METHODS OF DETECTI NG DI SEASES OR CONDI TI ONS USI NG PHAGOCYTI C CELLS Rel at ed
Application Data [0001] This application clainms priority to U S

Provi si orwb 2Petoapt2s Appl i cati on No. 561/367,094, filed orciuwsgoi2®4502910 and
is hereby incorporated herein by reference inits entirety for al

purposes. Field of the Invention [0002] This invention relates generally to
nmet hods of using phagocytic cells in the diagnosis, prognosis,

mothods of usi ﬁfﬁi@@ﬁ@ﬁﬁk‘éﬁﬁh@%ﬁ&ﬁﬁ@@ﬁ%ﬁ@@%& béhiféiso? ’
condi tions. Background of the | nvERAGRCY 8Ho E§r|y di agnosi s of a disease
often increases the |ikelihood of successful treatnment or cure of such

di sease. CurrentReiatadApplicaionBatdods, however, depend 15 largely on
popul ation-derived average val ues obtai ned fron1hea|thy i ndi vi dual s.

Personal i zed di a{gﬁﬂﬂtTl@s mwlipasigs claime prewdel Utth Brovemapll Fatenhappdicatipn o s,
especial 'y t oSl f e sence of a. di,.seas a condition
in indivi dualrg‘sa ﬁg 621’9 %’n t Kn J‘Wnﬁ 261&8?\?8 ereb& mcoﬁoorate% hev%n be}h%\%/eéenrc ecurrent
di sease. [0004] ihaukoesy &sabpgbskeas pl uripotent hematopoietic stemcells in
t he bone 20 marrow and devel op along either the nyeloid |ineage (nonocytes,
macr ophages, neutifiaRhideInveafign Nophi | s, and basophils) or the |ynphoid

| i neage (T and B Tynphocytes and natural killer cells). The major function
of the nyeloid lineage cells (e.g., neutrophils and macrophages) is the
phagocyt osi s of [ﬂ@ﬂ%cﬂh@u@e@trogaﬁﬂtgwnemﬂw nptigdhelfading htegexdiceells|is |

senescent and d I 5 r a t he

cl earing of cel ﬁg d1§§1 rp gogggﬁﬁg}%gm f%odrl#%% %ﬁ)ﬂbn §hﬁv§¢é t181f10t
replicate ant araesodelpdemodnethodeofusing‘pbagacﬁtsléellsnd&temﬁ& nafers DdiseMarcage, each

cell contains <10 ntg DNA <20 ng RNA, and <300 ng of protein.
condifion

Background of the Invention

[0003] Early diagnosis of a disease often increases the likelihood of successful
treatment or cure of such disease. Current diagnostic methods, however, depend
15  largely on population-derived average values obtained from healthy individuals.
Personalized diagnostic methods are needed that enable the diagnosis, especially
the early diagnosis, of the presence of a disease or a condition in individuals who

are not known to have the disease or who have recurrent disease.

[0004] Leukocytes begin as pluripotent hematopoietic stem cells in the bone
20 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., neutrophils and macrophages) is the phagocytosis of infectious
organisms, live unwanted damaged cells, senescent and dead cells (apoptotic and
25 necrotic), as well as the clearing of cellular debris. Phagocytes from healthy
animals do not replicate and are diploid, i.e., have a DNA index of one. On

average, each cell contains <10 ng DNA, <20 ng RNA, and <300 ng of protein,

[0005] One object of the present invention is to provide diagnostic methods that

can facilitate the detection of a disease or condition-specific markers, e.g., nucleic



[ 0005] One object of the present invention is to provide diagnostic nethods
that can facilitate the detection of a disease or condition-specific

mar ker s, wogoi2/membei ¢ aci ds, proteins, carbohydrates, pamdrseoiiloigls and
the |Iike by using phagocytic cells. Another object of this invention is to
provi de net hods of identifying a disease or condition-specific markers and
further use such nmarkers al one or together with any known markers to

di agnose di seases. or_canditjqns..5 Summary of .the ]nvention [000 W have
vanted new andiSar M POR e THER LS R L o S g B S LRl or

condi tions by usimghcPHR&R6YhisenveridnSs dgYivine mitfdieteinintingied &scale JANA
contents (i.e., >2n and =2n). In some enbodi nents, two sub-popul ati ons of
phagocytic cel | soadisonpeeific makewiand fuberphatyole reikers glong er togrdlier i anya DNA
content 10great gy ; >2 h tic cells) serve as surrogates
for diseased ceﬁ?g%gaﬁﬂ%§t§%%Qﬁﬁaéggg??g&%%#?éithat have a DNA content of
2n ( the =2n phagocytic cells) serve as control cells. [0007] In one
aspect, this 5 n\Suinaw oftleMndasioan net hod for diagnosing or aiding in the

di agnosi s of a disease or condition in a subject conprising: a) determ ning

a 15first profile o ne or. nore markers _of th i sease or condition froma
popul :at i on IOof Ipl‘lﬁwi y&Y esha(‘f%in!"?t%\??"r?ﬁg Hsefﬁlﬂ‘eﬁ@ﬁft rgﬁm‘??ﬂ?%glﬁwﬁn%ln I( >2n
phagocytic cel | Siseadd) o d@h&itHs By ﬁlgngplﬁggc?zﬂél cdls ﬁfuiilllffdiff@relﬁflevleﬁ asbnane of the

one or nore markers froma popul ation phagocytic cells having a DNA
content of 2n (=2ntepthégoein g Be). |18 pomegndwylinedtsniviofsyb-pepudatidifdfer ence

between the first and.second profiles.of. at |.ea ne r f said

mar Kers, wher ei PR e rep ehad v e ae ebbouBEih Rl PR adEN TR i s

di sease or cmndidréa@ thah 2h Dhe SURpRGHeytiE BARBercRs anLRey forGRAGH cellshi S

i nvention provides a nethod for assessin%,the ri sk of devel oping a di sease
or condition i n vehilsilyrhegocringsts Gptgye apNAcorientiohigtha =20 phegogytofi | e of one
or nore narkers(gﬁ%%gge%h%ﬁﬁﬁgdgr condition froma popul ation of 25>2n
phagocytic cells; b) determning a second profile of at |east one of the
one or

[0007] In one aspect, this invention provides a method for diagnosing or aiding
in the diagnosis of a disease or condition in a subject comprising: a) determining a
15 first profile of one or more markers of the disease or condition from a population
of phagocytic cells having a DNA content more than 2n (>2n phagocytic cells); b)
determining a second profile of at least one of the one or more markers from a
population of phagocytic cells having a DNA content of 2n (=2n phagocytic cells);
and  c) identifying a difference between the first and second profiles of at least
20 one or more of said markers, wherein the difference is indicative of the presence of

said disease or condition in the subject.

[0008] In another aspect, this invention provides a method for assessing the risk
of developing a disease or condition in a subject comprising: a) determining a first
profile of one or more markers of the disease or condition from a population of

25  >2nphagocytic cells; b) determining a second profile of at least one of the one or
more markers from a population of =2n phagocytic cells; and c) identifying a
difference between the first and second profiles of at least one or more of said
markers, wherein the difference is indicative of the risk of developing said disease

or condition in the subject.



nore markers froma popul ati on of =2n phagocytic cells; and c) identifying
a difference between the first and second profiles of at |east one or nore
of said meoker2izmeierein the difference is indicative ofcrhus2o0isksoos

devel opi ng said disease or condition in the subject. [0009] In yet another
aspect, this invention provides a nethod for prognosing or aiding in the
prognosis of a disease or condition in a subject conprising: a) determ ning
a first profile ne_ or re markers o j seas condition froma
popul ati on of SAN0ERaguey pitaE e i RS Mol RRRShbER e of Bt

| east Sone of tn@dlﬁgwﬁtwpr@bﬁs e iRkt ok EsdtRn ROPIbREI BMmpAding=4n pPhagocytic
cells; and c) identify q_a di fference between the first and second
profiles of at |C@E§mmmﬁé oYt predeofene eranere markkiesof thewisedse preopdidoniiémer ence i s
i ndi cative of the Ln subj ect .
[0010] In yet anhcl 0 lélrgt%és?gg? SIIalgﬁc%ltlg ceﬂf\s/eﬁ%gt%rng)ﬁmgg goﬁd p(}oﬁle oﬂfgtée%?t

assessing the 1meabfthaone @fmoge hikat ffemta ﬁopmlat&ndifsﬁals}ﬁg@yn@@rﬂstlahdeﬁ in a
subj ect conpri sing: determning a | e of one or nore markers
of the disease dﬁen@&‘r%ﬁ 'ctdlgﬁeff“ﬁéﬁhwﬁelb%?)ﬂ'fsh%ﬁdd?@a@ profilss phasdraeyps e cel I's from

the subj ect bef qisebGidhSRLIRHRY BOLRLACNBAREON. lupdsGrafy ol f east

one of the one or nore narkers %’\roma pop atron o agocytic cells
from t he subj ectdikeefeor eontihien firtbasueat ; 15i dentifying a f| rst difference
between the first and second profiles of at |east one or nore of said

mar kers; b) det ird r0|Ie of the. re murkers froma
Topur at i on of - >AhOUR e BB whoier Rt Wik afeion b sREE melipd B S Fleat ot
determ ning g f qufidaby O aQfdadnRnofor @alséamfcomn%awb?ecpmmgmgm?e mar kers
froma popul ati on of -2ndphagocyt|c cells fromthe subject after the

S

treat nent; |dentdefeymmglg2 t pedidaref o erfrere mekersof the divcasher aondifien &er f our t h
profiles of at |east,ane.as, s, ol SR RIKELS:  ADtye) Ldepti fying a

di fference betwe er énce an ér'ence, wherein

the identified dicfettin@gascdoad prodicadbd st @ of the 08 b k@€ ynakbrstilog 4 r eat ment
for said disease or condition in the subject. [0011] In yet another aspect,

this invention provrHeo! F2mphagerytie eqlls #ﬁﬁllﬂﬁfiﬁubﬁ@ b@f‘?éﬁ tiESE?a@Q‘?%sa on or
regression ofs a 1gén§1%§fggaf @Fteﬁfge;i‘gl& b&@eénnch@ﬁﬁ%hg&%n&gr?ﬁr %éf' R fast e or

determning a first one or nore markers e disease or
condition from anqirepiﬂa'aitrhamergfo) d2amptiggotbird pofikel e ohe ammdrbenagabj ect at a
first time poin from a population of >2n phagocytic cells from the subject after the treatment;
determining a fourth profile of at least one of the one or more markers from a
population of =2n phagocytic cells from the subject after the treatment; identifying
20 asecond difference between the third and fourth profiles of at least one or more of
said markers; and ¢) identifying a difference between the first difference and the
second difference, wherein the identified difference is indicative of the efficacy of

the treatment for said disease or condition in the subject.

[0011] In yet another aspect, this invention provides a method for monitoring the
25 progression or regression of a disease or condition in a subject comprising: a)
determining a first profile of one or more markers of the disease or condition from
a population of >2n phagocytic cells from the subject at a first time point;
determining a second profile of at least one of the one or more markers from a
population of =2n phagocytic cells from the subject at the first time point;
30  identifying a first difference between the first and second profiles of at least one or

more of said markers; b) determining a third profile of the one or more markers



determ ning a second profile of at |east one of the one or nore markers
froma popul ati on of =2n phagocytic cells fromthe subject at the first
time poi nwo 280vderessi fying a first difference between thecfriusstiian®isecond
profiles of at |east one or nore of said markers; b) determining a third
profile of the one or nore markers froma popul ati on of >2n phagocytic
cells fromthe subject at a second time point; determning a fourth profile
of at |east one of the one o 2n
Phagocyt o cel 1ot bt RS i Beh S sel St A B RE R RS B bt yi ng a

second di f f er encRtcbei@aTodrihgrdfé Bﬁt%ﬁﬁoﬁ@éﬂtﬁ%tﬁro@ﬁlb}e@&r@rs @émhbeast one 5or
nore of said markers; and c) identifying a difference between the first

difference and tiveulansic2eplegewtnedls figmdhesubjcetethe seepnd imeppieti f f er ence i s
i ndi cative of tg?ﬂ‘? E‘y?l%r es%?dnaral encggetxggeﬁltﬁ)er}{lﬁé an%%&hﬂ:{rgfﬁgsso?aﬂ as%)l{}d' tionin

t he subj ect. AnOTher - aspect ion des a net hod

for identi fy|5ng oanfo@mmaiﬂehaﬂaaamid&) Qfentﬁmﬁlghdi’f&tdnﬂ@bem/eehﬁl&&lrﬂtrdﬁfeaendd: sease or
condition in a subject 10conpri si determning a first profl | e of one
or more markers 3(9f1 thetyecogd é@fa@éce@wh%r@ﬁ&ietliie@ﬁﬁﬂdjﬁ?ranCﬁéspla@la%t%ﬁ B¢ >2n

phagocytic cel I %EHOE que%gglogﬁgﬁl?fgggga% cgg&}d‘ﬁo%tu‘?ﬂﬂe@x% %Ctge conmpound to the

subj ect; determ n| a sec east one the one or nore
mar kers from a popul ati on of —2n phagocytic cells fromthe subject before
admi ni stering t HﬁOlid)mhoymdnotﬂar adpectshibjirafemtionipdnfideis & yiethgd for identsfyingBdi f f er ence
between the first and seco es of ast one Cﬁqr)anmre of said

e ere. Y et compRmdcaEO e aliraE et 1 BB e B i am ARt o fom
popul ation ofg >2d@m?h§lﬁl§%)’&dt&mﬁﬁﬂg| StirftrpRsa1s Heons YPn6e maRckIt ticBsease or

adm ni stration of the conpound; determning a fourth profile of at |east
one of the one monm@refrmakmuéaupn@h%?apb@gmwmqewr@ntmm%bﬁ@r@yt| c cells

from i ne. subl ect kTR AFTHASYHE R F0Bn S » SRURAYPH oF SQL] i 0o

second dlfference rd an east one or

more of said mirdﬁ@bﬁthe Oe draend mhrkerd Gom aqiofmilato@rwezlb@tag@gﬁc édiie frbmrtisd
difference and the second difference, wherein the identified difference

i ndi cates that tSH@e%@ﬁ%&j‘ﬁﬂ“m%ﬂ@%@tﬂo@%ﬁndé%‘épﬁ‘&l?ﬁ iidegtiyingtarfesdt i ng said
di sease or cpndi ff(%hc% B?t&g% tﬁé‘ﬁﬂs@a&ﬁ ef‘c%?(i ‘Qr%fé of RI¥Ebn@NMJELs @RPect . this

i nventi on provi
markers, b) determining a third proﬁle of the one or more markers from a

population of >2n phagocytic cells from the subject after the administration of the
compound; determining a fourth profile of at least one of the one or more markers
from a population of =2n phagocytic cells from the subject after the administration
20 of the compound; identifying a second difference between the third and fourth
profiles of at least one or more of said markers; ¢) identifying a difference between
the first difference and the second difference, wherein the identified difference
indicates that the compound is capable of ameliorating or treating said disease or

condition in the subject.

25 [0013] Inyetanother aspect, this invention provides a method for identifying one
or more markers of a disease or condition comprising: a) determining a first profile
of analytes from >2n phagocytic cells from a subject having said disease or
condition; determining a second profile of analytes from =2n phagocytic cells from
the subject having said disease or condition; identifying a first set of differences

30  between the first and second profiles, wherein the first set of differences is specific

to the first profile relative to the second profile; b) determining a third profile of



or nore markers of a disease or condition conprising: a) determning a
first profile of analytes from >2n phagocytic cells froma subject having
sai d di seaeeomwoieneadi ti on; determ ning a second profil eprofi/tspaliypszess f r om
=2n phagocytic cells fromthe subject having said disease or condition;
identifying a first set of differences 30between the first and second
profiles, wherein the first set of differences is specific to the first

profile relative to t det.erm nin t hi. rofile of
ral ytes 1 rom SoRSRAEGR e ereafe ootk et Bt b naliod SRl A g sa o
di sease or condidylcenyitiodedc@drminiighfodt Rbilk Bf MaRtds E@mezfzn@ﬂ@loy tRellsr OM =2n
phagocytic cells fromthe control subject not having sai d di sease or
condition; i dentfrqnyihﬁQOIérois%i@lﬁﬁ‘fdloéléﬁVlf@fqald|de139é¢ enwaditipis ideatiyingascaond r d and
fourth proflles 1 n r c to the
third profile r el‘:t\,\é??ivfger Céstbﬁt“%g %ﬁlr g}ﬁl%d ftﬁg}o{l g Fe%?the ?ec§ IE)dsﬁlé{g&one or

mor e anal yt ess splffdrérices i epctifie td the ﬂﬁrd%ﬁiﬁl@ﬁeladvétbeheefbﬂﬂﬁprbfﬂbaalhd\t)e to the
second set of differences, the identified analytes being markers of said
di sease or condif§NgHINZHE Ob@me&ﬁ%lvqegfspe%lﬁ%wﬁm it of diffeesncesgptpiiviede s d)

obtaining a fiftf. ArQfisk@&s fffe?e'ﬂ%% h@ﬁlelﬁt an %héssoeﬁlg %a%l?e%"’tﬁ%m@fdfs&% ed by

sai d di sease or condition rom e su avil n i sease or
condi ti on; obt aiaicogliteons iAxt bptpmaity, the nm%hodrﬁmthﬁt a@snphiresml)wobtaimngor fifth ssues not

affected by sai d d sease or .condition fr ect havin ai d di sease
o cond ti on: 1 GBI PRy B TORICH < Srusr ot B SHEUS 5aE GEHRERET i 1t h and
sixth profilgs, WhebRLIhalil séld‘mﬁélsegﬁfco&ﬁudﬁ‘ &ftﬁﬁﬁ@ﬁﬁ‘n%th gﬁofﬁ@@fcahﬁlyfésto the
fifth profile relative to the sixth profile; entifying at |east

one of the one dromi&iepetissues mwﬁfe@éd@bsa;drde@éﬂmor cqndttmfmmnthedsubﬁct of

di fferences. [0Ql ONne. e ts.. the r n tes are
nucl o ¢ aci ds. ( duighe g 3RS GRS Y Mdirvbe BT RedEr dgate R AR

hybrids), prot eififth de sﬁth préTEsIRh@6ih e, thlnﬁs@t d)fdﬁﬁererﬁébzly Ep%slﬁc anhé gﬂlms

ant i bodi es, cytokines, % roteins Pﬂﬂy $c§r ot ei ns, hor nones), |ipids
(e.g., fatty ammgﬁle}iﬂ%@b 10 chell profitys étﬁfmn;atléwwwf&mn@@r (e.qg.,

m)nosaccharlfges ﬁ}%ﬁ‘b%& )ga%sem%) h\églg;?i%gtaor Pl %ﬁ%w%smet abolites (e.g.

vitam ns, pri mary e secon es), or conbinati ons
t her eof [0015] In sone enbodi ments, the profile is a nucleic acid profile
(e.g., genotypi 0@t i ﬂ)mearrﬁabdiglleﬁs,mhﬁ:rhz&béri; olehpalalyns npusloic peidf (elge, a gene

mut ati on profil ene_.25copy. hu r profil ylation profile,
a DNA acetyl ati d}’fdﬁ?tgj?? IOEgOH&CIE‘%}dB%w%eﬁTag%%@N&WWﬁ%pQ@Wén Sexpr essi on
profile), a protgin priRdhdi®, lgéfm@es’en@ﬁrﬁés%ﬂﬁg@r?éﬁnﬁ@&hé@nc tgkiref,ei N activation),

alipid profile, & carbohydrate profile, a nmetabolite proflle or a
conbi nati on therle)@prOtemsgiymplemmerﬂmm@pS)xlhmismc of fattpadids, plesphnatidased by a

qualitative pii Sachbles%ergf)l tarbo y trallté/s egsrsll(BIdeaccflarl es, (alsaccﬂzi’j‘r'l[dlesp n thereof
polysaccharides), metabolites (e.g., vitamins, primary metabolites, secondary

metabolites), or combinations thereof.

[0015] Insome embodiments, the profile is a nucleic acid profile (e.g., genotypic
profile, a single nucleotide polymorphism profile, a gene mutation profile, a gene
25 copy number profile, a DNA methylation profile, a DNA acetylation profile, a
chromosome dosage profile, a gene expression profile), a protein profile (e.g.,
protein expression, protein activation), a lipid profile, a carbohydrate profile, a
metabolite profile, or a combination thereof. In some embodiments, the profile is

determined by a qualitative assay, a quantitative assay, or a combination thereof.

30 [0016] Insome embodiments, at least one of the one or more markers is up-

regulated or activated in the >2n phagocytic cells compared to the =2n phagocytic

5



30[0016] In sone enbodi nents, at |east one of the one or nore markers is
up- regulated or activated in the >2n phagocytic cells conpared to the =2n
phagocyt iwoceid@2726n sonme enbodi nents, at | east one of wPhe/use@1oI5MOr e
markers is down-regul ated or inhibited in the >2n phagocytic cells conpared
to the =2n phagocytic cells. [0017] In sonme enbodi nents, the first
profile, the second profile, the third 5profi|e, the fourth profile, the
fifth profile, or t e Sixt rof§ % ng gs t he absenﬁe o% at | east one
of the one or F?@ﬁ@ﬂ(ﬁ Pigy at G481, AP ET MOH BETHE 91T er ence i s
at least 1.05- leﬂ:g?hlatéd okifti@d inlth@>2d [Qllagocytle 11§ &nthared tdhb Gbﬁjpha%oc@né ol d,
2-fold, 2.5-fold, 3-fold, 4-fold, d, 6-fold, 7- fold, 8-fold, 9- fold
or 10-fol d diffeebnce. 10[0019] In some enbodlnents the nethods of this
invention also conprise lysing the phagocytic cells (e.g., >2n phagocytic
cells, or =2n p ﬂ@@iy ' td calk ar contents
fromthose cellg. %g%gﬁgh%§%F%§%g%J &%%?$ﬁ%§g @gﬁkﬁﬁkbﬂgf the >2n
phagocytic cdl | prafdaplid fsmh/praﬁ)lkehdﬁﬁlemﬁld arefic sixth plefild coinpresasthd cel | s,
apoptotic dlseas%d cel|s, circulating tunor ceIIs i nfecti ous agents, fetal
cel I's, 15trophotPpeast & at sast ppegythefing Of Mereaifkerp020] In some enbodi ments, at
| east one of the one or nore markers of the disease or condition is present

in the cellular gemien SnfenbbEnmeAl (RNBIGEWE iCat kol 5-tbin, SRR gmpodi nent s,
the one or nore markers of said disease or condition are not present in the

cel lul ar contenﬂbmof3£MéI#QﬁmbhégbbylﬁmiééHb@ 3-foid, 9efid, BftdbGiolnt-s, 20 the
phagocytic cells ﬁxg%?$§1a@ﬁﬁq§§§8§f of the one or nore narkers of said

di sease or condl t he >2n phagocytic cells express
at | east one of the one or nore narkers of sai d di sease or condition.

[0021] In soree oyl Mewis, cnlbbémo®t hiadaethdds bhihi ihvediitaldrompse Ipdigor i se
conparing the identified di fference of c) to a repository of one or nore
known 25mar ker s B¢ Phegocytigipedls Lt P PBRgREYticicels: pie-2g phagegytiy clby andw by dat a

m ning) . [0022] Séx?a&ﬁ&%e%@ﬁﬁf?ﬂ' é]ftssfrontl (s Q?IFé’otrﬂeCenﬁ)‘Sﬁlhl%n@rtﬁ’e dp%[hgﬁuess' onal

phagocytic cell neutr o macr op ages nonocy
cells, foam cel |contemssttheeld ph,agc&:gam cmﬂpbnnhmi)se Vlaldmdmaséde;sﬂs dmdldlspdma@ocytl C

cells (e.qg., epithelial cells, dot hel jal cell i br obl ast senchymal
cell's), or mixt LFFE% al?%@r“@éiseasf‘b‘fﬁg%]c“"? t’é‘%%‘”éﬁﬂ%dﬁ“#@%‘i‘@ agetnﬁefseﬁhgﬁ‘g‘écyti C

cells (e.g. ,H?angﬁ@gggy&qﬁ%ﬁghg§mm5@n phagocytic cells) are isolated from
a bodily fluid sanple (e.g., blood, urine), tissues, or cells (e.g., white

bl ood cells, fetal cells) of the subject In somne enbodlnents the >2n
phagocytic cel | 0044 ﬂm@mzembpdimgmwt jeast o 4fheznme of otk aradgbrSE thsm a
popul ation of phcﬁ ggs%%tr coCndﬁlon 18 present in the cellular contents of the >2n phagocytic cells.
In some embodiments, the one or more markers of said discase or condition are not
present in the cellular contents of the =2n phagocytic cells. In some embodiments,
20  the phagocytic cells express at least one of the one or more markers of said disease
or condition. In some embodiments, the >2n phagocytic cells express at least one

of the one or more markers of said disease or condition.

[0021] Insome embodiments, the methods of this invention also comprise
comparing the identified difference of ¢) to a repository of one or more known

25  markers of said disease or condition (e.g., data obtained by data mining).

[0022] Insome embodiments, the phagocytic cells are professional phagocytic
cells (e.g., neutrophils, macrophages, monocytes, dendritic cells, foam cells, mast
cells, eosinophils), non-professional phagocytic cells (e.g., epithelial cells,

endothelial cells, fibroblasts, mesenchymal cells), or mixtures thereof.



[0024] In sone enbodi nents, a standard/ know cell
separation/isolation/purification technique, such as antibody, flow

cyt ormet r wofbieanemsence activated cell sorting, filtratipomusgriadizens - based
centrifugation, elution, mcrofluidics, nmagnetic separation technique,

fl uorescent-magneti c separation 10 techni que, nanostructure, quantum dots,
hi gh t hroughput m croscope-based platforns, or a conbination thereof, is

used to isolate ocvytic cells (e.qg., >211 agocytic, cel ls d =2n
Sheqocut i o cal T JFORT O ofienbodigts o i i RIRCK P FraBid edB0 oy ate >2n
phagocytic cel | s=ohasoedR cBIMGBRGHE fERl 4 Bodily AluRIQEEpIe MO dIFTRNSe),t he >2n

phagocytic cells can also be isolated by using a product secreted by the
15>2n phagocyt i disgush.|os celisfe.pywhitsibigpdgeliseferal elisfefdle subiegieln oaicg. , a recept or
D & B SRR ST AR SHLLRRRR) Do 22
phagocytic cgﬂISmnﬂmp@mhﬁmlaﬁhmgkwﬁnhﬁ& the target is not expressed by the
>2n phagocytic cells. In sonme enbodi nents, the >2n phagocytic cells and the
=2n phagocytic cells are isolated 20 using a |ligand that binds to a

nol ecul ar recept@?y%xﬁ%%§§éﬁm8 H?Wéaﬁwagwahﬁﬂﬁﬁﬂanes of white blood cells.

[0025] Al'so prov QiOWsoiahbﬁ%ﬁrﬁl\égt%itéUﬂni 1€ s ragﬁ#’tii?bg(gt‘ﬁg)wggtamp@y, used in the

met hods of this invention and that can be identi by the nethods of this
i nvention. 25 Brfiwefes@esractipitédanll sdrtingd) &ltBtiamigridsnt @8R6EntFfuGatich, dutvamat i cal |y
depi cts one enbodjnﬁn%.of a qethod of tQLs i venti?n f or. di agnosi ng or
aiding in the di'B§HOUIIESJPeshcySeRIRLIEN FFHGIGH T SHENPREMCHE SPRRBYYI nent, a

bl ood sanpl ejg s tWhhﬁdé,%Wbstfrﬁcﬁﬁé,gﬁaﬂuﬁﬁ‘Ué’tb,%@!thl’o@gh?ﬁ’t HibRUPSBMed After a
centrifugation step, white blood cells are isolated fromthe bl ood sanple
30and further sdpeifoanedr ¢ epndinajion ool kubeslie isoktephagpertiedelds @&l Pdn
phagocytic cells.(e. g. cr.Q r nj. . in ont ent
rore than: 2n (>SS PR 2IPRE ek BRI N B P MBS phages
or neutrophils) dgwitg2ephbitytocdiefibmedn BighesZio ciRagoyicietbodmt®),. The >2n
phagocytic cells serve as surrogates for diseased cells and the 2n
phagocytic cel | shaainpbagosyticrstly gn ajsa be isolatsd b pspne Fpresluchsegieted Ruthiccal | y

depi cts one o] i S L i or

cond t on- spast Ty PaPRLRLe LAR B e A Sk OR. et REARA Por g by
phagocyti c cel | snarBrobtshijphisgaay caslitenpoed the wirfabd & tid ranwhadocn@ odilsdased
cells, apoptotic diseased cells, and/or fragnented di seased cells.

Accor dingly, the 8fse aimegt é‘t?ﬁﬂg‘ftilsoeﬁ_l’@%@&f ihg %ﬁ%&}@@?@/ﬂe _651@-. " @S, RNAs,
proteins, or |i pixd3dinfehtihd@RAkEs ﬁ&@&%legggfﬂ%wmé JE‘Zﬂ”bhFag{%?ﬁcl l&n@.em@lqe

cells/fragnments are also internalize hagocytic Cells, which then
beconme >2n phagampoilimentel the>2nghbgicpiiomg!lsnamd/tr =2expprgvsgicrogllt dreselatsgpeci i ¢

kers. B trast,. YL lls, that do not jnt lize th
i soased colfib) PagmaReRRE RadRoedh B el B RRt " hose
markers, and renRdmbrildoCottHe®Nod @¢11s2N.

[0025] Also provided by this invention are markers that can be used in the
methods of this invention and that can be identified by the methods of this

invention.

25  Brief Description of the Drawings

[0026] FIG. 1 schematically depicts one embodiment of a method of this
invention for diagnosing or aiding in the diagnosis of a disease or condition. In
this embodiment, a blood sample is withdrawn from an individual to be diagnosed.
After a centrifugation step, white blood cells are isolated from the blood sample

30  and further separated into two populations of phagocytic cells: phagocytic cells



15[ 0028] FIG 3 schematically depicts a general flowhart of one enbodi nent
of a nethod of the invention. [0029] FIG 4 schematically depicts one
enbodi mrenwoab12zzo1eeshod of this invention for identifyi n@Cons2an/ onmne

mar kers of a disease or condition. D represents diseased tissues/cells from
a patient having a disease or condition; and 20ND represents not-di seased
tissues/cells fromthe patient; M)(N>2) represents nmacrophages having a DNA

content of >2n taken frgma patient. wth t i sease or. C ition; NMD(N=2)
Conr csents meer dphadetbRRR R RS hivhen g BB FuRinAC ALk ne' pat s ont
Mc(N>2) represenihag RPN AGEFhaBRN O 1R (RN An£Aiph eI oofeutraihill)ak@nghrom a

control subject not having the gl sease or condition; M/(N=2) represents 25
macr ophages havilPRA gommAotyHESmphagecysioeells hkldia >Eh blagoeyéic edks¢rot assubj ect .

[0030] FIG 5 SChﬁ g #eisi(fﬁ'lgdllséasg(?&illg%fd R/0% @ﬂ?&cgiriggeglés&{(e & c&%}olggechspf this

i nvention for iden y I'Sease or condi Ci CiticC markers selectively
acqui red/ expressed by >2n phagocytic cells of a patient. [0031] FIG 6
schemati cal | y5 dgpi2s] s Fiie2 ehdndicaiznicpiofs oac prepdsedpatfway héading myeqtisidon f or

di agnosi ng/ detecting a di sease or condition by conpparing. expr.essi on
profiles obtai net2Mpenf 47504 lél@n-fme@waﬂqe@(e-g» NGwENA. PO ERce act i vat ed

cel | sorting (FACSBtObidorl: SUBARIMRLE B Qfr Gl BileKE Bkaloy st ai ned

wi th Hoechst 33342. Thé res s denons white blood cells were
separated into aepoppipatic diseaséd celln aptiafogyeited diedabes! caltrd Axcpdipglyathe on of =2n

phagocytic cells, Each cell po ation has _-106 I1s. .Detalil. Descri ption
b The’ | nvent | o SEOF GO ORREEL GHHER 6o AR REG HEFEMO SRR 11 ¢ and
techni cal tefgrs JdiS@ftaindd With® (RROUIL @RI OMy/Sdddlchts BRB o il@ndIRaNbNgS that are
commonl y understood by those of ordinary skill in the art. Generally,

nonmencl at ur e usdadagasyiecnthe athich thopibedomeard phagoeiric gelssoppiningand/orand ti ssue
culture, noleculg o] el | a bj.ol / i 0l ogy,
gxpre Oslln% g@e,%g |Spr$1811u%ﬁ (I)qa%gl%. %%leﬁga%tr f%l?cgtgg(%?lc i@g WP &)0 190'5

neurochem stry, Vi'r Y, har macol ogy,

genetics and pr dhemaliRnkbsadicdasddecidtfrabmehte ming thuy, dodeshialied chigsseiase ar e
t hose well known and common|y used in the art.

markers, and remain’ DNA content of 2n.
15 [0028] FIG. 3 schematically depicts a general flowchart of one embodiment of a

method of the invention.

[0029] FIG. 4 schematically depicts one embodiment of a method of this
invention for identifying one or more markers of a disease or condition. D
represents diseased tissues/cells from a patient having a disease or condition; and
20  ND represents not-diseased tissues/cells from the patient; Mpx-2) represents
macrophages having a DNA content of >2n taken from a patient with the disease
or condition; Mp=) represents macrophages having a DNA content of =2n taken
from the patient; Mcws2) represents macrophages having a DNA content of >2n
taken from a control subject not having the disease or condition; M=) represents

25  macrophages having a DNA content of >2n taken from the control subject.

[0030] FIG. 5 schematically depicts one embodiment of a method of this
invention for identifying disease or condition-specific markers selectively

acquired/expressed by >2n phagocytic cells of a patient.



[0034] Al of the above, and any other publications, patents and published
patent applications referred to in this application are specifically

i ncor por aveaotzyiemfer ence herein. In case of conflict, wrhe/yseesenios
specification, including its 20specific definitions, will control. [0035]
Thr oughout this specification, the word "conprise" or variations such as
"conprises" or "conprising" wll be understood to inply the inclusion of a

stated integer ( o] nents) .or oup of i.ntegers. (or, conponents), but

not the exclusidﬁ&%ﬁ 5&?“@?&%&“¥ﬂb§%8¥§€8?ﬁ@%ﬂﬂ@ﬂ@%&%@“%ﬁ“ﬁﬁ%%p of integers
(or 25conponent Shvenﬁ&%ﬁ&ﬁ@ﬁsiﬁ@ﬂ@éﬂtiﬁ% a Bi9¢aB®or Baditionddy compithg ckfessionncl ude

the plurals unless the context clearly dictates otherw se. [0037] The term
"including" is useldesdtatsddrom as@yudi ng but not limted to". "Including" and
"including but not limted to" are used interchangeably. [0038] A
"patient", "subj ., S hndl yi . . i nd refer to
ei ther a human o[fﬁ&%] n(l):‘rii(-E ’n7u§r1111§€r;}g gﬂ?&#ﬁ@m%ﬁgﬁé ?gerlfrég}t?l%@%%?n@g%?s such as
S5humans, pri rfat dsymah wigsbloakcenpmabsly @aiged, withdVdenlas 333@dr Thares)ts conpani on

m ce apd rats). [0039]

animals (e.g., canines, felines) and rodents (e.qg.,

As used herein, dgmeﬁwtaﬁedlvatévaﬁ? ilaed 9@@% WFTE SEaraledynty A BPRAASGAP at  has not
been di agnosed i j L R ' The terns
"nor mal controlﬂﬁmgﬁggﬁgﬂinggﬁ?ﬁgﬁﬁsxgngpﬁﬁg%&gfgggggﬁgggfﬁgﬁﬁﬁ?kemjse mean
a sample (e.g., wOeH’kdls. serum tissue) taken froma source (e.g., subject,
control subject, cell line) that does not have the condition or disease
bei ng assayed a . )€ qs§d to determ ne the baseline for the
condition or di G RL G REIUOR s a3l so understood that the
control subject, normal control, and healthy control, include data obtained

and used as B St[agsdqr dinleks @herwvise demedBertis adic@Rrand fdhidds ferdg@kdinl 5 or
multiple different subjects. In other words, for exanple, when conparing a
subj ect sanpl e tthis aprdiggfion shalldgigthe meqrirgs dat are commoERly BNdesROA Y tf@afr&o e coul d

have been obt ai A e d.f sf 58 [ - %9 gqgée, it could
be an average obrbtef(g\flr{gélg]flr omé a 'ﬁﬁé eeﬁ’o@%@#@%&gﬁ jégél(r:l ng%ﬁg ‘not actually
obt ai ned at t he ttdhnigutshd cdihtual tisoue dulngre,sniddgcatat binkgy,@bll aidoanker biology,
neurobiology, neurochemistry, virology, immunology, microbiology,
15  pharmacology, genetics and protein and nucleic acid chemistry, described herein,

are those well known and commonly used in the art.

[0034] All of the above, and any other publications, patents and published patent
applications referred to in this application are specifically incorporated by
reference herein. In case of conflict, the present specification, including its

20  specific definitions, will control.

[0035] Throughout this specification, the word “comprise” or variations such as
“comprises” or “comprising” will be understood to imply the inclusion of a stated
integer (or components) or group of integers (or components), but not the
exclusion of any other integer (or components) or group of integers (or

25  components).

[0036] The singular forms “a,” “an,” and “the” include the plurals unless the

context clearly dictates otherwise.



20[ 0040] The term "di agnosi s" as used herein refers to nethods by which the
skilled artisan can estimate and/ or determ ne whether or not a patient is
suf f eri ngwvbromve2sven di sease or condition. The skill egcaniseaiansig en
makes a di agnosis on the basis of one or nore diagnostic indicators, e.g.,
a marker, the presence, absence, anount, or change in anmount of which is

i ndi cative of the presence, 25severity, or absence of the condition. [0041]

The term "prognagsis: sed. her.ei,n refers taq.is  used herein to refer to

{he |1 kel i hoog Ml i BeldBE “aiioiEhas uR BrbgimeBebERi DRGNS  ecar rence
of a disease or ‘GNdide” e “includingd BIOAR limlb@tod bR GhQSHERhzedbie | nt ernati onal
Appl i cation PCT/ US2009/ 031395 i s 30i ncorporated herein by reference for al

pur poses. Description of Methods of the |nvention [0043] The present

i nvention provi d@&SﬂreﬁHEpatsenf”o‘r‘subme@’ér%%lpﬁgldml” i giodgntprehanpreblyiaad /i s of a
di sease or condi i [ il es .
gene/protein/Ii6?h@%ﬁ?ggﬁ§g$g€éﬂg%g%%%g#%nT%g%%P?%%gu%gﬁ%?gg%g?mééne copy
nunber, 5gené ddmages, pihfcayBtdsotlatiimals (eeg. hoyined, parBedsempanion animals

condi tion-associated markers (e.g., nucleic acids, proteins, |ipids,

car bohydr at es, reSafIct, %l)neﬁé{%é?%@a%g&egﬁmn T 15 havi ng different DNA
contents (>2n vs. =2n) taken fromthe sane individual. [0044] This

i nvention also HD&Mﬁd%ﬁu&%ﬂ@@ﬂ§aﬁ&ﬁpﬁﬁg§&%ﬁﬁﬂt&h@i&hﬁ&mﬂﬁmﬂﬁyﬁ&QE&ﬂg 10a
di sease or condition, prognosing said disease, nonitoring said disease

progressi on or rdgnesdpohrvingdeakwisegr chiditioh béisgesyayed. Bhetterawt'nemal  or

identifying a conpouynd, capabl e of ageliorating.or treating said di sease or
condi ti on. 1 00a8halen' G EGer Bl e R RERH A Tkl bi BT oAl nat o6 (ne
dependence o a denywdrah, el RkénvRsh aVakRIEg Pfudfetd, €ontor subjeadetliliae) ar di sease
or condition, which 15may introduce error Into the detection or diagnosis
of a particul ar thitgeedet swe the condition or discase being assayed and therefore may be

used to determine the baseline for the condition or disorder being measured. It is

also understood that the control subject, normal control, and healthy control,

include data obtained and used as a standard, i.¢. it can be used over and over again

15 for multiple different subjects. In other words, for example, when comparing a
subject sample to a control sample, the data from the control sample could have
been obtained in a different set of experiments, for example, it could be an average

obtained from a number of healthy subjects and not actually obtained at the time

the data for the subject was obtained.

20  [0040] The term "diagnosis" as used herein refers to methods by which the
skilled artisan can estimate and/or determine whether or not a patient is suffering
from a given disease or condition. The skilled artisan often makes a diagnosis on
the basis of one or more diagnostic indicators, e.g., a marker, the presence,
absence, amount, or change in amount of which is indicative of the presence,

25  severity, or absence of the condition.

[0041] The term "prognosis” as used herein refers to is used herein to refer to the
likelihood of a disease or condition progression, including recurrence of a disease

or condition.

[0042] The disclosure of the International Application PCT/US2009/031395 is

30  incorporated herein by reference for all purposes.
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condition in the subject. The methods of this invention allow detection,

di agnosi s, and treatnent to be personalized to the individual. [0046] The
nmet hods oWotzhizoieTesenti on (i) have high specificity, semsrttuseetip4soand
accuracy and are capabl e of detecting disease or condition-specific markers
pr esent 20mﬁthin a bodily fluid sanple, cells or tissues; and (ii)
elimnate the "inequality of baseline” that is known to occur ampng

i ndi vi dual s due .gender, ethnic background, health
status and the | H xtrons in marker expressi on.
Accordingly, in certain aspects, the invention provides noninvasive assays
for the early dgue]i ahe pscat idi@EasHoAlesaRlEidl f@iaghosRg or eh@iethé he 25

di sease can be di agnosed by conventional diagnostic techniques, e.g.

i magi ng techni q%@nomadﬂ“ﬁ@ﬁ@f@){n@“%%%n@i@“@gWréﬂllﬁ%j@tgr on for inproved
deci si on- maki ng ion,
prevention, and ﬁy@%kﬁﬂlﬁggﬁ @%@gﬁa%%gwﬁ{ﬁﬂgggﬁﬁﬁ? 3%‘4&%§5%§%%|t|0n
[0047] The met hagse dn‘sagehDNNnmﬂmatmorbtcc)aafdbeasusad)nﬂmgehsimnatw ihdrkany known
30di agnosti ¢ net hods, such as physi cal pection, visual inspection,

bi opsy, scanni nd®ShPed<ds s, el W@gﬁa@ t‘i‘?gl}letﬁli’ochﬂf‘é%%‘ﬁ‘ﬁn use of a
commercial kit I > td bodi |l y
fluids, or nDnltorgﬁgﬁﬁggfg&hgg##&??gﬂgf%g%@? 5%33033?”%%§§F¥§b?ﬁ§{ can be
used in the nethodlgidedl. t hi s i nvention include 5all types of cells that are
capabl e of ingesting various types of substances (e.g., apoptotic cells,

i nfectious agent eg . cells i abl e -free
Re. ool -1 oo T et en gl BRu Rt B el R gB T P ERRE < ar e
pr of essi onal j(phagiedei ot ceidltlos, proghoiin@sid@ishdcOpbiitosing fRCIiQRkAges, nonocyt es,
dendritic cells, foamcells, mast cells, or e05|nop%|Is In sone

enbodi nent s, thé)rog[@smalgr@%ryftsmé, weasying the effiey.opp Beasmentamidenpbigacyt i c
cells, such as I asts, or
nesenchynal elﬁ§h$Pﬁl %%m&%kh Maﬁﬂﬂggpﬁ%%%%%ﬁﬁhe%%(%F@Mg§F1s can be a

m xture of different types of phagocytic ceIIs [0049] As used herein, "the
>2n phagocytic c[9045$" Smélfﬂubjleﬁ spd:'caf@qngyfﬂlé corg@akikan diimdrtatel eheelegenDidée cont ent  of

greater than 2n, he —2n tic cells” refer to 15phagocytic
cel I s that have aePOBNA“ lté?ijtavéria gfolﬁx Qamastiqyar Gsepirer LRt WiiE ent i on,

some phagocy{q ¢ {8l ih$o BBk inkd t‘ﬁ%éﬁié’dne%ﬂﬁﬁgﬂoﬁé ?ﬁ@ulﬁ?&héeﬁse(cﬁmd

sub-cel lular fragnents thereof) and/or cell-free di sease-specific nucleic
aci ds, pr ot ei ns,coodifiyoi yldrsabjed. ahdmdhmkwﬁﬂMEnwmeseﬂbwuhwbumlw%mDMulds Such
phagocyt05|s | ead |ntern atlon of these disease markers into the
phagocytic cell ageg?lﬁ‘ﬂ?%l?ed?egon Tﬁéheﬁﬂgﬁ\ 8}5% ent of these phagocytic

cells will becone greater than 2n. By contrast, sone phagocytic cells have
not engul fed |ivoeg| dThogeteadf diseasach @)aﬂalvahlgli spetifiging Mnsitidindamr cel | -free
di sease-specific nucleic acids, proteins, pi ds, . and/ or carbohydrates

present in bodi I3fCrcyiaadare THabl %%H@%@fﬁﬁ@sw cpifitiongpesifis BITkFRBIGHEY i
cell's remi n202n Wlhlnn z%)&ﬁy ‘i’lﬂ?a%%&@,%ﬁs orttllgs%eéj, 'ar?c?@ﬁ Erimm&E 'tﬂce'“&e&[ﬁ[lgfeorfs

baseline” that is known to occur among individuals due to intrinsic (e.g., age,
gender, ethnic background, health status and the like) and temporal variations in
marker expression. Accordingly, in certain aspects, the invention provides non-
invasive assays for the early detection of a disease or condition, i.e., before the
25  disease can be diagnosed by conventional diagnostic techniques, e.g., imaging
techniques, and, therefore, provide a foundation for improved decision-making
relative to the needs and strategies for intervention, prevention, and treatment of

individuals with such disease or condition.

[0047] The methods of this invention can be used together with any known

30  diagnostic methods, such as physical inspection, visual inspection, biopsy,

11



25(e.g., DNA with disease-specific nmutations) can be expressed by the >2n
phagocytic cells. For exanple, the nutated DNA of diseased cells is

i nt egr at ewloiznt2o12t2é nor mal DNA of the >2n phagocyti c celpc3/USTdg/0s0bs equent
transcription of the "integrated" DNA of the >2n phagocytic cells into RNA
and the translation of the latter into proteins produces a phenotype
different fromthe phagocytic cells 30that have not phagocytosed the

di seased cells (i.e., tge]] =2n dEPEa ocytic (fel I srzg. In.other e otdi ments, the
i nternali zed di SEYQEEsEoRy Ladiplosyniasing dTifRseurd e ALLEWHgClle 520
phagocytic cel | sgenchid@eshiRy, Mﬁndl@cab@stﬁag?dﬂﬂk%é\fttﬁ)dilyi)ﬂﬁi@s, bh@omnb% anes of the
>2n phagocytic cells, or secreted out by the >2n phagocytic cells. [0050]
As used herein, murabacgfity.e” of a marker of a disease or condition can
broadly refer to any information concerning the marker. This information
can be 5either htati) : A - ptative
(e.g., levels, gg%lfl ng}ﬁ%ég%%%%l?s t%aég%g%g??ﬁfl%{esone(ag(r&r@)ég?ﬂr}’gﬁy)g?ﬁ%&d%r ofile of
a mar ker can 3 ndillagice of dedls thbiseneapalidé oftigestingankiers.typEhef sabadncésge.gan be a
nucleic acid (e.g., DNA or RNA) profile, protein profile, a lipid
profile, a car b&R9HPt§tcélliaﬂI€?‘ith‘é9,ag%lnt?réﬁaéit?&ﬁﬁa F‘éblﬁF‘Elgi ged:freg PNAScesefiRat i on
thereof. A "mar A ) erel : : nal yte which
is differential T‘?ﬁ%%??c?a |‘étg?r?‘ Eﬂ%%%%%g‘ilh‘gﬁ%q@fﬂhﬁ%ﬁ?‘éﬁdﬂ%g@of t he
presence of a dieas®ndmphegvagictceldn suchas emuabphile, masraphfidee membdéyads) y det ect abl e

if it be di i i titati I litati ly. i t .

[0051] The. et nole e iy befianinhelcrsshodit i hothe alind B Seazes or

condi tions. Wermg@cyﬁﬂ&ﬂ@ﬁ@ﬁo@ﬁro&miarﬂmg&yﬁd&ug sGadepMREA UbiRr di sease or
n

15condition, a Kidney-associ ated di sease or condition, a prenatal or
pregnancy-r el at exdethdiabests, dibroblasigi or imssenchynribenlls| mgithea pmendimenty igsychi atri ¢
di sease or condition,.. i e i e-r t i se or condition,
a cancer, an i nf%@:%@%%%?@e@gréar‘iﬁg}gurg%%lit‘ﬂ%ﬂypeg%magg gé](gﬁ’%l ‘al disorder, a
respiratory-gastrointestinal tract disease or condition, a reproductive

di sease or condi[0049n, Aanscdpbichaltht e2miihagastc @ils’20onghigdooytic calls that

muscul o- skel etal di sease or caondition, or a dernal disease or
have a DNA content of greater than 2n, while “the =2n phagocytic cells” refer to

15  phagocytic cells that have a DNA content of 2n. According to the present
invention, some phagocytic cells engulf live/dying/dead diseased cells (and sub-
cellular fragments thereof) and/or cell-free disease-specific nucleic acids, proteins,
carbohydrates and/or lipids present in bodily fluids. Such phagocytosis leads to the
internalization of these disease markers into the phagocytic cell and, therefore, the

20  DNA content of these phagocytic cells will become greater than 2n. By contrast,
some phagocytic cells have not engulfed living/dying/dead discased cells or
fragments and/or cell-free disease-specific nucleic acids, proteins, lipids, and/or
carbohydrates present in bodily fluids. The DNA contents of this group of
phagocytic cells remain 2n. In some embodiments, the disease-specific markers

25 (e.g., DNA with disease-specific mutations) can be expressed by the >2n
phagocytic cells. For example, the mutated DNA of diseased cells is integrated
into the normal DNA of the >2n phagocytic cells. The subsequent transcription of
the "integrated" DNA of the >2n phagocytic cells into RNA and the translation of
the latter into proteins produces a phenotype different from the phagocytic cells

30  that have not phagocytosed the diseased cells (i.e., the =2n phagocytic cells). In

other embodiments, the internalized disease-specific markers are not expressed by

12



condition. [0052] As used herein, the term "cardiovascul ar di sease or
condition" refers to any condition that affects systens of heart or bl ood
vessel s (woterimg72and vei ns). Exanpl es of cardi ovascul aPctiuse@smssoisicl ude,
but are not limted to nyocardial 25infarction, coronary artery di sease,
per cut aneous translum nal coronary angi oplasty (PTCA), coronary artery
bypass surgery (CABG), restenosis, peripheral arterial disease, stroke,

abdom nal aorta aneurysm intracgani al aneurys | arge, arter

at her oscl er ot i ¢ (B r WYL Ll e eier s bttty SEndiaounss of o
infarcti on, hearihe $8i thdgR tidl!éll@‘éﬂ@%ﬁéte@@’Q@yltmzn%blgo@yWeﬂﬁary S_yndr one
(ACS), angina, 30cardiac Kypert rophy, arterioscleroslis, nyocarditis,

pancarditis, endocarditis, hypertension, congestjve heart failure,
at her oscl er osi s, 0839 eby BodBetin g "PEIfLE £ & markgieediajdifepsg opganditiae c#eal t h,

i schem ¢ heart d[jréa% Efer Bea'ﬁ#r] ﬁl%rgl'a i -nscon@e?ﬂ’if?%- tgg ﬁﬂfk%r SIHI?SCI OI'IE’JU%RQ B-yec

cardi onyopat hy, congenital heart disease, em ¢ car di onyopat hy,
hypert ensi ve ardgthanpapaiveye.g. viabsendear alisaiod) @rpiapizdtivy (c.d. AédcdBneoay or y

cardi onyopat hy, cardi omyopat hy secondary to a system c metabo)ic disease,
5di | ated car di oﬁwaﬁartsw,domﬁé@ﬁ@ﬁﬁ?@@&?@#%ﬁp@ﬁ%@% magey Wtur#m&éﬁq c right

ventri cul ar car dhQirORaki i LESIHE LRI Sn 5L ATy ARAL I DNIGGATRRCL | on

car di onyopat hy, val vu heart ease, hypertensive heart disease,
myocar di al i schemifde,atpretieik proites & Sl eroditegy b nabohyyeEardilgla netgbblite e,

car di ogeni ¢ shock, ..enbol i de vei n,t hropbosi arrhyt hm

arrhyt hrogeni o AT, & eRTPHEURLREEE o drigTopatryherdh EEEI FA% Bi%Bmy opat hy,
mtral regurgj tahOR.whidhti§ dkfeéAday® dREARPRPhagdoeytbdngisahdivase B¢ di sease,
artery disease, carotid artery di sease, deep velin thronbosis, venous

di seases, cer ebrisssarrsof adisupseasedition taranalyteandtfergeinlly deeatablesihit earcul ar
vSeul s, "1 of e bRBEL ERA A 2R ARy MR MO ace. Venous vascul ar
di sease, 15thronbosis of the microcirculation, a transient cerebrovascul ar
accident, |inb i[9e31¢niTas mashedsrof gy intdationdan de applisd pevafiowi ddcaseemous
t hronbosi s, and deep venous thronbosis. . , ,
conditions. Exemplar diseases or conditions are a cardiovascular disease or
15  condition, a kidney-associated disease or condition, a prenatal or pregnancy-related
disease or condition, a neurological or neuropsychiatric disease or condition, an
autoimmune or immune-related disease or condition, a cancer, an infectious
disease or condition, a mitochondrial disorder, a respiratory-gastrointestinal tract
disease or condition, a reproductive disease or condition, an ophthalmic disease or
20 condition, a musculo-skeletal disease or condition, or a dermal disease or
condition.
[0052] As used herein, the term "cardiovascular disease or condition" refers to
any condition that affects systems of heart or blood vessels (arteries and veins).
Examples of cardiovascular diseases include, but are not limited to myocardial
25  infarction, coronary artery disease, percutancous transluminal coronary angioplasty
(PTCA), coronary artery bypass surgery (CABG), restenosis, peripheral arterial
discase, stroke, abdominal aorta aneurysm, intracranial aneurysm, large artery
atherosclerotic stroke, cardiogenic stroke, an early onset myocardial infarction,
heart failure, pulmonary embolism, acute coronary syndrome (ACS), angina,

30  cardiac hypertrophy, arteriosclerosis, myocarditis, pancarditis, endocarditis,

hypertension, congestive heart failure, atherosclerosis, cerebrovascular disease,
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[ 0053] As used herein, the term "kidney-associ ated di sease or condition"
refers to any di sease or condition that affects kidney or renal system
Exanpl es wb 280ki1einey- associ at ed di sease incl ude, but arecmatS201i/ouioesl t o,
chroni c kidney diseases, primary kidney di seases, non-di abetic ki dney

di seases, glonerulonephritis, interstitial nephritis, diabetic kidney

di seases, di abetic nephropathy, gl onerul osclerosis, rapid progressive

| | hritjs, . £ i.s,.Al port dronme, | itis,
IR R e R S A NS
gl oner ul onephr i tdigholfs BEERRobRNE cOTRAi RARRINEAsE] i%heﬁi%%@ﬂdio'rﬂ%%}a@l{ﬁt itial

fibrosis, focal segnental glonerul osclerosis, nmenbranous nephropat hy,

m ni mal change diysetssye galiehyapptuelvilapiadlipmappéy gnleanmegtairer ul onephri ti s,
| gA nephr opat hy, I [ i dn i Dent.'.s. di -
nephrocytinosisfmﬁg§%§%%ﬁ%e%ﬁ¥| ﬁ%ﬁggggﬁgﬁxgﬂay%ﬁ@ﬁg%%ﬁﬁggﬂﬁ?$’poIycystic
ki dney di sease, dldtcdsatvhydmecespsitvphi chdibeirgpaty, b haysdnicridat dney

di sease, acute kidney injury, nephrotic syndrome, renal ischem a, podocyte
di seases or di sofeEFsar ardiaraionaihy. aestriglivneerdiemyopathy dLE0EPaGHRb T anous

gl onmer ul onephri td,s; 1.tk -eclanpsi a,
ecl anpsi a, Ki dnedf/1 Oéﬁs){% g%ié},”%glo agegljrt1d%%g%%aekgﬁﬁgg%@g%a%eé%&gcr?ﬁ%{r]t hostatic
(postural) prot dsdhemicastadkgistablp langpa yycardid mgraneasliogephstoplat hy,

sarcoi dosi s, diabetes nellitus, kidney damage. due to.drugs, Fapry's

i sease. - ant noadi UL CCRTEU NN AT Ry Y DERET i SR or osi s,
interstitial l&n%@ﬂﬁdrﬁ}loﬁath}s'd%étﬁ: &Rl dmydpABAaEral REIRALRRA Al Bilve

myogl obi nuri a, Wegener's Granul omatosis, G ycogen Storage D sease Type 1,

chroni ¢ ki dney dirglemsaeripheramascularghirghsef aictyutissasel ewotidlagerny diskaie, &t t rat i on
Rate (GFR), nephro i 0scl erosi | upus. nephriti.s, ANCA-posSitivV

pauci - mune of SSHORETEOg) SHOPLTSHRSBIF bF B, s STHGPRI e opat hy,
nephrot oxi city, veRffighlati@Nérabihy, hypbekneve RASIIASAS, hyp&Hckiich@inall divRge

gl omerul ar and tubul ar injury, Kidney dysfunction, nephritic syndrone,
acute renal fai Vapcaliticpftgpaiediseapa prtqria] Yageubar dispassivieadus vepslrr dsgafeunct i on,

acute kidney,d r%ﬂ@%@{i‘}of&ﬁé rﬁﬁ}o'cf?&ilatﬁh” 9&&1§1erh'<:&90%¥va5{ %@;‘i&ﬂ% lilb§7 €ction, non
| gA nesangi oprol1ferative glonmeru one?pahrl I's, postinfectious

gl oner ul onephr i tikchemidpaeuysrh itblembuid, kupedival vanowahreabediy, aiaf degmyenkisnd, any
hereditary renal disease, any 15interstitial nephritis, renal transplant
failure, kidney BRAEYS ki dney di sease

[0053] As used herein, the term "kidney-associated disease or condition" refers
to any disease or condition that affects kidney or renal system. Examples of

20  kidney-associated disease include, but are not limited to, chronic kidney diseases,
primary kidney diseases, non-diabetic kidney diseases, glomerulonephritis,
interstitial nephritis, diabetic kidney diseases, diabetic nephropathy,
glomerulosclerosis, rapid progressive glomerulonephritis, renal fibrosis, Alport
syndrome, IDDM nephritis, mesangial proliferative glomerulonephritis, membrano

25  proliferative glomerulonephritis, crescentic glomerulonephritis, renal insterstitial
fibrosis, focal segmental glomerulosclerosis, membranous nephropathy, minimal
change disease, pauci-immune rapid progressive glomerulonephritis, IgA
nephropathy, polycystic kidney disease, Dent's disease, nephrocytinosis, Heymann
nephritis, autosomal dominant (adult) polycystic kidney disease, autosomal

30  recessive (childhood) polycystic kidney disease, acute kidney injury, nephrotic
syndrome, renal ischemia, podocyte diseases or disorders, proteinuria, glomerular

diseases, membranous glomerulonephritis, focal segmental glomerulonephritis,

14



associated with other conditions (e.g., hypertension, diabetes, and
aut oi mune di sease), Dent's di sease, nephrocytinosis, Heymann nephritis, a
pri mary kwonew/derease, a col | apsi ng gl onerul opat hy, a #emas2adepe®is

di sease, a cryogl obulinem a- associ ated gl onerul onephritis, an

Henoch- Schonl ei n di sease, a postinfectious 20gl onerul onephritis, a

bacteri al endocarditis a m croscopi ¢ polyangitis, a Churg- Strauss

syndrone, an antj - i dy. medi ated gl rul on ritis | oi dosis, a
ronoct onal - mmuriBE OB S i Sl ag A TRE LR Clpispy borfl

gl oner ul onephr i tdrostaie (hdd dﬂfr@t@ﬁn@hzﬂ T aEmkdpa@pahdiibradosEMPRiopathybul ar
injury, a nedication- i nduced tubul o-interstitial nephrltls a toxic

t ubul o-i ntersti tsa@pldmpHmbttwssnellztgsahldnm dssepodis to dived. Babirns disessd. t i al
nephritis, a bac lﬁdaglep]ﬁ%/ I?%nl%nl?l Igcfr(ﬁhes hgp%ft?ﬁs{v? Oén%sgl%}olsl{g Yiterstitial

t ubul o- |nterst|t| ‘omavi rus i nfection

or an HIV i nfectieplititis Sickad @aﬂmlhsleawh&dwgleblinﬁrwpmwglobimerasv\/iegenaﬂ' di sease, a
m xed connective di sease, a cast nephrgpath a crystal nephropathy whi ch
may results frorfaRAemBatess, QW&P%?pét%%geé}li?g&eu dtbedranickidngy digddosi ti on, an

acute cellular typl s a?ﬁ?}lﬂlfeel%%tdl&haf?l—klalaﬂhltﬁﬁ&ﬁf{{]te @@?ﬁe‘gﬁ% sgt?osH%B al

infiltrative dlsease results om a transpl ant
Iynphoprol|feraﬂummndﬂsmay@ﬁlﬁpow®$mamﬁmnmmuﬂnﬁemmegbﬁwnmmqﬁuﬂmey, vascul ar

di sease, a throqgotlcnnlc g) @ath a .nephroan |osg@er05|s

at her oenbol i ¢ di ggg@loga SEPPRBR SR PR Y, LR T @”“ﬁmﬁ%?yarterltls
nodosa, a Cakﬁ'ﬂ@&k Hmh&ﬁ %%ﬁ&mwﬂﬂﬁwﬁﬁﬂﬁnMﬁ§Qﬂié%¢ﬂh§@@§@mqﬁﬁmﬁCUte

cel lul ar vascul ar lograft rejection, an acute hunoral allograft

rejection, earlwymbma¢aﬁUﬂcmﬂdmhM%CMDmeH@Eﬁﬁh&%péndnénégbb$®mammdlsease
(ESRD), renal vein 5thronbosis. .acute tub necros acute interstitial
hephr 1 i 5. est adengREACRTSHS SREHE e BBl AREHET dierBF P Eidhos: <.

i scheni ¢ nephr Oﬂﬁésﬁbgaowm&éfhtwe otbiméul @dphritR Xholtin Ry &edo B lORdphritis,

tubul oi nterstitial hritis, Tef | ux nephr opat hy, ki dney stones

Goodpast ure’ s sy\ﬁwb Wathaenﬁvamiﬁ‘@wm%mskm{l @Othfe%WGg@éldlﬁ@ﬁQePW the term
‘prenatal  orypr %%{?t?a)f n@a%gﬁ{ ?éijlafj&a?l?pqﬁ?fa?l[lrellg&?egghﬁcelopldﬂ%&ls%ﬁs% to g”y

di sease, dlsorder , or
fetus. Prenatal a@gocmfeegaﬂhwmf &lnaitiek (€. gﬂﬂyﬁel‘taﬂ&naﬁf[be&h s0d m&tﬁlﬁﬁnuﬁae any

di sease, disorder, or condjtion that is associated with or arises, either
directly or indidisae)Penigdlisgaseduphrocyginosiy B@ﬁ%wephﬁﬁ SPNEHLBE or

T e
pregnancy-r el at edsodiagéd gbesnilencpludis, anli{ﬂnocéllt&honlem disease, a postinfectious
20  glomerulonephritis, a bacterial endocarditis, a microscopic polyangitis, a Churg-
Strauss syndrome, an anti-GBM-antibidy mediated glomerulonephritis,
amyloidosis, a monoclonal immunoglobulin deposition disease, a fibrillary
glomerulonephritis, an immunotactoid glomerulopathy, ischemic tubular injury, a
medication-induced tubulo-interstitial nephritis, a toxic tubulo-interstitial nephritis,
25 an infectious tubulo-interstitial nephritis, a bacterial pyelonephritis, a viral
infectious tubulo-interstitial nephritis which results from a polyomavirus infection
or an HIV infection, a metabolic-induced tubulo-interstitial discase, a mixed
connective disease, a cast nephropathy, a crystal nephropathy which may results
from urate or oxalate or drug-induced crystal deposition, an acute cellular tubulo-
30  interstitial allograft rejection, a tumoral infiltrative disease which results from a
lymphoma or a post-transplant lymphoproliferative disease, an obstructive disease

of the kidney, vascular disease, a thrombotic microangiopathy, a
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not limted to, Rhesus disease, henolytic disease of the newborn,

bet a-t hal assem a, sex determ nation, determ nation of pregnancy, a

her edi t arwoNBrdabi28n geneti c di sorder, chronosonal aber Patriusas,i/oasoiet al
chronmosomal aneupl oi dy, fetal chronosomal trisony, fetal chronosonal
nonosony, trisony 8, trisony 13 (Patau 20 Syndronm), trisony 16, trisony 18
(Edwards syndrone), trisony 21 (Down syndrone), X-chronosone |inked

di sorders, triso ro nQso X Turner sy.ndr omre XXY
cynar one. | Xy oy B SRAA gh TS h ORISR i SRS e, “Sovvy
syndromne, XXXXX sSponaFentR nodds& 4 baRmbeHOmBibit el B Vﬁb@ﬁl%sea%?%Mut%yndr one,
Fragil e X 25Syndrone, fetal growth restriction, h]lelStl c fibrosis, a

herpgl obi nopat hfellulgrtvaqscubé@Hqgraftfrgpmong}n@gmmhurggr ograft rejqcti, garbel | aneni a,

hemophilia, Kli ¥ dup( ,
endonetri osi s, ggéa?l;uglgtbosnd%g @%@r%ssééseg&l]d %%ﬂ%‘*(@f%g@&ﬁ 2) syndrone,
cat eye syndrionehrombbsidldcuedrabulanpetodsyacutdtetstitil msshninio,rentalslishely drgmic

W Iians-Beuren syndrome, Charcot-Marie-Toagth 30di sease,. neuropathy with
liability to preddigy disgnat sqnakartenitonpsisisghenmie nepprappByraireniia dr e anBr onat osi s,

A agl |1 & Syndr o, Yeh0aanh Rl AR Al KA, EnBeALaR SXAdIADP. sterol d

sul fat ase defi ci ency, dr one,
m cropht hal m a wsitdnbs, Gon«&astumksynddnﬁeemtdﬁ;ydmdemrmis hypopl asia, glycerol
ki nase defi cienc el i zae;ﬁs Mer zbacher disease, tesyi% determ ni ng factor

on Y, azosper i 4“?%45(:#6#86& erealz@gﬁ%mnp@n%tmwr&gnaﬁsy reld ABERPL (factor c),

1p36 del eti oy %ﬁdﬁb{(')ﬂ(%f@t@%é@ distRY-PRENS o@bo?ﬁﬁ%ﬁaffé%ﬁﬁ@@ﬁﬂe pyper pl asi a,
Fanconi anem a, spinal 5muscul’ar atrophy, Duchenne's nuscu%ar dyst rophy,

Huntington's di sexem, cmiype, onfedis djsnatdphpregiRopedstgmndiionscamgbore it toon,

angel e SYndt o1l RSP GL ST | RpA AT AL for RS, o912

snal | - f or - gest atdraiabctR9B.a r@san@eﬁﬂeg@hcwyﬂh@smms@hs@y@rrcuﬁdm@ﬁ handeiow asi a,
Marfan's syndrone, congenital hypothyroidism coreaenltal t oxopl asnosi s,

bi ot i ni dase lodeﬂﬂlb’éilcbﬂ jrth éﬁ%@% abcongigipnseordigredibary disepecsdi sease,
homocyst i nur§ hcrfﬁg(ﬂ{f&lﬂ} E%alld o ?B%e?t {@egﬁgé( fe?gﬁ%rh?s%%gg%lh& gﬁt%}’

structural b| rt ects, Heart or ne

anencephal y, ar hionﬁrﬂﬁ&iphailyéélﬁ@iseﬂé drenkyeapbisdays ofhlyﬁ{eﬁﬂb@mhlﬁﬁtythalassemla
anopht hal nos/ m cr oght hal nos, anatia/m croti a, transp05| tion of great
vessel s, tetral o§yd@empgfipn deterypasion a5RTPEIaNcyt ¢ haseditary MyMelkgmencti€oar ct at i on

of 15aorta, cl efcflsorlf& QM P erati Gl L i pchrcﬁlllcﬁj)rhallahal Wl(fyhfe%ﬁ wi thout cleft

pal ate, oesophageal dtresial/stenosis W t or wt | stu smal |
intestine atr es|c:htosrtoemltmpmanlbtabdmroahmamalemnaécsrtyenmem$8 thgqnqslﬁe(ﬂittas

i ndet er ni nat , I tic kid | ydact yl
e eduet B SR PR S RPN 05 e BHSRT aBh LET Y s
probl ems, heari rsgndr@lmxsiﬁmg&ﬁehrﬂ&dlalgk&%@&s Ry enobeukadiales,ophy, Rett

syndrone, |ysosonmal disorders, cerebral palsy, autism
monosomy X (Turner syndrome) XXY syndrome, XYY syndrome, XYY

syndrome, XXXY syndrome, XXYY syndrome, XYYY syndrome, XXXXX
syndrome, XXXXY syndrome, XXXYY syndrome, XXYYY syndrome, Fragile X

25 Syndrome, fetal growth restriction, cystic fibrosis, a hemoglobinopathy, fetal
death, fetal alcohol syndrome, sickle cell anemia, hemophilia, Klinefelter
syndrome, dup(17)(p11.2p1.2) syndrome, endometriosis, Pelizacus-Merzbacher
disease, dup(22)(q11.2q11.2) syndrome, cat eye syndrome, cri-du-chat syndrome,
Wolf-Hirschhorn syndrome, Williams-Beuren syndrome, Charcot-Marie-Tooth

30  disease, neuropathy with liability to pressure palsies, Smith-Magenis syndrome,
neurofibromatosis, Alagille syndrome, Velocardiofacial syndrome, DiGeorge

syndrome, steroid sulfatase deficiency, Prader-Willi syndrome, Kallmann
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agl ossi a, al binism ocular al binism ocul ocutaneous al bi nism gestational
di abetes, Arnol d-Chiari nalformation, CHARCGE syndrone, congenital

di aphr agrsiDi2e12dmaem25a, brachydactlia, aniridia, cleft foecrarsdoihanidis

het erochrom a, Dwarni an ear, Ehlers Danl os syndrone, epidernolysis bullosa,
Gorham s di sease, Hashinoto's 25syndrone, hydrops fetalis, hypotonia,

Kl'i ppel - Feil syndrome, muscul ar dystrophy, osteogenesis inperfecta,

progeria, Smth Le chr tel opsi a, . X-1inke

yphopr ol i Tor neyodios R AP SRR o Blief o or i gioh s
ecl anpsi a, pre- g dcoRhcy, PEIRAREME HEHCE Hiscall, KSR dok R RingdRIGIAY
intrauterine growh, ectopic pregnancy, hyperenesis gravidan.tm norning

si ckness, or 30| dzpsb o debtdrae. asespermissfagtor bhagsparsie (BEtor abnd6 dple®s] As used
herein, the ter %he@rlﬂ%ﬁ{lﬁi %&g?t! 8irs%'aﬁg lﬁﬁr%?a? Xgp{aéo%s{al Eang&ﬁ G 1a(§ 1n2?10ndI tion”

refers to any di'sease or con nervous sys Exanpl es

of neurol ogi cal muscilgstopisy DhiclehidsemiltgaaAsetpby, Pmﬁmytdrfsmlﬁssasbnﬁyd&dﬁc but are
not limted to, head trauma, stroke, stroke, ischem c stroke, henorrhagic

stroke, subar acHisr@hdebeiRRgRtransioestionAngsimen spkioms: HRgeus scleanisi ent
h tt k, t t
I schem c attac ata}ﬁga;tglgl?gqﬁ%g%?@él}{ %Q?Tgfb?ﬁ%rﬂeﬁﬁpﬁﬁé‘&ef%”% &rQl’\Jvﬁlhdéf‘les‘ neration,

encephalitis, epl syndr one hy rocepha
pseudot unor cer elbrall;fort desth@miakagd) csoﬁgméaﬂ cytelgagiitis, schompeplatia, darfan'y ement

di sorders, essenti trenor ord di seases ri I|a

N onerer s o s axufiomt srrapisn BBl oS o Rish g T Mattbh (SR v )

mul ti-infarcfg dedEE&Eﬁc? aBcfokenBia %a‘b?e%?ﬁlp uHHé‘&!séa&dIﬂ?&no%yQinﬁﬁ@%dmﬁar ki nson's
di sease, Parki nson syndrones, denmentia, front oterrporal dementi a,

10corti cobasal d@geﬁeﬁébﬂbﬁ&yWnEMM%Mbﬁ@wswsmﬂ@nmU@h@ddbﬁbgwmﬁbﬁm@

Dandy- vl kor oy i ORE ey G BOEATERES URGREME BEIRGPIIESE. i g ai e,

schi zophreni a, rRagcehs9r MepHEhaAneh/ BiRRHRESNON andRMEBbA twhdpbsificvgf bodi es
(DLB), frontotenporal denmentia (FTD), various forms of vascul ar denentia

(VD), subcorti caireayzessals. siralogeelfaHet bypopsisJeithyeit seidgimseepsecyationgt i sm
devel opnent ajs refg H%hr?gﬁ?e [E‘éﬁtocﬁefﬂg)a&% Skvr%]tﬁ%%ﬁhou?@&?h{lﬁgh'P lateral

sclerosis (ALS), na le1 rain, cerebral
pal sy (CP), neneyoptigeelrattedissteivoy e ot Wdlh(ﬁl@ﬁtdﬂﬁ ,Smalt Qitdstisedtas/abnggangl i oni c
degeneration, fornms of nultiple system atrophy, stroke-related disorders,
cer ebrovascul ar aéeﬁ??tﬂléﬁﬁ§a/5tﬁt9§1§~hYP?Saéﬂlfé§t inéﬁeréw@dﬁfaw%b%wsw ®RI0sei zur es,

vascul ar Par ki nSQaes Preak AR AHabty S CEROFAYESE HBls, BRFASGEIS hefmfAr ONi C

blindness, cataracts, visual problems, hearing loss, deafness, X-linked

20  adrenoleukodystrophy, Rett syndrome, lysosomal disorders, cerebral palsy, autism,
aglossia, albinism, ocular albinism, oculocutaneous albinism, gestational diabetes,
Arnold-Chiari malformation, CHARGE syndrome, congenital diaphragmatic
hernia, brachydactlia, aniridia, cleft foot and hand, heterochromia, Dwarnian ear,
Ehlers Danlos syndrome, epidermolysis bullosa, Gorham's disease, Hashimoto's

25  syndrome, hydrops fetalis, hypotonia, Klippel-Feil syndrome, muscular dystrophy,
osteogenesis imperfecta, progeria, Smith Lemli Opitz symdrom, chromatelopsia,
X-linked lymphoproliferative disease, omphalocele, gastroschisis, pre-eclampsia,
eclampsia, pre-term labor, premature birth, miscarriage, delayed intrauterine
growth, ectopic pregnancy, hyperemesis gravidarum, morning sickness, or

30  likelihood for successful induction of labor.

[0055] Asused herein, the term “a neurological or neuropsychiatric discase or

condition” refers to any disease or condition that affects nervous systems.
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i nfl ammat ory denyel i nati ng pol yneuropat hy, al cohol rel ated denenti a,
semanti c denentia, ataxia, atypical Parkinsonism dystonia, progressive
supr anuclwenopalizires essential trenor, mld cognitive i nparmnseet /045018
anyotrophic |ateral sclerosis, multiple sclerosis, neuropathies, Pick's

di sease, congophilic anyloid angi opat hy, 25Creutzfel dt-Jakob D sease, AlDS
denenti a conpl ex, depression, anxiety disorder, phobia, Bell's Pal sy,

epi | epsy, encephalitjs,.neuronuscul ar di.sorders, neurqancal Qgjc
i sor der s, br ai R ORiSY A ReRlRRsOLE De et Gupies OFetBPincBleoBt cal
di sorders, neur ot &t Aaite®do, KHad BAGH, stRkE @bk bR i@ oM ihBBlosRkRatroleor d

injury, pain including neuropathic pain, pediatric neurological and
30neur opsychi at rsubargfhaeid Hemarhagg, edle cengbhaordageTousisntischeiqdiasle,

cortical basal g | i.oni ’ i .al. j semantic
dorent 1 &, Al zho; AL ifenESERENAK Ao if RSk b Gy, 2

Al zheiner's di sdasgauciOlatihgdeghdvdnichhydeowgplandypseleiorinior esrebfiathisiamon’ s di sease
conbined with Lew body denentia, Al zheinmer's and Parkinson' s di sease
conbi ned with LeliassdBentigirerpychts, mogenet disgideralcssgbtind Hemel. S9itht%éd wi t h

chroni c inflanmgi, g iLnat | Do yReur a 1t | : icit
hyperactivity di§%%%%ggﬁgﬁﬁ$§%'%Eg%ﬁ§¥xgﬁggg%?&g%wgﬁé%%%%gﬁeggﬁ%sorder,
ment al ret ar dat i(tame onat}, nsilti-mfasg dementin Ricksalidere sHumipgdals dsesse, myocl onus
syndronme (OMB) seizures,. articul ation, disorder, |earnin i sabi.lities
e O ey SRHERDET e, PSS b ta R el YRR | o1 1 s,

attent i on_defy Cido A dgtonri Ak shpls39aR BRphP 88 RRATIcaf auopat hi es,
Al phaSynucl ei nopat hi es, addi ctive states such as those caused by at |east
one of: cocai ne,pal@rlicsothodediscabe Oreulzfeldtdald disease.daapdy-Radker syaflfosiene, opi um

heroin, marijua anphet.am n th het ami ne or,.ganbl i n nd Fabry's
di sease. [0056] TAEIGER Atk Wrshdq Toset R ARG AR e i NATRE S ™Phhune- r el at od
di sease or condididoRlrs aheHeisibR deMyntlliviRasey Budics PDOBY, FromoteMpsralaf f ect s the
function of i mmune systens. Exanples of autoi nmune or immune-rel ated

di seases or condictieeed FIB), namaye éormp of vagguéar deypentip AY 1Pk subeertica mescymos phol i pi d
syndrone, system e : i Fitl aut oi mmune
vasculitis, f:stel {Hé@eégﬁggglé‘gg‘f&%@?ﬁﬁ@“ﬁ?‘?‘%{gﬁfnﬁ llﬁtg,raﬁ%%dgtfo-n%’rnzdrtlosrf usi on

i mmuni zati on, mateaondlsedset ahydunpliofatdl béléitiy(ALS) arsiond odbraiheladhgeOns,

i mmunol ogi cal deficiency such I%A deficiency, compn variablg
immnodeficiencyh,yp%i‘i'"b%;f-t %@ﬁ@éﬁ“ﬂH%H%%“E?hﬁ@?@@”h““mﬂ&anmnﬂ“ isorders,

corticalbasal ganglionic degeneration, forms of multiple system atrophy, stroke-
related disorders, cerebrovascular accidents, post-irradiation encephalopathy with

20 seizures, vascular Parkinsonism, thalamic cerebrovascular accidents, chronic
inflammatory demyelinating polyneuropathy, alcohol related dementia, semantic
dementia, ataxia, atypical Parkinsonism, dystonia, progressive supranuclear palsy,
essential tremor, mild cognitive impairment, amyotrophic lateral sclerosis, multiple
sclerosis, neuropathies, Pick's disease, congophilic amyloid angiopathy,

25  Creutzfeldt-Jakob Disease, AIDS dementia complex, depression, anxiety disorder,
phobia, Bell's Palsy, epilepsy, encephalitis, neuromuscular disorders,
neurooncological disorders, brain tumors, neurovascular disorders,
neuroimmunological disorders, neurootological disease, neurotrauma including
spinal cord injury, pain including neuropathic pain, pediatric neurological and

30  neuropsychiatric disorders, sleep disorders, Tourette syndrome, corticalbasal
ganglionic degeneration, alcohol related dementia, semantic dementia, Alzheimer's

disease combined with multi-infarct dementia, Alzheimer's disecase combined with

18



20mel litus, Type | diabetes, Type Il diabetes, juvenile onset diabetes,
juvenile rheumatoid arthritis, psoriatic arthritis, nmultiple sclerosis,

i mmunodefwoizereop?72al | er gi es, asthma, psoriasis, atopic eerrmstotiiossoial | ergic
contact dermatitis, chronic skin diseases, amyotrophic |ateral sclerosis,
chenot her apy-i nduced injury, graftvs-host di seases, bone marrow transpl ant
rejection, Ankylosing spondylitis, atopic 25eczenma, Penphi gus, Behcet's

di sease, chronic fatique sypdro fi,bronyal gja,,c t her.apy-i nduced
gy nyast heri TGl feetoH SRR R e e OB e Syt emi ¢
sclerosis, subacAlbiRiméts aRERHBInd P dRcaRE YorEnRaMUSwy BUlPMeRHSa, | UPUS

eryt hemat osus i ncluding chilblain | upus erythematosus, Sjogren's syndrone,
aut oi nmrune nephrifantosempsial demantin eorgtisesuyith ahgpnicauilaimatery derhegbatingi s |
aut oi mune 30 c Lt aut oj. hal i i ' i at ed

hemat ol ogi cal di@T gg&ergl,?a’tﬁyc%{@%! “l:ﬁgrri]1 ?}g)gl%gtﬂt% rﬁﬁesco)%lgr’ ?E glEZ% %?HggP%?Sg\@ér ma) ,

dc- SSc (di f f usedoipligine divsrdéromentdl fretadatn CaeistRBPectramtdibordatsNepsddiynued di ti s
(AT), Grave's disease (GD%, asthenia gravis, nmultiple sclergsis (M),
ankyl osi ng spondy¥actons syp ralﬁg@éﬁ} seizajep @fticBlation ¢iidee leaypipgdisabilitics

rheumati c/ aut oi ' -m ' d [ :
spondyl oart hr opm&?aﬁﬁs%??g@?g?&b?gﬁ gﬁ%&k@%&?gﬁp&#@?&%g%?ﬁ?@?nScl er oder ma,
der mat onmyosi ti s,deéicit disorbanemp@d disdasdsi [grjonmfiskesds, Tavupetbics, \Adpltal ssue di sease,

5i di opat hi ¢ t hronbogyt openi ¢ puipura, Crohn's disease, human _adj uvant

i seate. ot coarDATEISRT AR s st Bt iehes B) CUes oG8 opat hy,
an idiopat hi g | Nfid AR, OO BREY, katSHIHeRE) PP R&HInl Mbiuaar coi dosi s,

aut oi mmune henol ytic anema, autoirmune thronmbocytopenia, thyroiditis,

i mmune- medi at ed amphethmie.gecikamphetanimapeganbding,ngd Bibsdadecassf t he central or
peripheral nervous system 10idiopathic denyelinating polyneuropathy,

Guil | ai n-Barr e Syfgy 0Ny, & ORLCorkinhl ATTRRRRY o STUEL IR Alace or .
pol yneur opat hy, ‘a pat obi'l'rary di sease, 1 ntectious of autolnmune chronic
active hepati ti ssondifiodTaefyrs i dnyalisgase of EInAISiLS thagiTROw te Madcansoi@pahd ti s,
sclerosing cholangitis, inflamatory bowel disease, gluten-sensitive
ent er opat hy, Wi HFBs sExgmplenaleutospming Qiimmurrerclied dpsisereorspiitianed ski n

di sease, 15a;dul: i i : : i faor I gic rhinitis,
at opi ¢ der rra%sibt i%‘?@b@ﬁ%‘@g@?@ﬁg?’??@“?% H@?Wé@#‘)}@: @gtﬁmli’% I nol ogi ¢ di sease
of the lung, eosiryibgimtdsus ripnmenilrrtasts, adoiopand v opitik roolardyedsebr osi s,
hypersensitivity pneunonjtis,. a transpl.antati on.associ af Fd di sease, graft
rejection or graf 0—“9‘_@?‘_&} Yrﬂ‘é%kﬁf’?‘é@& ?IOIb’étH’i“ingta]“El’ H‘Iaiefﬂa L psori asi's,
dermatitis, pol M%ﬁ%‘aﬁﬂiﬁt&f’ﬁnﬁ‘fﬁéi&{fﬁé%i‘ohé, ﬁnmﬁ%g&a?&%@i’e%&%ﬂ Igﬂe_cr ol ysis,
system ¢ scleroderma and”scl erosis, responses associated w th inflanmatory
bowel di sease, Crbhatcy, dimsmaseriabld ipenaddefieientyl img-snduceddyrius,aliabetps

20 mellitus, Type [ diabetes, Type II diabetes, juvenile onset diabetes, juvenile

rheumatoid arthritis, psoriatic arthritis, multiple sclerosis, immunodeficiency,
allergies, asthma, psoriasis, atopic dermatitis, allergic contact dermatitis, chronic
skin diseases, amyotrophic lateral sclerosis, chemotherapy-induced injury, graft-
vs-host diseases, bone marrow transplant rejection, Ankylosing spondylitis, atopic
25  eczema, Pemphigus, Behcet's disease, chronic fatigue syndrome fibromyalgia,
chemotherapy-induced injury, myasthenia gravis, glomerulonephritis, allergic
retinitis, systemic sclerosis, subacute cutaneous lupus erythematosus, cutaneous
lupus erythematosus including chilblain lupus erythematosus, Sjogren's syndrome,
autoimmune nephritis, autoimmune vasculitis, autoimmune hepatitis, autoimmune
30  carditis, autoimmune encephalitis, autoimmune mediated hematological diseases,
le-SSc (limited cutaneous form of scleroderma), de-SSc (diffused cutaneous form

of scleroderma), autoimmune thyroiditis (AT), Grave's disease (GD), myasthenia
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di stress syndrone, adult respiratory distress syndrone (ARDS), neningitis,
encephalitis, uveitis, colitis, glonerulonephritis, allergic conditions,
eczemn, as0hom/oieaditions involving infiltration of T eerits2and4zhs oni c

i nfl ammat ory 25responses, atherosclerosis, autoi mune nyocarditis,

| eukocyt e adhesi on deficiency, allergic encephalonyelitis, immune responses
associ ated with acute and del ayed hypersensitivity nedi ated by cytokines
and T-1ynphocytes, .tubercul 0Si.s rcoi dosi s, granul omat osi s i ncl udi ng
Vegener ' s gr anul S BT SEDSR IV Eottlabe Syiddi P Relen ng. ANCA)

apl astic anem a,imuaeBdich, BleamkdAntodimanedicases,inkadn@nieiRl tklicdiseamem a

i ncl udi ng aut oi mune henol ytic anem a (ATHA), pernicious anem a, pure red

cel | aplasia (PrRes)dylomslyppathyy/pioriasie piosipleqvsipritih aryophs, belerodkrmaut oi nmrune
neut ropeni a, pan B enj di ' Vi | eukocyt e
di apedesi s, cenf%ﬁ%gﬁg¥Ggﬁémggéggﬁﬁ?gﬁgﬁi?%%ﬁ§§%%§§¥3§%?§%?ﬁgrs, mul tiple

organ i njury syndiopdkc thiysachepin® [@fpavd, SrohaB tisgee) hamii Lpdyntcivepkex medi at ed
di seases, anti-glonerul.ar basenent nenbrane di sease, ant i,(i),hosphol ipid
ant i body syndr orfisteofhrigs gyvenifeshrqnic agthritse 2 mRondpas bEepathy @addivnsthih s 5

syndr orre, @Odpgﬁr%%ﬁ{@to;‘ryééﬁﬂ%ﬂ}g@st o ﬁiE%&rQSlgl PR fHMHyfe tRME,

Reynaud' s syndr ndrone, St évens-Johnson syndrone,
penphi goi d bul | cusmiapenginingusthrombboitopruiaghypoldite ndoome-nepatctireasl, Reiter's

di sease, stiff-nman syndrong, .giant cell arteritis, immune canplex
ephr . 1 g MEBHCaPRIRS T G4 NS A i et i Rl P o dbed
neuropat hy, @i qQ@Rpdhie déd(i'sjlgﬁﬂé?ﬁagggl?%FHpﬁth},Q}Lﬁll}bﬁrpBﬁﬁe dyhdiBine, & dAFgAREDOL I C

t hrobocyt openi c purpura (TTP), "autoi mrune thronbocytopenia, autoi mmune
di sease of the tiefanimaterydenydingtingmelyodirengthaus wpatabihary disedsé, tikfectiansdor

oophoritis, prinma hypot hyr oi di ut ol ne endocrine di seases including
oo mmune t hyr Gt Rl e iba B o RS SEn b RERGS 1 o)
subacut e thyr oi diepdtBis, stidtooR@EIYlgity AMldMHiRbH bW dkeRE dilg@icssiiVes ease,

Grave's disease, autoi mmune pol ygl andul ar syndrones (or,golyglandular
endocri nopat hy s¥isspatesyhipghe disense, 8n syeinuRe of IURVeP-Medined Rep dbeas.s |

| ynphoi d i nterstjti ! iti . 1ol ]t | iterans
(non-transpl gsl;lt )"1 t%/@%§?%%%gs?’l ﬁg%{lﬁ%‘lgagié‘ﬁlféof‘g‘(s%%?lS?rﬂéf;“&%’%‘rogg d\eltengdggg vasculitis
(i ncludi ng pol yniyal igipars¢énRigiuitguiticaria aginghdologkelidase tathayag Losipophiliceri ti s),
medi um vessel 20vasculitis (jncluding Kawasaki's disease and polyarteritis
nodosa), ankyl odIRNErSnidippathic gulmaasry dprogis diyResEaEtyigReHBYHESopat hy) |

rapi dly progressjy leﬂllta(ﬁwgs‘%c‘?a{f&%}{%{%?raft Perlﬁcﬂ&{ % rggéfl-ee@{ux.hsétfdism?,i s, Celiac

sprue (gluten enteropathy), cryog Inema, and amyotrophic [ateral
scl erosi s (ALS) .pspidis Zithriss, pssedishdarmatitis, fioyenytositimiérmatomgositiss ®kier s t o vari ous
an .i nvade surroundi ng

E ygga egT gﬁy(ﬁg%%hg@ 5%54lgszs[r?yéter%?csgcle?gde%a{ a(r:lg sclerosis, responses associated
with inflammatory bowel discase, Crohn's disease, ulcerative colitis, respiratory
distress syndrome, adult respiratory distress syndrome (ARDS), meningitis,
encephalitis, uveitis, colitis, glomerulonephritis, allergic conditions, eczema,
asthma, conditions involving infiltration of T cells and chronic inflammatory

25  responses, atherosclerosis, autoimmune myocarditis, leukocyte adhesion
deficiency, allergic encephalomyelitis, immune responses associated with acute
and delayed hypersensitivity mediated by cytokines and T-lymphocytes,
tuberculosis, sarcoidosis, granulomatosis including Wegener's granulomatosis,
agranulocytosis, vasculitis (including ANCA), aplastic anemia, Diamond Blackfan

30  anemia, immune hemolytic anemia including autoimmune hemolytic anemia

(AIHA), pernicious anemia, pure red cell aplasia (PRCA), Factor VIII deficiency,

hemophilia A, autoimmune neutropenia, pancytopenia, leukopenia, diseases
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different sites (see, for exanple, PDR Medical Dictionary, 1st edition
(1995), incorporated herein by reference in its entirety for all purposes).
The termswbOnerpliars? and "tunor” refer to an abnornmal tiPETOS2¢1hAL50gs OWs by
cellular proliferation nore rapidly than normal and continues to grow after
the stinmuli that 30 initiated proliferation is renoved. 1d. Such abnor nal
ti ssue shows partial or conplete |ack of structural organi zati on and
functional coordinat.ion wth.the nornal whi be ei ther benign
(e Chani gnt AR EPuREYF gheeT PRl MR St RS T oeRipt es of
gener al cat egor i @srdfs, MARPRordad &l jwel Syndadhe, éh?r@atlﬁ:ﬁfa ghavitl 41 @eﬂ—ﬁmb&?yf ci nonas
(i.e., malignant tumors derived Hron1ep|the ial cells such as or exanple
common forms of dmpksmedisicd diseases, antiglomernidr eseromt mambieny discases eimas (i .

mal i gnant tumor s hgﬁ%li)].\{p?(gantlﬁo&in &g&}”ﬁgt C]é’r ic ne&rﬁHeB el TRER AN, an“)gel 's),

5Iynphonas (i nanci erive rom op0|e P el | eukem as
(i.e., mali grﬁancsyﬁnﬁoﬂ@rad@&@sﬁlfemymm opabet-Eaocelyhsshenic$endrvagl | tunors
(i.e., tunors derived fromtotipotent cells. In adults nost often found in

the testicle or Rvads syndraneg Qiogssn's Hagfogs., %fﬁ%fnwbﬁ@mémdwwemmgﬁl of t en
found on the bo i}

bl astic tunors ?[%ﬁllgasdﬁén{bﬁiﬁu?%ﬁﬁ% pblélﬁlg&r?%ﬁﬂ%gathllep R%w%u ?es@%ﬁes an

i mmat ure or enbrsyndidioe, tgnasrscwﬁ)artamd anbc&epleﬂmhnﬁﬁse@@ephmmmwm of

neopl asns i ntende enc b prese i nvention,include but
rernot T mt ed IPTEHOBEINGS L Sra v SYEpETa IRt e CHARGRL OB hour &
tissue, bloog fcifufﬂu?eg(ITP)SﬁHﬁlbom @dbeytspéhib pu@%ﬁTmrﬂﬁlﬁhﬁne ovari es,

uterus, cervix, liver, lung, brain, larynx, gallbladder, pancreas, rectum
par at hyr oi d, th;ﬁhl@mbpcylcwamla,@n@imrgmard@eaSﬁnﬁihn@smﬂ@mry h@hldmgnd neck col on,
st omach, bronchl and/ or dne sg%%0058% As us%al § "treating" a

di sease or condi Oﬂ)lﬂm}l%efoéﬁ“ 1545¢ H%SB @%h{% BYaT R aﬁ%oﬁl@?’l & al or desired

results, includidigocginé Mikéads ifcgligtastoirRanefthyabialis WhrodRshyreiditi€| i ni cal results
include, but are not limted to, alleviation or aneliorati on of one or

20nor e syrrpt oms (Hedweota's Sayrailiin). sibsaueibwroshtiscidivgthic drrothrgdsn] As used
h tt
he e ey g g B (AL DLSRC L SRR B, 55T (0.2,

skilled in the qfolyglaﬁdxﬂarenmh@athg sgmlﬁmﬁns}mh@hamwgam aﬁtaﬁnlblﬁle
adm ni stered, intravenously, arterially, int rade é intranuscul arly,
i

i nt raperit oneal 1P, HY@%RP%‘BW&SPWI pagstonitia iU r9n lifegans £398t i ngual | v,
|1 b |
orally (hy 'nge%}a'n wqrﬁs Fa}n! g%rﬁ ;g"kc)lfb*ﬁ% afge%s)selva&hﬁ@ss(mc gihlga kin

intracerebrally, a trans sorbtion, e.g., throu
duct). A corrpourmbl}mrya@gaermunmaca %mkigwmaq@ﬁr(quuayaau e)laytelhms) Inl[Etdl’lltIId\LﬁSRU by

rechar geabl e, or bi ode 0 c es aqr. ot he I ces

bat ches:and KumpesbiiBhied e e pavats SioRatSeiaed. Jos ow
or controlled resbgrﬁ@ﬁmofgeltgg% d%@a‘iﬁ@@@mleﬂ{ro Mtrapid PioBlesh@r i Ng can al so be
performed, for exanple, once, a plurality of tinmes, and/or over one or nore

ext ended peri odglomeﬁulgmhﬂ@smmrs bllltah’@lldtmlﬁ riodiee spricdgluten etergpashyiot h di r ect
adm ni stration, jinc I ndi rect adm ni stration,
i ncluding the ac“&yoéogglﬂ C{ 9.116 eraﬁi%c ef%sfa@gﬁé as used herein, a

physi ci an who instructs a pat| ent to self-adm nister a drug, or to have the
drug adm ni ster gdod7y As used herein, the term "cancer" refers to various types of malignant

25  neoplasms, most of which can invade surrounding tissues, and may metastasize to
different sites (see, for example, PDR Medical Dictionary, Ist edition (1995),
incorporated herein by reference in its entirety for all purposes). The terms
"neoplasm" and "tumor” refer to an abnormal tissue that grows by cellular
proliferation more rapidly than normal and continues to grow after the stimuli that

30 initiated proliferation is removed. Id. Such abnormal tissue shows partial or
complete lack of structural organization and functional coordination with the

normal tissu¢ which may be either benign (i.e., benign tumor) or malignant (i.c.,
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5anot her and/or who provides a patient with a prescription for a drug is
adm nistering the drug to the patient. In sone enbodi nents, a conpound or
an agent weatmimi2stered orally, e.g., to a subject by POgasReionss00s
intravenously, e.g., to a subject by injection. In sone enbodi nents, the
orally adm ni stered conmpound or agent is in an extended rel ease or sl ow

rel ease formul ation, or adm nistered 10using a device for such sl ow or

ext ended rel ease, ] 00 In.certa used in the

ot hods of 1 nverPRIB A XL ST CHERRo S sameh R B9 A Ragocyt i ¢
celI's conpared tignitdd®o, TABinPRAYPE YhilEn&e kinfors ddiveRidrbfitheldd oglisRBdMtas, markers
used in the methods of invention are down- regul ated or inhibited in the >2n

phagocytic cel | sSocoapalecmpntipres o bregh dotaie: luag askwldngance))f pepapt  di seases
or conditions Ca(n bx?al%?lgnqcfungotrf &ier V\%& tkl]?rﬁ (Sr\tﬂ?gtlvg H%su %&Eﬁcﬂy%l%aﬂs ctivation)

or domn-regulatlon I nhi eren S€d herein,

“up-regul ati gn dymplpnfaegiel, ataéighancienderieddeffont h)er@mopomac edise leuken@ixqIi.€ssi on
| evel s (e.g., gene expression or protein expression), gene copy nunbers,
gene dosages, arftrlighaiies geriyrd fr@}tﬂ.hv@atewﬁﬁa 5).t28H0 Ge tHBeTE ca i t at e of t he

markers. Siml arde}{vedzf%h?@\vl@c[t&ﬁgéﬂs%'a@tﬂts%osfjﬂé’g'f&ﬁgEHtﬂé Fegucle @dvaglifr to an

i ncrease in expression gene copy nu ene dosages, ‘and ot her
qual i tatl ve or du@ases)abics and ydedgadilddoh, encst @ftee f@ﬁldbmélerh)ad}kmrdhne As used

herein, "activation or activated" fer to an active, state of the
marker oo a BHGEBRLA R e ioge! Safkamsltier SupEALPLIB o a DA

acetyl ati on £ atBmorSi it Rdmbies ah MrhRink IOP&H&%’OI{IMSLKB) Taﬁﬁthe N Ex@lfnﬁlés to a

25repressed state or an inactivated state of the mark e.g.

de- phosphor y! at i @ithegyras ef neaplmsqmtﬁmdedalbmcmmmd bﬁathﬁ)msmmwsttml atl on
state. [0061] In ods o nve

compr i se at 1 eadt it i RO o TR R Rt L R B el

various profil e&1ssde)blbé€15ﬂoﬂﬂn% heue Braphamosont] @otdd, bsarRh ditdriteccRaR phagocytl c
cells; and ii) extracting cellular 30contents fromthe Iysed >2n phagocytic

celI's and the | y&eylugbrgndeoey erlibladder pancregs, rectum, parathyroid, thyroid,

15 adrenal gland, immune system, head and neck, colon, stomach, bronchi, and/or

kidneys.

[0058] As used herein, "treating" a disease or condition refers to taking steps to
obtain beneficial or desired results, including clinical results. Beneficial or desired
clinical results include, but are not limited to, alleviation or amelioration of one or

20 more symptoms associated with diseases or conditions.

[0059] As used herein, "administering” or "administration of” a compound or an
agent to a subject can be carried out using one of a variety of methods known to
those skilled in the art. For example, a compound or an agent can be administered,
intravenously, arterially, intradermally, intramuscularly, intraperitonealy,

25  intravenously, subcutaneously, ocularly, sublingually, orally (by ingestion),
intranasally (by inhalation), intraspinally, intracerebrally, and transdermally (by
absorbtion, e.g., through a skin duct). A compound or agent can also appropriately
be introduced by rechargeable or biodegradable polymeric devices or other
devices, e.g., patches and pumps, or formulations, which provide for the extended,

30  slow, or controlled release of the compound or agent. Administering can also be

performed, for example, once, a plurality of times, and/or over one or more
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certain enbodi ments, the cellular contents of the >2n phagocytic cells
conprise various types of materials that they have engul fed, such as,

vi abl e diweasedierlsl s, dead di seased cells, apoptotic dirseased10e30is,
circulating tunor cells, infectious agents, fetal cells, trophoblasts, or
fragments thereof. In certain enbodinents, at |east one or nore markers of
a disease or condition are present in the cellular 5contents of the >2n
phagocytic cells. In certain enmbodinments,. there is n ker present in the
el Pul ar cont entsteafediRaodylh SRagEgE b warpSifion Bedes e o

enbodi ment s, nmetdap@ast@tiod, Hickiding @Rk driRisfraioh HAA ifdRbR hiERisGAMWRANEIGAng he
identified difference of the disease or condition-specific markers to a
reposi tory of atth¢ ashstpresambings tiae sFaeuarple, @s viee herein, a fhysipiag whpar i son can
further 10confir,. n 1 I [ i tion. . | one

enbodi nent s, thég¥%§g%B@%ﬁ@ogaﬂgﬁgkﬁﬁ5€%%§g$(gggeﬁgﬁ g¢§@#§¥%%> by data
m | ling. The % erawvthelahd/onwii movidesapatiae dithe pekdriptioefoet 8rug@ a process of
finding new data patterns, relations, or correlations derived fromthe
known data of t HdmiutteBgdedrugg therpatisitr Bicema gmprdipeite ABPEPGUAd 8dtat i on i n
the future. Typi l .0 - has : . he ' data to
performthe daté&%##¥ﬁg?ﬁggg$§£¥%g%rgg%?%E%ﬁﬁgﬁgﬁgﬂtmég%ﬁg%ﬂggfﬁ%n
subsequent | y usedawilijdet byejectiputln shatceentbodimehts, thkeanldy alnsniftersé congrounde

training data. These systens include, hut are pnot |limted,. expert systens,
uszy 190t e, ot Sphi gt ot Sirealr e aralry el b ioh oraiuinfii o o

deci sion treg) clgmghiib@EStor A0HsIBRYESI@RPRILES networks. 20[0063] In
certain enbodi nents, the >2n phagocytic cells and the =2n phagocytic cells

are isolated froma bodily fluid sanple, tissues, or cells. Exenplar bodily
fluid sanpl e carl0$d] whoteaaiplcobediments, markestused in theangtiesds of Wargabion frgjupt,

cerebrospinal flui I Al ' st ¢ ' qLte | eyr.al
ef f usi on, fIuid]ggﬁ%?ﬁégg\?%%ngg%%a%éﬁpy%%%%%&#ﬂmgﬁggg%r2?p$¥§W@§ter

fluid obtained foemmIac@taumebdtineaIRtarkds tde inths mehodt Jf invemihare dofvihui d
obtained froma pregnant woman in the third trinester, maternal bl ood,
T

ami otic fluid, redomithibyied infhe samprgncyq wilbcamsied 40 e sPhphagerytit i on
erone, o el b et g losephal samewiSiaopl ool |
sonme enbodi ment Jpr dcheatis@yorpbagogyiatian @elnhbitengofidiférer2 maghdgasyicdc cel | s are
| sol ated herein, “up-regulation or up-regulated” can refer to an increase in expression levels
(e.g., gene expression or protein expression), gene copy numbers, gene dosages,
and other qualitative or quantitative detectable state of the markers. Similarly,
20 “down-regulation or down-regulated” can refer to an increase in expression levels,
gene copy numbers, gene dosages, and other qualitative or quantitative detectable
state of the markers. As used herein, “activation or activated” can refer to an
active state of the marker, ¢.g., a phosphorylation state, a DNA methylation state,
or a DNA acetylation state. Similarly, “inhibition or inhibited” can refer to a
25 repressed state or an inactivated state of the marker, e.g., a de-phosphorylation

state, a ubiquitination state, a DNA de-methylation state.

[0061] In certain embodiments, methods of this invention also comprise at least
one of the following steps before determination of various profiles: 1) lysing the
>2n phagocytic cells and the =2n phagocytic cells; and ii) extracting cellular

30 contents from the lysed >2n phagocytic cells and the lysed =2n phagocytic cells. In

certain embodiments, the cellular contents of the >2n phagocytic cells comprise
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30fromwhite blood cells. In certain enbodi nents, the >2n phagocytic cells
and the =2n phagocytic cells are separated from a popul ati on of phagocytic
cells. [WO&dj2dimr2zshe met hods of this invention, cell PCT/US2011/045018
separation/isolation/purification nethods are used to isolate popul ati ons
of cells frombodily fluid sanple, cells, or tissues of a subject. A
skill ed worker can use any known cell separation/isolation/purification

techni ques to |solat >2N a ti.C eIIs tIC eIIs froma
bodi 1y o 6 orarigisdues PR MG S PR, 8 B ESR A EsBEy
cell's. Exenpl ar deBENEHasHRSIlS, bt disdd RNE cifdatihg mdoe@lenrsqnfeetﬁau@g

anti bodies, flow cytonetr fl uorescence activated cell sortlng

filtration, gracicens feelsels. cenhoblptugairagsents dierof. oin coricerafodimedised, nmagneti c
separation techni aq{"ene of (Lju%ﬁarn%?%e?@# a’%%?s%t& gonaﬁgﬁ‘&%tp%?&t i tﬁ@@ 1HF

nanostructure, quan m croscope- ‘based pl atform
or a conbi nati orcohtasts ebthe >I@ﬂﬁ@dcyﬂ1cr1cedlgrmmbmanemm&1mm ﬁieretlshﬁ) makerphagocytic
cells and the =2n phagocytic cells are isolated by using a product secreted
by the >2n phagd&?@W&n@@F@gm“P%ﬁ%ﬁﬂﬁgﬁﬁ'éﬁﬁﬁ@ﬂﬁ@ﬁ@@ t he >2n phagocytic
cells and the =2n phagocytic cells are isolated by using a cell surface

target (e.g. q@@&ﬂ]oﬁn &hgﬁl%hl'ﬂ%dlf?i@ntg hGe Bt HRGR iffendPORRR CYhy rf‘seceI I's. In

some enbodi nent s e cell surface target is a protein that been

engul fed by the(mzmmpmaQUdynﬁbdd@kmmwCEﬂwﬁﬂmBeemhmdequ&ﬁcmhdw&HbI surface
target is express >2n ocytic cells t hei r nbr anes.
| Some enbod nevires e el RRAES ke it & b iGibrSuatTRalE that
is transl ocafed QRfifBe Ple@HBBoMRNTNARSS coditonNAE sof¥ RMEBSEAEhtDYhet he >2n
phagocytic 20cells. In some enmbodi ments, the cell surface target is a

marker of the direposiey of the rantrnaskers epnthe ObFéltﬁ@d:b}e@ta rpmG%]T hg igrne edataai n
aspecj[ s of the Mﬁgd%s Hs%gﬁérf: e’s gfeynégt{;g %’ces?nta %‘ 1¥d1n new :)6 nﬁl i\ af Ia%off\s aci ds,

proteins, lipids, rbo SRS of t hese.
In certain aspeqtrsoﬂatioh@dmémaﬁﬂﬁ&ﬁ@m Moﬂﬂ@er@namasem’rdkﬁemam@ ude nucleic

25aci ds, proteins, i ds, carbohydrates, netabolites, or any conbi nations
of these. As pract1cab e information in the future. Typically a computer-based system can be
15  trained on data to perform the data mining, e.g., to classify the input data and then
subsequently used with new input data to make decisions based on the training
data. These systems include, but are not limited, expert systems, fuzzy logic, non-

linear regression analysis, multivariate analysis, decision tree classifiers, and

Bayesian belief networks.

20 [0063] Incertain embodiments, the >2n phagocytic cells and the =2n phagocytic
cells are isolated from a bodily fluid sample, tissues, or cells. Exemplar bodily
fluid sample can be whole blood, urine, stool, saliva, lymph fluid, cerebrospinal
fluid, synovial fluid, cystic fluid, ascites, pleural effusion, fluid obtained from a
pregnant woman in the first trimester, fluid obtained from a pregnant woman in the

25  second trimester, fluid obtained from a pregnant woman in the third trimester,
maternal blood, amniotic fluid, chorionic villus sample, fluid from a
preimplantation embryo, maternal urine, maternal saliva, placental sample, fetal
blood, lavage and cervical vaginal fluid, interstitial fluid, or ocular fluid. In some
embodiments, the >2n phagocytic cells and the =2n phagocytic cells are isolated

30  from white blood cells. In certain embodiments, the >2n phagocytic cells and the

=2n phagocytic cells are separated from a population of phagocytic cells.
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used herein, the term"nucleic acid" is intended to include DNA nol ecul es
(e.g., cDNA or genomic DNA), RNA nolecules (e.g., nmRNA), DNA-RNA hybrids,
and anal oye 20f2/tik25DNA or RNA gener at ed usi ng nucl eot i decansbags4so0The

nucl eic acid nol ecul e can be a nucl eotide, oligonucleotide, double-stranded
DNA, single- 30 stranded DNA, nulti-stranded DNA, conplenentary DNA,

genom ¢ DNA, non-codi ng DNA, nessenger RNA (nRNAs), m croRNA (m RNAs),

smal | nucl eol ar (snoRNAs) , ribosomal R r RNA)., .transfer .RNA (t RNA),
smal | interferi r@%ﬂ%ﬁt@f’ %&?ds Hesng ﬂ%&gﬁse&?% 1%%?01%%}%@“@%%) , or small
hai rpin RNA ('shRiNMlods bRQS to ASlatéRPuIRRINE bbelld fen bediM fluaiBanPleallsl or | Ncl udes
organi ¢ conpounds 5cont ai ni n%i both a basic am no group and an acidic

carboxyl group. tistish obrebigptt I iilleth workeeamusg ey kagwit edll ani no acids (e.g.,
L-am no aci ds), RN I in ' , j agids and
n-am no acids), Sggag%{eo IS%ggiglg%ﬂﬁ%%g@it%@m%?%éﬁl%grg% >é§81§%ﬁo%yc%: g%:ﬂé Eﬁd gl

bi ol ogi cal | y 3 n phageytiv cetiofitrh B®adifydtuid, btio seidittdd +2n pliagddptic eiCligm FPn pr ot ei ns.
Nat ural protein occurring am no acids include al ani ne,  10argi ni ne,

aspar agi ne, aspdiagesyticgells Fyaplr isehniqyeyinglysle beerenot bmiiedtai WBE gl yci ne,

hi sti di ne, isol 2 i YA hl.oni : : j _ serine,
t hreoni ne, tyr ogﬁl’lﬁﬂé@%ﬁrfgfg{]@}é@%‘?’ %%%g?eﬁg%g%gd\)dgp?%rgggﬁg{%/ahl?gl%mr?%ﬁt protein
am no aci ds i nclhaske cantgfugasncdutivhcmaaifididics) hagnbtd sagaratoy sdehaigqee, sul f uri c
acid, 3,4-di hydrfﬁé}/phen%l al ani ne, . honpcyst ei ne, honoseri ng, ?l{ﬁrf}l t hi ne,

3- monoi odot yr osiHEICSENENMAERCHGITPFGHL, Iranaee, nqnosTucRIe APnGHREHy i ne, and

3,3",5,5" - tgir ahQdahpmRRkMBe-bAREphifGith, 6F a Wibsdabn @BLHO aci ds include
D-am no acids, hydroxyl ysine, 4-hydroxyproline, N Cbz-protected am no

aci ds, 2,4-diam nobutyric acid, honparginine, norleucine, '
Nnet hyl am nobut yIf9G§] alsicgrtaimepbadigdns taPAkphagprytig Pl ed the=2n phagocytic

oot 1 Cnor | enct e ol Bl b hGHEL RS DB U PR AP RIS b yci ne

N- et hyl am nogl yeitaie cmBodaientQ hcPen bligdetid celb andmx i shagedyele cdls @l nocapr oi ¢
acid, trans-4-(am nonethyl)- cycl ohexanecarboxylic acid, 2-, 3-, and

4- (ani nonet hyl ) -isghder by wingaicel] Surfaceipizalde e respditpiriepsbsapripes ofci d,

1- am nocycl opr o g |4 i - 5- am: LG acid.
2570008]  As. sed Par ey ein i Speihodih s BANGHESHRTARGRRTNRKE, 2001 o1
of two or nore drtmagalféddsy thdrain phagocticrded Thyomeansdoiena, thepdlli sdegadoond.

Pepti des may have a .nol ecul ar weight of |ess than 10, 000 | tons, |ess than
5,000 Dal tons, dflf_%ﬂé%?l)f@ﬁ%?ﬂ%}lso‘é’ge%qgf)%@Felfﬁr?é?liegr Smbélﬁﬂea '3 50 i nol udes
conpounds cont ai@inRgmPBQLiReRE Rl sk B ipﬁpééogé%oﬁs%f%fﬂ%% such as

pseudopeptide or 30 peptidom netic residues or other non-amno acid
conponent s. SucHrapgoqated vd sheqdasma imeimbgpnérobit nplegapiesked bnthe rdmplpepdyiide

t I b f d " ti " [,0069] As d
comenent e Y. 3150 Rt LG ER Ry Bl LR AR b3PRRL 15 oo

condition to be detected.

[0066] In certain aspects of the methods described herein, analytes include
nucleic acids, proteins, lipids, carbohydrates, metabolites, or any combinations of
these. In certain aspects of the methods described herein, markers include nucleic

25 acids, proteins, lipids, carbohydrates, metabolites, or any combinations of these. As
used herein, the term "nucleic acid" is intended to include DNA molecules (e.g.,
cDNA or genomic DNA), RNA molecules (e.g., mRNA), DNA-RNA hybrids, and
analogs of the DNA or RNA generated using nucleotide analogs. The nucleic acid
molecule can be a nucleotide, oligonucleotide, double-stranded DNA, single-

30  stranded DNA, multi-stranded DNA, complementary DNA, genomic DNA, non-
coding DNA, messenger RNA (mRNAs), microRNA (miRNAs), small nucleolar

25



am no acids arranged in a linear chain and joi ned together by peptide bonds
5bet ween the carboxyl and am no groups of adjacent am no acid residues.

Pr ot ei ns weedizm21et hods of the invention include, but a&ce/useaiiloisviged to,
am no aci ds, peptides, antibodies, antibody fragnents, cytokines,

| i poproteins, or glycoproteins. [0070] As used herein, the term "anti body"

i ncl udes pol yclonal antibodi es, nonocl onal antibodies (including ful

| engt h anti bodi i ch . have_an j bul i ion ant i body
conposi tions m@ﬁﬁ%$@W9§§f§o VE“?%g@ﬂ?ﬁ@ﬁ%@?mﬂﬂ%ﬁﬁggQBS%%&HQHtibodies (e.g.,
bi speci fic anti hagiasg RNARFN LS het@DEbnSIR AliReat RAIAR (NIRNYOUbr&fhall B&1EHiANT | body
fragnments (e.g., Fab or F(ab')2, and Fv). For the structure and properties
of the differentREA&SBYA)0f antibodies, see e.g., Basic and Cinica

| munol ogy, 8th Edition, Daniel P. Sties, Abba I. Terr and Tristram G

Par sol w 15( eds), I n C 71 and
Chapter 6. [007ff&&2 Eéﬁ%ﬂﬁgﬁg%ﬁ@*?ﬁg&?@Fﬁngﬁﬁﬁ%?Réﬁﬁég?ﬁﬁgﬁ?5 a secreted
protein or acti wenthinagiethta basic aminagtoup het @akididratborgdrdupt &sludéte activity of
cells of the inmmune system Exanples of, cytokines includ wi t hout
lintation, int _erﬁ%%iSﬁ%r,m b mRsAciGy RS B B factors,
col ony-sti mul at 'dﬁgsufaﬁé}ﬁi%ici{sgg%]?ﬁi-am?ﬁﬂ Rids Ghd B—%ﬁ%iﬁl&ggfﬁ’weﬁ'&%ﬁﬂﬂg I ke.

[ 0072] As used hereln, I poprotei n” 1ncludes negatively charged
conposi tions t hacids ehphiksdnawe vreecwbidygabpndireor ohndliedtfembut esieldr s and
triglyceride suryounded .b .Su ce |ayer of. anphi pat hi hosphol i pi ds

W th which 11 oo CHBT Seudp BioRiRa NaBER PG SeTRg TPa s e B R |

Li popr ot ei nsjgmayyy ﬁin@,%@ﬂ&?&%ﬁ@}a@%drﬁ%ic@&’ys@eﬁlﬁ! gludRRScldy gli@mehe, dRJine; | ow- densi ty
lipoprotein (VLDL), I'ow density |ipoprotein (LDL) and high density

| i popr ot ei n ( HDUYStidinghgad¢ucing, lenstngr liding enciiyoningephenyilgmane, sdiige rteiceitineve anmount s
of lipid and praqtei. ] at et ns . al 1 terze the
presence or abs§W§éﬂ%P%€§@ﬁﬁéﬂ§3@’%@a%P%c§@P§ﬁE&P@5%ﬁ”%@#%¥§éﬁ%8ﬁ?

acetyl ation, or mgiysatdimddcid cROQMEE, chscihsatfuficicdd, B A-dilidrdxgpidhylghyeQpr ot ei n”

i ncl udes gl ycosi des which have one or nore oligo- or polysaccharides

coval ently att adWegcysiing, nskperae. epithineos-djopoiogsturying py-GPJypset i ns can

i ncl ude, wthoute ki, m i i 3 i F [We

i st ocompat By 1115 ToiEhiic, WL 32 o MyoT MES6A iRty |||
gl ycopr ot ei n- 41 acgpdtiudabeinghycopsgideixplydizd 4¢(hyld)xyprélmke| N-Cbepstdcted| at i ng

hor nobne, al pha-fetoprotejn,. e hr opoi in, transferrijn al kal i ne
phosphat ase P an Cpn}né(ga(c?d%si_,4-dlamll’r%i)utyr?éj acllf ilomoargmme, nor euc{ne,%\'f-

methylaminobutyric acid, naphthylalanine, phenylglycine, .alpha.-phenylproline,

tert-leucine, 4-aminocyclohexylalanine, N-methyl-norleucine, 3 ,4-dehydroproline,
20 N,N-dimethylaminoglycine, N-methylaminoglycine, 4-aminopiperidine-4-
carboxylic acid, 6-aminocaproic acid, trans-4-(aminomethyl)-
cyclohexanecarboxylic acid, 2-, 3-, and 4-(aminomethyl)- benzoic acid, 1-
aminocyclopentanecarboxylic acid, 1-aminocyclopropanecarboxylic acid, and 2-

benzyl-5-aminopentanoic acid.

25  [0068] As used herein, the term "peptide” includes compounds that consist of
two or more amino acids that are linked by means of a peptide bond. Peptides may
have a molecular weight of less than 10,000 Daltons, less than 5,000 Daltons, or
less than 2,500 Daltons. The term "peptide" also includes compounds containing
both peptide and non-peptide components, such as pseudopeptide or

30  peptidomimetic residues or other non-amino acid components. Such compounds
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[0074] As used herein, the term"lipid" includes synthetic or
natural | y-occurring conpounds which are generally anphi pathic and

bi oconpatwbl2e12/die2sds typically 10 conprise a hydrophi | PCcTasaqo0esis and a
hydr ophobi ¢ conponent. Exenplary |ipids include, but are not limted to

fatty acids, neutral fats, phosphatides, cholesterol, cholesterol esters,

triglycerides, glycolipids gl yceroli pi ds, glycerophospholipids

sphi ngol i pids, sterol ids,. prenol 1j.pids, char ol yket i des,

chol 1 he. ol yeer ogtibegigBiraridsBhERGosnl RS ppy RRR R GBpRE o rea R ask
15phosphat i dyl i nggitidehbnalgprosphat i dyl gl ycerol , phosphati dyl seri ne,

| yso-chol i ne glycerophosphollpld | yso- ethanolanlne gl ycer ophosphol i pi d,
phosphatidic acid, |yso-phosphatidic acid, hi ngonyel in,

gal act osyl cer anil8869] g atsshereey Bsiiem,"Deotery aQCEluiés COFT%P@é“dISéhaf%né}é‘iQﬁs

prost agl andi ns, |, r ol
acyl - CoA, acylcé&%?f%%%ghxﬁéﬁguﬂl hq%ébg%%gﬁé@(gﬁgg%??%ngb gphlng0|d
base- I-phosphhtémW@hnﬁg@$bm@damyﬁmn@@hmm@ﬁmyahmmnmgamghb@@mdd&mmns

pl asmal ogen, sul fatide, ceng de Iom1d§ ity lIP teins (L very | ow
density Ii popr ot®Fhia& neifos ghythe iny hfjoriaply ?§UW¥$%$ 14184 R sAmIpRcas, sph|n90|d
base 1- phosphat t the term
"car bohydrat e" I%QM%%ggﬁ&gﬁﬁa?@ﬁﬁ%ﬁﬂgﬁﬁﬁ{gﬁ&?%%ﬁé@ cgﬁgggég%&ﬁﬁg?&contain

oxygen, hydrogen and carbon atons, typically €CH20)n wherein n is an
i nteger. Exenpl df§70¢arisobedderinetheitanol"atbodys uncluleepasionki antibaikst o,

h d di h , | hay i h d
0076 As- usea. HEPTRR CRboRE in R aRE RNAL S R Thn WS 3Ror coul o used 1 n

met abol i sm et ab@lund@sbutiafc haglola)“ @@tuﬁﬂsﬁeommﬁbﬂsamlq)ol}@pudpi@tsgédm!yat es in
met abol i c 30processes Included within this termare primry netabolites,

secondary met abdniltiwscifigenihedies (et hl@laﬂqfw@gtlbog}es,ld#ﬂb@@@ﬁnﬁr& sifglcaghemi t es.

Met abol i t es 'nCHﬁﬂgmkﬁ%&ﬁ%ﬂ% hsﬂh$@$ﬁ Sgaﬁﬁkﬁﬁgﬁgﬁﬂﬁigﬁdﬂﬁﬂﬂﬁﬁn ture

acyl carnitines, nonosacc arid pros agl andi ns,

hydr oxyei cosat etanapn@emsaccfiﬂté&hffémdbl@m@@ﬂaﬁtﬂﬁﬁm@tlsem@g CBaiagdd Clisicgr oi ds, bile
aci ds, and glycalipids and phosphol.i pi ds. ££ ary netabolites can be

d
sphi ngol i pi ds, dMyrBelesY. sdiditiangRanie £p §fiesg 687 Te@é?‘éﬁ‘ilsd‘@m %p?‘ﬁ@b’bnyel in,
sphi ngosyl phf’ssF"th!isy'AﬁJﬁfé 'k 9110@ r@am&ﬁomxe Pafl ygaéhghol i ne,

phosphati dyl i nositol, phosp at| serine, Iyso ol i ne,
Iysophosphatldylln03|tol Iyspphosphatldylserlne ' '
pl asmenyl phoshat [0l cihe Iu'Beldél,erepll the mm{mytpﬁom’i aetferdyd xfeoikied protepr @rtagliveogeni ¢

ﬁimsPiodiaﬁleds’ A af?a'g%%ﬁt or %n{tlhereoaf%aqmogﬂ e ac 1V1 A\ ofcer 0 ell?nlm%rrllle ne, G ycine,

system. Examples of cytokines include, without limitation, interleukins,
interferons, chemokines, tumor necrosis factors, colony-stimulating factors for

20  immune cell precursors, and the like.

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

(e.g. oxidization, acetylation, or glycation).
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10Leuci ne, |sol euci ne, Lysine, Methionine, Proline, Arginine, Serine,
Threoni ne, Valine, Tryptophan, Tyrosine, asymmetrical dinethyl arginine,
symet ri ca&b 2dizmaet2gl argi ni ne, G utam ne, Asparagi ne, NPCTaiSgoi0n#INES

Hydr oxyprol i ne, Kynureni ne, 3-Hydroxy kynureni ne, non-proteinogenic am no
acids, Onithine, CtruH ne, acylcarnitines, carnitine, free carnitine,
acyl carnitine, 15hydroxylacylcarnitine, dicarboxylacylcarnitines, reducing

nonosacchari des o] nt 0s deoxyhex 9se, . g atjnin tine,
aperm dine. sper METC A BBRE B dBaN TR ISR O oG R A e,
hydoxyei cosat et rcﬁ@@flﬁbl‘é oﬂgd o ph?’ﬁédhéﬂ&@b@d@ﬁﬁ;détﬁ&wd% ﬁﬁép@lde& a@hrienes,
t hronboxanes, bile acids, stero chol esterols, vitamns and cofactors,

drugs, and drug Fremalsoi glycegroteocaningndy, witberimiptisodinrempglobifinghe i nvent i on,

profiles of at | 0 f r..condifj are
conpared. This c%mgfﬁog%ﬁq%é&%ﬁgocgﬁéﬁﬁlﬁ ?Om\})e Xoé&lgge%?'nﬁlac ng\%}% 0%31%1 itative
nmeasur enent s aniiielal @hks@protisi-no(gply) and glwt@roa@says(ggezscfblhbledumra&mgn For
exanpl e, sequencing, direct sequencing, random shotgun sequencing, Sanger

di deoxy terni nathoaﬁm@eﬁni@rfe@wgtelwrh&p@@ﬁbr?@mf@gwa@ﬁ&er@ BospBdaemei ng by
hybri di zation, pyfgsequencing, capillary electrophoresis, gel
electrophore5|s éhplex sequenci ng, cycle sequencing, single-base ext ensi on
sequenci ng, solid-phase sequenci ng, high-throughput sequencing, nassively
paral | el signat Uf@743 efuenad hergp, thenatns Igid"RER)des sy thencomgtumlly ewernsg bl e dye

term nator, paired-en enc near-term uenc onucl ase
30s6quanc ng. - sTBABING Ty TGt AT P RURE AP OG- CRGNRCHRYS Bprafl

si ngl e- mol ecl e RBAHENCHYAbPhiTESHBNDEEMN SndY hRYdphbSEsmpoh&r! EddnfpRirgequenci ng,
reverse-termnator sequencing, nanopore sequenci ng, 454 sequencing, Sol exa

Genome Anal yzer lipddgieotisle fyt ars@p lmweé duignedidsgneuve- fﬂEth@hﬂ@ﬁ%I ng, nass

?R;EH E)?at:; ymirsr%thgleé% ?Iséﬂo?e[st%gol esq?s trlgq%cep yélo&% 185'@6%&0%) t' rrenagf f1ight

spectronetry, s@i@@ph@p}ﬁ@p@l@dphﬁ@ﬁ@d@l%@mulpﬂmIpmblzw}ﬁdsosaccthmrmlom flight
(SELDI - TOF) mass spectronet ry 5quadr uFoI e-tinme of flig Bé“gTO:) mass
spectronetry, atH‘?b’é‘ﬁ‘W@? icholj H’ﬁé ‘EIP@OEHJP@ il sfanglampg g]yﬁfggpl@ iMémet ry

e R b0 TRSPaS AT ATl s ot o
(MALDI - FT-1 CR) magsroph@plialipidelyrgscthanolamine glycerophosphohpld phosphatidic acid,
lyso-phosphatidic acid, sphingomyelin, galactosylceramide, glucosylceramide,
sulfatide, free fatty acids, prostaglandins, triacylglycerol, diacylglycerol,
monoacylglycerol, acyl-CoA, acylcarnitine, oxysterol, ceramide, cardiolipin,
20 sphingoid base-1-phosphate, shingosine, lyso-sphingomyelin,, gangliosides,
plasmalogen, sulfatide, ceramide, low density lipoproteins (LDLSs), very low
density lipoproteins (VLDLs), high density lipoproteins (HDLs), sphingoid base-1-

phosphates or derivatives thereof.

[0075] Asused herein, the term "carbohydrate” includes, but is not limited to,
25  compounds that contain oxygen, hydrogen and carbon atoms, typically (CH,0),
wherein n is an integer. Exemplary carbohydrates include, but are not limited to,

monosaccharides, disaccharides, polysaccharides, or oligosaccharides.

[0076] As used herein, the term "metabolite” includes any molecule used in
metabolism. Metabolites can be products, substrates, or intermediates in metabolic
30  processes. Included within this term are primary metabolites, secondary

metabolites, organic metabolites, or inorganic metabolites. Metabolites include,
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secondary ion mass spectronetry (SIMS), polynerase chain reaction (PCR)
1l0anal ysis, quantitative PCR real-time PCR fluorescence assay,

col ori metwpeomgsaies chem | um nescent assay, or a conbi naCirars2eihesees .

[0078] Quantitative conparisons can include statistical analyses such as
t-test, ANOVA, Krustal-Wallis, WIcoxon, Mann-Witney, and odds ratio.
Quantitative differences can include differences in the levels of nmarkers
bet ween profiles .gr ferences..n er.s mar ker s Dres nt bet ween
rof Tes and conbiREEn R eRaRaE: ety Aot nssar o ShReS T fer s can
be, wi thout | M dn@ph@PholPRIEDr&XeR28E B, ﬁ?drb;@»éebsmetrmic%ﬁs acid levels,
protein levels, lipid |levels, and the 1ike alitative differences can

i ncl ude, but ar dyAwKydciadeaedignaioacidsctieroids. |bd%a%daﬂd@@@hm@€tmén protein
degradation, nug hgé %?lzp%sd Eggrgﬁl%ﬁ%et ol’1tesa&9r‘t])ggﬁﬁ%§§ﬂ{hdsz glrrgocgi)ﬁﬂd%q%éid ns. [0079]

In certain enbo ven Ic acid

profile, a prot apl‘ilngtl’sﬁlfeJ deﬁum@: bphmgdmwlmf 4plhe1gos§zlpthaspb@rm¢htﬂm e pr of| le, a
net abolite proflle a conbination thereof The profijl

qualitatively or llafaéﬂﬁ?h%z@mwh%her&whﬁh%e@wﬁélﬁwmsw m%plerléyl%?&m@ profile
b t hout | eotid
can be, withou #;éoph&sﬁatddgl@holﬁe Qfs%?llﬁaéﬁ{a‘gdﬁ@{dol ?ysolgn s:}JhQﬁlA cfic! eotide

pol ynor phi sm profi ene nu nunber profile,
a DNA net hyl at i qiespienflpHoshatidylE@NEng pltydgtphoshagdyddholire, pratembgamrmﬁmma dosage

profile, a gene e SSIOH rofile, or .a i nation there [ 0081]
e nucl e c aci depbarme: ek prinwat Bhen A Re GBHLS HsiRe: n « he

30art to detﬁﬁtIQﬁHHéYQﬁﬁmné'Pﬂh@hﬂ%ﬁ&ﬁ&iPﬁﬁn@@&%ﬂHé@@hﬁﬁ?bm&ﬁﬂ? nut ati ons,
gene copy nunbers ation states, DNA acetyl ation states,

chronpsone dos ag‘éélne Exeriqrihan, anmsmedlsymm@rlm dimethyt argimmerymnieirieblt ed t o,

pol ymer ase chain.re tion anal ysi s. encin naI Si. S

Erent rophor ot 1 o WRERYafShnd Cifm B i Eng ARITER PRI o sm (reL)
anal ysi's, Northegyhukltht, 2AArYS I§nudsit@nbi- 'p@tdﬁb?eﬂ?&ﬁmno acids, Ornithine,
reverse-transcriptase-PCR anal ysis (RT- PCR) | el e-specific

ol i gonucl eot i de V@hn@ﬁ%éﬁﬂeﬁw&ﬁ@mV§P§ﬁe@@ﬁW§¢é@ﬂﬁ@mgehonlc hybri di zati on,
h dupl
eterodup eXISm) o&ylégr?csa%tm%mbonga (%a?mt?lfe'é q‘F 1?12 Bﬁ&thhr?(%&) RNAase

pol ymor phi sm™( ring gradi I'si's
m smat ch hexose, pentose, deoxyhexose, creatinine, creatine, sperm1d1ne spermine,

putrescine, dopamine, serotonin, prostaglandins, hydoxyeicosatetracneoic acid,
Hydroxyoctadecadienoic acid, leukatrienes, thromboxanes, bile acids, sterols,

cholesterols, vitamins and cofactors, drugs, and drug metabolites.

20 [0077] Insome embodiments of the invention, profiles of at least one or more
markers of a disease or condition are compared. This comparison can be
quantitative or qualitative. Quantitative measurements can be taken using any of
the assays described herein. For example, sequencing, direct sequencing, random
shotgun sequencing, Sanger dideoxy termination sequencing, whole-genome

25  sequencing, sequencing by hybridization, pyrosequencing, capillary
electrophoresis, gel electrophoresis, duplex sequencing, cycle sequencing, single-
base extension sequencing, solid-phase sequencing, high-throughput sequencing,
massively parallel signature sequencing, emulsion PCR, sequencing by reversible
dye terminator, paired-end sequencing, near-term sequencing, exonuclease

30  sequencing, sequencing by ligation, short-read sequencing, single-molecule
sequencing, sequencing-by-synthesis, real-time sequencing, reverse-terminator

sequencing, nanopore sequencing, 454 sequencing, Solexa Genome Analyzer
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anal ysis, mass spectronetry, tandem nass spectronetry, matri x assi sted

| aser 10desorption/ionization-time of flight (MALDI -TOF) nass spectronetry,
el ectrospwayoizonezati on (ESI) mass spectronetry, surfacecenisanaedoigaser
deorption/ionization-tinme of flight (SELDI-TOF) mass spectronetry,
quadrupol e-tinme of flight (Q TOF) nmass spectronetry, atnospheric pressure
phot oi oni zati on nass spect rometry (APPI-MS), Fourier transform mass

spectronmetry (F assi s desorption/ionization-Fourier
P anst orm | on cyCRBUHEh Lo LR R O Feq i s e P Gt

secondary ion nesg§stsPeet 1QBlisViohiZAtMrtime i Ac @R BETOR) mAsonance, Sout hern
bl ot analysis, in situ hybridization, fl uorescence in situ hybri di zati on

(FISH), chr ompgenfaromatrs icleptraspisy icizatiqn (BAD e SpstrometinioHics cakaiedd st ry

(ITHC), mcroarr N0 t ypi ng,

mul tiplex |igat ﬁ%s’relr @Fgg"l?%%% Zthforno e %?rrf;ﬁ:)%}%%.%tﬁ P%?bﬁsﬁ%d%%ﬁﬂtl tative
Mul ti pl ex PCR ofquﬁlnupdle-ﬁﬂnuoffhgque(m TGF)agaﬁemeStrc(rﬁa‘vﬂ?%ospmwm&@mBy

met hyl ati on specific PCR (MSP) assay, y. fragnent Enrichnent by

tl
Li gat i on- medi at er&wiﬁmlzetmr_num)sq a@gt&ynetwéﬁﬁ%lal‘éﬁl ﬁéur%@wf%mm%w i ng assays,
col orimetric DNA @&I%B% ﬁ{s&ﬁ% Oﬁss§ de§b ATHARRHEE FRIfRL | On

25conmbi ned with croarr assa restriction | andmark
genom ¢ scanni nqranixfbmm;dn&yédrdﬁl‘ﬂésonm(‘mphbbFﬂICRlmam sffeteddhd®y, nol ecul ar

break |ight assay DNA adeni ne net ransfera e acti.vi
chr omat ogr aphi ¢ Sg%oaﬁ?%fqndwss ?Pé?tmegﬁ" K%ﬁséé}? e 85@?9“813 {P\@l{)enzyrre

anal ysi's, bi gl fiphiegid rqh%%&t&@lﬂ(‘ﬂ@rr&il Qikhe PCRN ARsrERERY hdh e doleNhase ﬁk‘%a&ﬁso uracil,
nmet hyl - bi ndi ng PCR anal ysis, or a combination 30 theréof [0082] used

herein, the ter mherglélqmewcern%ssay,gru@md)manmathbnew‘ad sense and refers to any
techni que known in the art that allows the order of at |east sone

consecut Ive nuc l lrII %i\/l 1%tﬂat1v% +r§1%§1%%n? %gn 1n8¥1de|6§tat1§ltfcaﬁ{n%lly fsuchtagt Pe

identified, incl udl I'on a tén5| on

product or a Vec‘AN@VAnKﬁlrsﬁal WaleWileskos amanhii@y taad bivs gates Guaslaide direct
sequenci ng, random shot gun sequenci ng, Sanger di deoxy term nation
sequenci ng, whol Gerensn dishide didiersgees dude dels plgmashersbgimeangirofBesiosn,

pyr osequenci nig, cﬁﬁ&éﬁcksaﬂhe%ﬁl%&% 8?.{%9&%? Et%seng étw%%?&tﬁé%pﬁﬁrcgﬁbﬁano‘ﬂyp' ex

sequenci ng, cycle sequencing, Sin ensi on seqguenci ng, sol
thereof Examples of levels of the markers can be, without limitation, gene

expression levels, nucleic acid levels, protein levels, lipid levels, and the like.
Qualitative differences can include, but are not limited to, activation and
inactivation, protein degradation, nucleic acid degradation, and covalent

20  modifications.

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

determined.

25 [0080] A nucleic acid profile can be, without limitation, a genotypic profile, a
single nucleotide polymorphism profile, a gene mutation profile, a gene copy
number profile, a DNA methylation profile, a DNA acetylation profile, a

chromosome dosage profile, a gene expression profile, or a combination thereof.

[0081] The nucleic acid profile can be determined by any methods known in the

30  artto detect genotypes, single nucleotide polymorphisms, gene mutations, gene
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phase sequenci ng, high-throughput sequencing, massively parallel signature
sequenci ng, emnul sion PCR, sequencing by reversible dye term nator,

pai r ed- emsioerpuaa@Eng, near-term sequenci ng, exonucl eas@CTASAENOITVGS
sequenci ng by 10ligation, short-read sequenci ng, single-nolecule
sequenci ng, sequenci ng-by- synthesis, real-tine sequencing,
reverse-term nat or sequenci ng, nanopore sequenci ng, 454 sequenci ng, Sol exa
Genone Anal yzer sequencin SOLj DX r q in M5- PET sequenci ng, nass
spectrometry, arfdPH" rﬁgﬁﬂgﬁhﬁﬁg%é%%&%ﬁQg8%%”%WB@@E§€%P%P“§%ﬁuencing
conprises an det®edobNExMBlabABMERGhINGl P B @bt 1ihFitcd 4, PolyMBrasdhbinument , for
exanple but not limted to an ABI PRISMr) 377 DNA Sequencer, an ABI

PRI SMr) 310, 3ro@tion@ol) Anedsts, scarpoing araly3p3dsctrophosic ianalyiita Ir§pHEstion an  AB

PRI SMr) 3700 I r [ j [1RTM Syst em ( al
from Applied BFE@?Q?@#% ?“?bééﬁgﬁgﬁﬁggﬁg%@Fﬁgg%aﬁ§§@%§gkﬁ§§he Appl i ed
Science), or 5 npasit&jye CCRORBIr@rtrankdtipeed-PER AnAAysqHEITAOR) salleRGpstfiguenci ng

conprises emulsion PCR I n certain enbodi mnents, sequencing conprises a high
t hr oughput sequetigpmgleptidetmbridigation gialysk Lopparatiye SCAIPIC hybidizadon o, massi vel y

paral lel sl gnat uerSRAVERSHING LAPRRIY LARRY L ANEH DR BORARRARRS S Of the

i nvention, a proteln e"can tel n expression I''e, a protein
activation prof i(SBCPpdenatudnnprdiatt igdrelchighesf( DGGE RMARB endiatthnent s, a

protein activatioq rofile can conprise determ ning a. hqsggpr | ation
State, an ubi qui TR PEOBEY HAIPR Sy PSS OB TSR 57 e %%n  or mat i onal
state of thejprfegiptionliGiB4ibn-AmP bLLAIGhIIMNIP I TCE) GRk s'%é‘ctféﬁfeﬁf,t ed by any

met hods known in the art for detecting protein expression levels, protein
phosphor yl at i on eactiosprayperotagpm(ESOuhbdse) spcetrovaetiy onrfegeasenbanced lateei n

ri stoylati on sfat or. protein.con i | state. |l.n so enbodi nent s,
ot nor ot 1S R RleR et SR SRR AT ek BicBemi S0 o Eoog "on
enzyme-| i nked i GQITGIS SiRtYs spEddory, akrosBhdrid pheydid shotoadniAfion

T $ ) .
chromat ography, |iquid chronat ography, size exclusion chronatography, high
per f or mance | i quhas metmmw@AB%lgMSEﬁmu@y trang Epsm @M oIRatgicHp AL MPas s

spectronetry,. t r r . REL ] i St
desorption/igki?@?ﬁ%%gﬁﬁﬁgg%?ﬁ%¥@gﬁ%&%ﬁﬂﬁﬁ$@#%£§ﬁ%%§é%gﬁggﬁiﬁgetry,
el ectrospray i ontsaiico (MAESL-FTER pmageictran®iy; yecorluiyfiac @as npcacty aser
deorption/ionization-tipe of flight (SELDI-TOF) nmass .spectronetry,

quadrypo!e-t!ne(§Hﬂ$hWﬁﬁgﬂﬂﬁﬁ@€¢¥oﬁﬁ§§S%%@%?P@ BV%I%ﬁWHgbﬂ@Fm@npressure
gggtc of oni zat| ?E{F\%?e?ceﬁ%ﬁ%iﬁﬂ%}iﬁi&atfdﬁ%%ronﬁgﬁd Blith FARIEATGN Mass
(CISH), immunohistochemistry (IHC), microarray, comparative genomic
20  hybridization, karyotyping, multiplex ligation-dependent probe amplification
(MLPA), Quantitative Multiplex PCR of Short Fluorescent Fragments (QMPSF),
microscopy, methylation specific PCR (MSP) assay, Hpall tiny fragment
Enrichment by Ligation-mediated PCR (HELP) assay, radioactive acetate labeling
assays, colorimetric DNA acetylation assay, chromatin immunoprecipitation
25  combined with microarray (ChIP-on-chip) assay, restriction landmark genomic
scanning, Methylated DNA immunoprecipitation (MeDIP), molecular break light
assay for DNA adenine methyltransferase activity, chromatographic separation,
methylation-sensitive restriction enzyme analysis, bisulfite-driven conversion of

non-methylated cytosine to uracil, methyl-binding PCR analysis, or a combination

30  thereof

[0082] Asused herein, the term "sequencing” is used in a broad sense and refers

to any technique known in the art that allows the order of at least some consecutive
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10matri x-assi sted | aser desorption/ionization-Fourier transformion
cyclotron resonance (MALDI - FT-1CR) mass spectronetry, secondary ion mass
spect r omewoRo(281d85, radi oi nmunoassays, mn croscopy, m cirofiuseailo4hg p- based
assays, surface plasnon resonance, sequencing, Wstern blotting assay, or a
conbi nati on thereof. [0085] In sonme enbodi nents of the invention, a lipid
profile can be determ ned 15 by chromat ography, |iquid chromatography, size
excl usi on chromat ogr.aphy, high performance |iquid_chromat ogr.aphy (HPLC),
gas chromat ogr adW;‘}l,%Ot%§é %E@gp?—fg?r{?tw{ewta ﬁ&?ﬁ%ﬁﬁ@@&&@ﬁf%ﬁb@@? , matrix
assisted | aser dpskipt 40 RAGEAL &x@sibh E@d&bft off d veatat infMALHRbmJI6F) nass
spectronetry, electrospray ionization (ESI) mass spectronetry,

sur f ace- enhancedcqug8&Rg Bt e e ody disetiseRuenors, fandem slfotgunisefienciisEL DI - TOF)
mass spectronetr | e- 1] f. f110ht T ) metry,

at nospheric pr es%‘iﬁ%egﬂgj%%’%%gﬁ?@éu lﬁé?lﬁ%lé’s“}g%e egl %%%%?@%ﬁg&lgﬁ@é QyFouri er
transform nmass dpeddizaiortpyyosédudddmg, captlary tecasshosk R el ds@iophoresis,
desorption/ionizatjon-Fourier transform.iagn cyclotron resonance

(MALDI - FT- | CR) ri¥Blsx sqsaencigneveleyequareingntinglsrbise AXtpmiios sepeedingopdidr y 25( S V),

radi oi munoassay, LCrof | ui di ¢ = : : i
fluorescence, d tgsi:e'?lé %‘ﬁﬁ){ﬂg‘ﬂg%g%hrmgg@gﬁé@?&g%wggﬁgﬁg%lﬁ ?tglfr? t her eof .
Furt her met hods stqrnangkyaisiog PCRpsequancing enteversible dge elmigatoapaizedrpd e ar e
known in the art (See, e.g., Kan% et al. élQQ;}q Bi ochi m Bi ophys. Ada.
1128: 267; eyl anfqucafiig pearterggayucyqing, guonydleaye sequepcingsaqyepepe B ~ a1 . (1999)

Anal . Biochery 3f4idtBsnotabal 8ucARd, sinkid loculRk Qftiendit ie&ué‘h@fﬁgaby—SCi . USA
98:4050; Schiller et al. (2004) Prog. Lipid Res. 43:499). One exenplary
met hod of |ipid ssinth¢syssicsl-tirge fequapging, aesterskitgyimawtor regpergingi whogircal sanpl e

(e.g. using chlaoroform hanol. (2, ol [vo % cont ai ni.n % but yl at ed
hydr oxyt ol uene (S%?Cl%qg 5 ﬁ%lgé’%&kﬁ?gﬁﬂoﬁré gytzgr SF%‘FP@}“%(?&&H??@ hyl esters
(e.g., using 14%@kacineMRPET sd8@Q9RAL thass §Retrébtdit dnldY chMBinkt@nttyer@gi d net hyl
esters (e.g., by HPLC, TLC, by gas chromatography-mass spectroscopy using

commerci al I'y avanbept enkpdinests saianege eppyiseymghtectmedhrseqycasins pioduct and/ or
conbi nation gas it %ﬁrﬁ}s&%&l&’*}é%ﬁ%ﬁ 12 BRGLT RARLGS §%A?f$1[{1%}(4@§’g%mss IS
§ (6] v%rlo Eiyze atty acl ds

determ ned by conparing areds us ana to that of a
fi xed concent r atSeqienodr, innA BIrARASMSt HOAX00.31)@A8&], 3780, 90 A OxirYosttivent s of t he

i nvention, a carbohydrate n_be determ ned by chromatography,

fil
liquid chromat oMEBHES, aryﬁ%ﬁﬁ%@/{@?ﬁ%ﬁ N ABHY B Byt eipisg Bigsyisper f or mance
l'iquid chromat oggsnRw §HRLu ﬁ%ﬁsAc}ﬁbFléad;%@E)g%ﬁ)?Q&néﬁ%ﬁﬁ&%&b@@%&ﬁy’ ]'Eandem

mass spectronetry, matrix assiste esorptio Ization=tinme o
flight (MALDI - TORpcheetgplishohrgnetamyass seanimees.pnayrtiio ambalimans, ( ESI ) mass
spectrometry, surface-enhanced | Iagser e(}rgti on/ioni zation-ti.me of flight
( SELDI - TOF) %pas SCQSRARG SIS ey g&ﬁggm B Certain embodiments, sequencing

comprises a high throughput sequencing technique, for example but not limited to,

massively parallel signature sequencing (MPSS).

[0083] In further embodiments of the invention, a protein profile can be a protein

expression profile, a protein activation profile, or a combination thereof. In some
25  embodiments, a protein activation profile can comprise determining a

phosphorylation state, an ubiquitination state, a myristoylation state, or a

conformational state of the protein.

[0084] A protein profile can be detected by any methods known in the art for
detecting protein expression levels, protein phosphorylation state, protein
30  ubiquitination state, protein myristoylation state, or protein conformational state.

In some embodiments, a protein profile can be determined by an
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15time of flight (Q TOF) mass spectronetry, atnospheric pressure

phot oi oni zati on nass spectronetry (APPI-MS), Fourier transform nmass
spect r omrewoRo(dIMBS, natri x-assi sted | aser desorption/i eqraskeion4iéotir i er
transformion cyclotron resonance (MALDI-FT-1CR) mass spectronetry,
secondary ion mass spectronetry (SIMS), radi oi munoassays, mcrofluidic
chi p-based assay, detection of 20fluorescence, detection of

chem | um nescence,

t th 0087 di t f
e et oe e Bl Sph R T Bty B 2R Do iR ey bRy ST SR Gey ©

l'i qui d chronat ogta RBHdIRIEE clf¥BhtISh Hdhﬁmmga@ﬂy,smlalegdmswfor mance
l'i quid chromat ography (HPLC), gas c F onat o%raphy nmass spectronetry, tandem

mass spectronet ro}aromﬁngrqpky,é@m@tf@r@az@ liggigrc @é@tﬂgwphbﬁﬂl’ iggation-time of
flight (MALDI- T%% acesggagﬁgglgaté%s%n&to%t %n%%r%rn?aﬁ %é‘[rom% Zn?ah{u? a%mgt% I ) Mass

spectronmetry, sur Faser eorp |on i6hl 28 i ght
(SELDI - TOF) mas Sasspésbépiaivhiyatioguiatrofl fzhedMAlbI- DtDF)frhasgkﬁectfd&eT@:) mass
spectronetry, atnospheric pressure photoionizati on nass spectronet ry
(APPI - VB) , Four i ez domasaipheisd) ragye septenmnttyysufpeespancablasst r i x- assi st ed

I d t E
(VAL - FT- 1 GR) e e T B B v

radi oi nmunoassaysnye Gﬁfbgtmf(Q&mQﬁ)massprpctmm aasﬁpljericqieasﬂm&p}mmmmzanon

fl uorescence, detection of i1l um_nescence, or a caonbinati t her eof .
0088]  As used HERGI b Ry AT RRUST ERGR: St G wrarakty Bt os det ect ed
by the met hogg %atﬁﬁhs%mieﬂYa%&tde%tféﬁﬁorﬁz%fl@l{ Féilicthdnt BFRn EOLoCOPY Nunbers,
different DNA, 5 RNA, protein, lipid, or carbohydrate expression |evels,

di fferent DNA notdopinge (MALBL- ET4ER) s Sl@cwmetwcmelammmmtr@m@@ and
di fferent protei(g dification states. The dif A %lfr 21 e%egj |fference
greater than 1 f - A OO S RIS DY ‘%“ﬁ%" HAF PN *’is%ay%s‘ir H5-f ol d,
1.1-fold, 1.2- fqjlzﬂmoﬂr&oﬂaﬁ&&se&&er@m}gOWQSterﬂ-bﬁttfnglasi;ay 2r & &dsbinafio® thefcof. d,
3-fold, 4fo|d 5-fold, 6-fol ol d, 8-fol 9-fold, or 10-fold

di fference In 10sonme enbodi nents, the difference is_any fold difference
bet ween 1-10, 2-19885] 5Inpmepmbodimesss ofithe myentip|adipid [rofigofn bs dgisraiped

principle of as s[g,yc Hg%g}gqlqﬁmE}‘ﬁ%ﬁﬁto%ﬁ]ﬁﬂé?’Qe?%&éﬁgﬁéﬂﬁggagggrﬁg}eﬂ % orDNA

reaction mxturet ntarn t ,
RNA, protein, qie;fpmp:hcai&lmd:@rdmlfqgchphy €HPLG) piad chrombtagrepliyt massand t he | i ke)

and a spectrometry, tandem mass spectrometry, matrix assisted laser

desorption/ionization-time of flight (MALDI-TOF) mass spectrometry,
electrospray ionization (ESI) mass spectrometry, surface-enhanced laser

20  deorption/ionization-time of flight (SELDI-TOF) mass spectrometry, quadrupole-
time of flight (Q-TOF) mass spectrometry, atmospheric pressure photoionization
mass spectrometry (APPI-MS), Fourier transform mass spectrometry (FTMS),
matrix-assisted laser desorption/ionization-Fourier transform-ion cyclotron
resonance (MALDI-FT-ICR) mass spectrometry, secondary ion mass spectrometry

25  (SIMS), radioimmunoassays, microfluidic chip-based assay, detection of
fluorescence, detection of chemiluminescence, or a combination thereof. Further
methods for analyzing lipid content in a biological sample are known in the art
(See, e.g., Kang et al. (1992) Biochim. Biophys. Acta. 1128:267; Weylandt et al.
(1996) Lipids 31 :977; J. Schiller et al. (1999) Anal. Biochem. 267:46; Kang et

30 al. (2001) Proc. Natl. Acad. Sci. USA 98:4050; Schiller et al. (2004) Prog.
Lipid Res. 43:499). One exemplary method of lipid analysis is to extract lipids

from a biological sample (e.g. using chloroform-methanol (2:1, vol/vol)
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15probe under appropriate conditions and for a tinme sufficient to allow the
mar ker and probe to interact and bind, thus formng a conplex that can be
renoved awo/2or2/ideneécted in the reaction m xture. These @&sTaR01aANSIDE
conducted in a variety of ways. [0090] For exanple, one nethod to conduct
such an assay woul d i nvol ve 20anchoring the marker or probe onto a solid
phase support, also referred to as a substrate and detecting target

mar ker / pr obe conpl exes r he s ase at.th nd of the
fonct on. I ondobgao TSty tra P S Eadhid e Bl ot
which is to be aaHARImRY] cRES FEHGRINANAYBFICAARR0L kalch®Rn®fuaiBfikRy . can be
anchored onto a carrier or solid | phase sugport I n anot her enbodi nent, the

25 reverse sit udblitoid sethd sefpmpleg., bﬂiﬂﬁﬂig Ct biegap elypmategptyemashichor ed to a

cnanchor ed conpoRSeuges s it S sBR Rl P HE KT 227 T <P

met hods for anch@édtiomeRBSaM/ o oribngioh gastohroalaﬁigfdpﬂ/nﬁm&:trofBBESE Fmﬁgzl ude,
wi thout limtation, marker aqr probe nol ecul es which 30are inmobilized
t hrough conj ugat%Ctslrmw 18151Pt61tni11ﬁeda{%{c90§1?‘|‘=@|3taée@$ @ﬁww@@eﬁﬂﬁﬂ &tﬁyﬁyudwé@tassay

conponent s can a@&gﬁg&ggng(ﬁquhgﬁﬂ N hydr oxy-succi ni m de) using
techni ques known in t ? iotinylation kit, Pierce Chemcals,

Rockford, IL), and immbilized in the wells of streptavidin-coated 96 wel |
pl at es (Pi erce (Iﬂ%ﬁﬂ céis)omelembo@mtemis of tberrinmditinmmtcsrboh}tdatespmﬁlacasbewi th

i mmobi |i zed ass%¥ cqﬁgggﬁngg an g @r ﬁ’ advanfe and stored.
[0092] Qther sui cleppae BPLOH Lo E q¢ g?ﬁ OFt &t such assays
include any ppt %t@iatc%%ﬁ%ﬁ%h%rf&hﬁﬂéeﬂﬁluidféﬁroﬁiaﬁ)‘gfapw (HPRlcgcdb e to which the

mar ker or probe bel ongs known supports or carriers include, but are
not limted to, djramseostapby. y@swéﬁ@meﬁyIt@mlempl@ﬁlswﬁ@wme@menatmamted

pot yet hyl ene. daKLE AoV ARA R 8L b BB, FOR e bbbl 0ses.

pol yacryl am des, nduct assays

with the above rmaatw«prv@dorﬁmmo@zsm)aﬁass §pRetroniiry] surfaddtdnhaeed e@ponent i s added
to the solid phase upon which the second conponent is anchored. After the

reaction is conﬁk@@@mﬂﬁﬁ@ﬁﬁﬁﬂ@%éﬁﬂé@ﬁﬁ%%@%ﬂgﬁﬁﬁ9$E@mﬂéﬁﬁ%éﬁW@QmQe' by

e L T R R R L S

anchored to the sk sgctphnasg (ARPI-MS), ﬁwmwhnsmmmnpmtm(FMS)mt hods
outlined herein. [0094 certaln enbodi nents, the probe, when
it is the unancHB“{t%’Ha%g?gi}s ShBHsAton b B B BYEREpur pose of
detection and readaiice AMALBRFT-ICR) mass spectrometry, secondary ion mass spectrometry

(SIMS), radioimmunoassays, microfluidic chip-based assay, detection of

20 fluorescence, detection of chemiluminescence, or a combination thereof.

[0087] Insome embodiments of the invention, a metabolite profile can be
determind by chromatography, liquid chromatography, size exclusion
chromatography, high performance liquid chromatography (HPLC), gas
chromatography, mass spectrometry, tandem mass spectrometry, matrix assisted

25  laser desorption/ionization-time of flight (MALDI-TOF) mass spectrometry,
electrospray ionization (ESI) mass spectrometry, surface-enhanced laser
deorption/ionization-time of flight (SELDI-TOF) mass spectrometry, quadrupole-
time of flight (Q-TOF) mass spectrometry, atmospheric pressure photoionization
mass spectrometry (APPI-MS), Fourier transform mass spectrometry (FTMS),

30  matrix-assisted laser desorption/ionization-Fourier transform-ion cyclotron

resonance (MALDI-FT-ICR) mass spectrometry, secondary ion mass spectrometry
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20assay, either directly or indirectly, with detectable |abels discussed
herein and which are well-known to one skilled in the art. [0095] It is

al so posswbl2e1m2mtsrect |y detect marker/ probe conpl ex fecmatszan/owdouhout
further manipul ation or |abeling of either conponent (nmarker or probe), for
exanple by utilizing the technique of fluorescence energy transfer (see,
for 25exanple, U S. Patent Nos. 5,631,169 and 4, 868, 103). A fluorophore

| abel on the fir

nol ec i ect ed suc hat pon excitation
wth inci dont |G NSoROARPRRRaRe RalrBiE RS 8Bl o Dot cscent
energy will _be ahpRkhkach, Btedioh bUMEAREENEschRES) 2 0fmFnaRE eRebof. accept or’
nol ecul e, which in turnis able to fluoresce due to t he absor bed energy.

Alternately, the 'donor rotein nol ecul e may ?/ 3Qutilize the natural
f1 uor escent ener[QS'/ssJ)fAStqsiﬁﬁlefﬁﬁhdhe rdéfiﬁrwesbet\ﬁ%élf&ree poglpdesstedbp e e t

different wavel &1#&@ oPtfh \Ql?tﬁon c'%ﬁ'?et?eétt&&ﬁfpl%ﬁge Bfﬁﬁr%e;rsf [RkRGHHRAl abel may

be differenti at e rom th onor e efficiency of ener gy
transfer bet vﬁeerRNAn,Q)rbtalbellpﬂ;d oscarehadred ck@estioe ledels,tdﬁ‘fﬂtm Eelmamahylﬁtg)nt he
nol ecul es, spati aIEE§ (ﬁl ationshi ps_bet ween thﬁfrml ecul es n pe assessed. In

a situation in WaShIEHEHNA Hyas8ie sist g Flﬁ’étﬂli%%&? GatloNIRICA| yor escent
em ssion of the Tlé‘ﬁﬁ?e?én@é%nrﬁgla%ﬁ‘f&&mé gr@ﬁérmda 1108, %?%?x% eﬁﬁseaahlgmp%mm mal .

An FET bi nding event can be conveni ently neasured ugh st andard
fluoronetric detcéffd:rbrmn isrela¥fsfolde [ 11-fidd olr faldy [t3Heldat.8-1¢lé. 1@ foldy2ifold, 25-

2 probe to 10 r dongiad AT R SR bERE ol FARu TR Ruferetedoat g

ei t her assay1oc0nél@@e@ﬁibocﬁrﬂmbqqeq&ffdm&@era}ly R¥d dtrblehceibB@edn 1660w 99y, such as
real -time Bionolecular Interaction Analysis (BIA) (see, e.g., §olander, S

and Urbani czky, 16;201990;108dlls. Chem 63: 2338 2345 and Szabo et al, 1995,
Curr. Opin. Struct. Biol. 5:699 705). As used herein, "BIA" or "surface

 asron”" esonancu = A SEIRLARYLoh, IPTRUAKAG, Y ORRSRLLKG L oract Tons
Changes in the raspleat rehdiidn ixtalicnigit Sidy E@en e pdikeadeigy @ne or more of DNA,
RNA, protein, polypeptide, carbohydrate, lipid, metabolite, and the like) and a
15  probe under appropriate conditions and for a time sufficient to allow the marker
and probe to interact and bind, thus forming a complex that can be removed and/or

detected in the reaction mixture. These assays can be conducted in a variety of

ways.

[0090] For example, one method to conduct such an assay would involve

20  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
from 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

25 reverse situation is possible, in which the probe can be anchored to a solid phase
and a sample from a subject can be allowed to react as an unanchored component

of the assay.

[0091] There are many established methods for anchoring assay components to a
solid phase. These include, without limitation, marker or probe molecules which

30  are immobilized through conjugation of biotin and streptavidin. Such biotinylated
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of a binding event) result in alterations of the refractive index of |ight
near the surface (the optical phenonenon of surface plasnon resonance
(SPR)), rweubtzmgr2sn a detectabl e signal which can be uget/mmsoian4iongli cati on
of real-tinme reactions 20between bi ol ogi cal nol ecul es. [0097]

Al ternatively, in another enbodi nent, anal ogous di agnostic and prognostic
assays can be conducted with marker and probe as solutes in a |iquid phase.
In such an assay, the conpl exed mark and pr re separated from

incompl exed condSHEATESBIR R e rad bR SRR ESERRIHES. el udi ng
25but not I'i m t adinb@chlipick @AM halle HEBE! bbtgAdtio0 Rit, GHELORIAGIaphY,

el ectrophoresi s and i mmunoprecipitation. In differential centrifugation,

mar ker / probe confpickives lpagpdpamebibzadar dig wetlbeh strariongnesed Weedhplaenponent s
through a serie ntri | . dj f.f.er . Jrentation
equi libria of Cgﬁ%&g§§€5%§ig@%8ﬁﬁ§ﬁ@?ﬂ“@#ﬁ%%@éﬁ'%gv%ﬁyﬁgﬁﬁhﬁéﬁg?vies (see,

for exanpl e, R vampaitsVhinbitefalkddBadviicenadstGOB ochem Sci . 18:284).
St andard chr omat ogr aphi ¢ techni ques may al so be utilized to separate

conpl exed nol ecul es from unconpl exed ones. For exanple, gel fjltration
chr omat ogr aphy 88 a8 pitble Garaes 0L Pltie SHpars Tarucl g gﬁiuﬂ%ny

utilization of fuaRREARNL oGSl nd hLGRRLARI &Sl e RafOldfRLor Tl . f or

exanple, the relative arger conplex nay be separated fromthe relatively
snmal | er unconpl éxkdge oMgbimennsuppSitnii carrleys, indlinke, u hretbtvghiyeddo, fzfasy, ent  char ge

properties of 5 the nmarker/probe c | ex as. c ared to the unc | exed
Bomponent sy BESGKBIGI T SA ROY PGS o Pk ORE G GBSt GHEBp! exed
conponents, fpr & awRifed ENuNGNpdRRryikinilids Zabbief afd mh@Rtgxchange

chromat ography resins. Such resins and chronmat ographic techni ques are well

known to one skilled in the art (see, e.g., Heegaard (1998) J. Mol.

Recogni t. 11:1410093hgén ¢rder troadect essan pyiththe aboehmerighesapprogeheitherol:  Sci .
Appl . 12:499). . Si arate

conpl exed assangl%nﬁgglgg&n 0@@?%?@3@%%@%%@3@%8%@‘%ggt,hg g‘?cgﬂ,o Ausubel et
al, ed., CurrentcoRipodcaci®hschbmed Vaftaahd r@ictiBh lcogyleteumbompMétedopddems, New
York, 1987 1999). In this technique, protein_or nucleic acid conplexes are
separ at ed based B Sir¢BovsH (Ghdpgeshipgrundse sepsfittons puch fragialy copplsadsnt ai n 15t he

bi ndi ng i nt efsactﬁo%(g@gig&eggi&iﬂﬁno%hﬁe&ﬂ@ﬂg@rs@ﬁdﬁhaper %ggaectfa%f denaturing gel

matrix material s an nditions i1nt sence of reducing agent are
typi cal | y pref erma&ker/pAppcapplexes encbamdlidc thosedid phast ban hpacdomplislad s say and
conponent s t hereof  w wel | E own to one skilled in the art. [0098] In

will he
certain exenpl ar‘&‘/‘m@ﬁrﬂgmeﬂ]@ﬂ%%‘fﬂ“’te “F8yel of nMRNA corresponding to

[0094] 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
20  assay, either directly or indirectly, with detectable labels discussed herein and

which are well-known to one skilled in the art,

[0095] 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

25 example, U.S. Patent Nos. 5,631,169 and 4,868,103). A fluorophore label on the
first, 'donor' molecule is selected such that, upon 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

30 utilize the natural fluorescent energy of tryptophan residues. Labels are chosen
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20 the marker can be determned either by in situ and/or by in vitro
formats in a biological sanple using nethods known in the art. Mny

expr essi omodet2meizen net hods use isol ated RNA. For in viPCTwsSowt oesdss any
RNA i sol ati on techni que that does not sel ect against the isolation of nMRNA
can be utilized for the purification of RNA fromblood cells (see, e.qg.,
Ausubel et al, ed., Current 25Protocols in Ml ecular Biology, John Wley &
Sons, New York 7 .. Addi tional.l | ar nunbers, of cell s, and/ or
sanpi escan r eadigmia e SRCLLALR gt s RS LR SRRET ikt 95! Bbse o
skil'l in the artpe dsfetgdhtiaied frb@rha¥RaPYEnor lsmc&hegfﬁ@'reﬁ@faﬂe% irfefeat i on
process of Chontzynski (1989, U.S. Patent No. 4,843, 155). [0099]

| sol at ed mRNA cdrittren thedabels i mlptsd fothy distaeng senaratipg thic ot ienppaisls ay s t hat

30i ncl ude, b Ut. a}%ﬁti&gl{li 4Be%éeﬁqletrgdlec%’sjanl%rerAss%seMlta@ ra%o@&%' NAES:

pol ymer ase chai n reac Pon anal yses and probe arrays. tnocertarn exenpl ary

enbodi nent s, s diiagpastirebdaeédnakt heleculddehelfii@aténd emvdiondiiie hevgbs | nvol ves
contacting the isolated mRNA with a nucleic acid nolecule (probe) that can

hybri di ze to thenoieank lehstindlspsty showdd bpapaximdi Ay FEdthandinggvents@ bsucl ei ¢ aci d

probe can be, f - ff‘%ﬁ’“ I f, such
as an ol i gonucl Ceb(r()){l\?eé%mg}% I%?aqts g{i ?éiuéh%mf& , %%Jde?eg@%%ia@@g&l’ﬂ@gog&

nucl eoti des i n liedgtaht (agdussngfof fivorimnter)t 0 speci fically hybridi ze under
stringent conditions to an nRNA or genom ¢ DNA encoding a narker of the

present inventi er suitable bes .far u i.n.the di agnostic assays
bt “the. i nventi otk dceeltrutbonEel ASRyembur s 18 5T BROTRNA w th e
probe indi cafes bhiahizé NBarkBr e be hddodpIRatd Wihdublab@in &t@%@%ﬁ%@@oneﬁplolool I'n
one format, the nmRNA is inmobilized on a solid surface and contacted with a

probe, for exanpgbebbyr markat) higuttigag p seshzples snelNa rashtiag Biglessler gel and
transferring th r%?l\ﬁf to a. n S Ai | ul ose.
In an alternati Slgt 61 e ‘%Wtsﬁzﬁ I&Sg eg’(es%"aséérlgl{q%lr’?ﬁb%ilq [?ILZ@QCZ%H’ (2 légll?%gh'surface

and the nRNA is @@ent #6283k 2945 nd Srab@stahe§w) Culr 0Op@x 8tdteBiol.N5:é@99gene chi p
array. A skilled artisan 15 can readily adapt known nRNA det ection nethods
for use in detecthgtused hessjin|"BhY ma@rﬁ@a@ar%wapﬁe IngieRBplognfort he

present invepi : : rnati . for.1: rmini ng the |evel
of nRNA cor rgip%ﬂlét?%lg%%‘}" gﬁ?ré@ rgcﬁlogﬁltr%agtlfg?’te@{e?ﬂp lﬁggﬁnﬁgﬁq@n a sanple
i nvol ves t he pr dotesstant (apidiacacacihdngemil thd medaki thabinding syrfaby(ildlcaR@R (t he

experinmental enbadi ment set forth in 20U. S Patent. Nos. .4 683,195 and
4,683, 202) s I@é?‘?%%ie“’é‘f) reul in %ﬁf@))%ﬁ?ﬁ.e rﬁfgaavvefadwéjlg e e chain

reaction (Bar an)@urf&c%?t%le oﬁfcgﬁhellﬂﬁﬁelnon gﬁﬁ%@c&?ﬁ%n&o%na ; l(@ ), resiffinf iSUSt ai ned

sequence replication (Guatelli et al., roc. Na cad. ScCi. USA

87:1874), tr ansaordeteciablaaigna mbichfcarche usedhassm sidagatigrkofoeal @meaigacti¢nd 989) Pr oc.
Natl. Acad. Sci. USA 86: 1173 Beta Replicase (Lizardi et al. 25(1988)
5& é%%eﬁ%?{ob%r“i f%‘%cg}keﬁ

Bi o/ Technol o rcle replication (U S. Patent No.

[0097] 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
uncomplexed components by any of a number of standard techniques, including
25  but not limited to: differential centrifugation, chromatography, electrophoresis and
immunoprecipitation. In differential centrifugation, marker/probe complexes may
be separated from uncomplexed assay components through a series of centrifugal
steps, due to the different sedimentation equilibria of complexes based on their
different sizes and densities (see, for example, Rivas and Minton (1993) Trends
30  Biochem. Sci. 18:284). Standard chromatographic techniques may also be

utilized to separate complexed molecules from uncomplexed ones. For example,
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5,854,033) or any other nucleic acid anplification nethod, followed by the
detection of the anplified nol ecul es using techniques well known to those
of skill wo2wtmiars. These detection schenmes are especi aCiryusasiefdousor$ or t he
detection of nucleic acid nolecules if such nolecules are present in very

| ow nunbers. As used 30herein, anplification prinmers are defined as being a
pair of nucleic acid nolecules that can anneal to 5 or 3" regions of a

gene (plus and m st rands pecti vel r VI e-versa)..and contain a
Short region in Seilalen ArmalpeHERR cpaaics moloryies ot Op EHaRL PR 0 m about
10 to 30 nucl eotyjtitiesioh bf dnepgioPrias sl filltamikn Rsih @PA &H‘urﬁl’f RhAPRHExaRPlel 0 200

nucl eotides in I ength. Under appropriate conditions and with appropriate

reagents, such phe ielstiselylarger eompex ragypicisenagsdadi fenm G r@éﬁtlﬁdﬁls@ﬂllﬁfam d 5mol ecul e

conprising t he n For in
situ net hods, |ﬂ%@¥@@%§g§% (%§§QQ§mﬂ%§zﬁSQ§B¥%§nﬁﬁ%%# &%ﬁgg%e g., a
bodi Iy fluid X e.te maméfocheeembiey )s qonipared totheledcomple. coinpor&ms lmag®t hods, a
cell or tissue sanple |sﬁ§re ared/processed usi ng known hlstologlcal

methods. The sarfsPlitidiodiisentigtpisicrmplediren uacompliyet ompeyeice B FYAMPly) ass
slide, and then &%ﬂé@g gtg]z;%;mfm- clpa'h%atI(%/ngﬁ%gréiﬁnglr(ég%p%&h%&mtsgnm t hat

encodes t he marker an alter det erm nati ons based
on t he absol ut e chrpraggsipbic tdchniglies afe vdhieknown toeme sldidden [herwt(see,nsg.,nay be based

normal i 26d by canseeet] o vRe ebeEreap: Al ISsins BTN R mr ker by

conparing itf exareasb@n bt BidhQ. %5@&@??5@‘4@9‘) Qe] BlcARPRorésiahay a0t a
mar ker, e.g., a housekeeping gene th is constitutively expressed.

Sui t abl e genes famplayed twekpazaie cqmplexnémdecomuwtsé@mm@og@rc@mp@mh as the
actin gene, or epithel on al | ows

: h I
t he conparison éﬁwt%% é%%nggﬂﬁﬂ ﬁﬁGSFb gﬁﬂﬁ%wpéﬁpgégﬁBgZJ@ﬁl l%he source

to a patient sanpkens NOWYaRQlyBar19sDUIERis t&hique, bRdteEPoAMaEIgicacia2n phagocytic
bl ood 20cell froman individual to a =2n phagocytic blood cell fromthe

i ndi vi dual . [ 0109pleresarescpartfedibarechan s of Phagge foy exmiplen [n erdgirte maingpitpr
pol ypepti de for rtﬁél?ﬁ&]gé fﬂ%racﬂgtﬁdﬁ%hﬁéreleféo (ﬂg{eﬁgér%gess n _ﬁ&ﬁ&ﬁh?g%mom ments,

an agent for ‘detec cari be an an ody capabl e
of binding to thﬂmn@hm@ﬂﬂﬁm@epmﬁmﬁbnﬁ&eﬂﬁmﬁﬂbfﬁmmbmgMgaha&tg@&ﬂgtabIe | abel .
As used herein, the term 25"| abeled,”™ wth regard to_a probe or antibody,
is intended to EREEFRIaLPPEPFEE LONIKIGRY torils R3Fticp basw&ﬁécwpoamw @@fa o by

coupling (i.e.. \iysieRkh bkl NGkad figbgct abl e

[0098] In certain exemplary embodiments, the level of mRNA corresponding to

20  the marker can be determined either by in situ and/or by in vitro formats in a
biological sample using methods known in the art. Many expression 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

25  Protocols in Molecular Biology, John Wiley & Sons, New York 1987 1999).
Additionally, large numbers of cells and/or samples can readily be processed using
techniques well known to those of skill in the art, such as, for example, the single-

step RNA isolation process of Chomczynski (1989, U.S. Patent No. 4,843,155).

[0099] Isolated mRNA can be used in hybridization or amplification assays that
30  include, but are not limited to, Southern or Northern analyses, polymerase chain

reaction analyses and probe arrays. In certain exemplary embodiments, a
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substance to the probe or antibody, as well as indirect |abeling of the
probe or antibody by reactivity with another reagent that is directly

| abel ed. w¥wanmEs726f i ndirect |abeling include detecti orCofUS201p0UT0RS Y
anti body using a fluorescently 30 | abel ed secondary anti body and

end-| abeling of a DNA probe with biotin such that it can be detected with
fluorescently | abel ed streptavidin. Antibodies can be polyclonal or

nonocl onal . An iptact. anti bad a fra t.hereof (e.qg., .Fab or
F(ab')2) can be asggﬁq.ncW%@Hgor¥lzfr%ﬁ10naor@ﬁ%_}e¥§§ IHB?elV%Mg)WB%‘&% they agnents, can
be used in nmet hqggatsdGRNASYIMESHBIIR abldPhotechle (hrobd) At tad B BSRRNE et €Chni ques
to detect the expressed proteins. In such uses, it is generally preferable

to immbilize einR¥fA cagpdedanthe bndeing dyiectrde The nusieicackbitpl couppdert . Sui t abl e
solid phase S“pp&g;ﬁg@%;’gfu@.ﬁwﬁfhﬁpmﬁ8@%@%@@@&@?&%&%&an%ﬁg&%klﬁ?} Eoﬂtnd' ng an

antigen or an ant or-carrrers-inc e gl ass,

pol ystyrene, Yollyptnpy)3ons), 10HLRyRsIHD andeotideXh leapth anyubiiciendty| ases, natura
and nodified cellul goses, polyacryl am des, gabbros, magnetite and the |ike.
10[ 0105] A vari epseifplly bwhvétzgued&hst%geéhsﬁp@g@& ¢ & BBNSrHieHOWhRNRer a sanpl e

contains a protep,d thi«Q%@%h%Bregegg%lV%ioﬂnb{hgp %ablé%ﬁ%ﬂ&%'f&%s@fn fdich formats

i nclude, but are not Timte , etitive and non-conpetitive

i mrunoassay, enzjapgrostimaisapad dayinvehfloh)are deadibod hareinoHglwalza(ib &K)ap ant i gen
capture assays, two-antibody sandwi ch assays,.Western bl ot analysis, enzyne
T hked 16, rmmodb S B bt et Ry ARGRYRE AR iEh Bpong uBRoid et i ¢
assay, a chem |l um nescent assay, a fluorescent assay, and the |like

| munoassaysy( i Ne106¢li MbodcFskinft, MIHINOASSigMPbAREH GNZWNE surfabddiRohEINOassays,
are useful in the nmethods of the present invention. A skilled artisan can

readi |y adapt ke pelst Bir exaanpld houyniviethetselpen M heus daiosagseardn
e NG et ok R 8 rorA0oRT et febh S duety 8. Mda oot ®)

express a marker present 1 nv Ion. inthe art
wi || know many ailtb@ativedbiabkie peebelsh & smhoilized ok BgidanitideadythemRraNK i gen, and
wi |l be able to adapt such support for use with the present invention. For

exanpl e, prot ei ris fEEIcEd s@hthegrobet).Ifer cxampje, in paefieichipryray. oA sellsdsrtigeh as
ib'm‘iggi |C|e|Z '63) 15 8NP Fealit bt ko WPIURA Jet RIS Fifiet S & WSERHTRRARL SR 18RO
mRNA encoded by the markers of the present invention.
[0101] An alternative method for determining the level of mRNA corresponding
to a marker of the present invention in a sample involves the process of nucleic
acid amplification, e.g., by RT-PCR (the experimental embodiment set forth in
20  U.S. Patent Nos. 4,683,195 and 4,683,202), COLD-PCR (Li et al. (2008) Nat.
Med. 14:579), ligase chain reaction (Barany, 1991, Proc. Natl. Acad. Sci. USA,
88:189), self sustained sequence replication (Guatelli et al., 1990, Proc. Natl.
Acad. Sci. USA 87:1874), transcriptional amplification system (Kwoh et al.
(1989) Proc. Natl. Acad. Sci. USA 86:1173), Q- Beta Replicase (Lizardi et al.
25 (1988) Bio/Technology 6:1197), rolling circle replication (U.S. Patent No.
5,854,033) or any other nucleic acid amplification method, followed by the
detection of the amplified molecules using techniques well known to those of skill
in the art. These detection schemes are especially useful for the detection of
nucleic acid molecules if such molecules are present in very low numbers. As used
30  herein, amplification primers are defined as being a pair of nucleic acid molecules

that can anneal to 5' or 3' regions of a gene (plus and minus strands, respectively,
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250nto0 a solid phase support such as nitrocellul ose. The support can then
be washed with suitable buffers followed by treatnent with the detectably
| abel ed awmoi2baiy272Fhe sol i d phase support can then be washaw2eiiohsoise
buffer a second tine to renove unbound anti body. The anmount of bound | abel
on the solid support can then be detected by conventional neans. 30[ 0107]
In certain exenplary enbodi nents, assays are provided for diagnosis,

prognosi s, assessing the risk of devel opi.ng a di sease, ,assgessi.ng the

B ooy of o tFEREEND s S D B Pegeat of Bvoat FEEFA on or a

di sease, and i dgfinctydrdBord a6AMPPLBY nGABRALEIN Kng@NBRY kAl kfien A6mt reating a
di sease. An exenplary nethod for these nethods involves obtaining a bodily

fluid sanpl e fr oy 5Dés00guppetiies aiengtho Mndetappigpidiecandidionsentl withd sanpl e

wi th a conpound ] C : ect i-ng . 0 re.of the

mar kers of the dﬁ@gﬁ@gggﬁg%gh | @%ﬁ?gé?éﬂ?kﬁéﬁ%ggnﬁﬁg{%%%ngﬁl (e.g., NMRNA
genom ¢ DNA) ,5 manedulguepipiides the ngleotipodeyapd flaRedby the giedr)) , marker lipid
(e.g., cholesterol), or marker netabolite (e.g., creatinine) such that the
presence of the rker. is detected in the biolagical sample. In one

enbodi ment, an df Ferrmalézf@etﬁ?c}e%gmﬁ%l#wgfzs ARRpEd ‘?beg‘éﬂ%}FﬁnEmﬁ)NB&S?@Pla | abel ed
10 nucleic acid 0 0 L.z} nar HRMWL R m ¢ DNA
The nucleic aciégg?gggﬁ%gﬁgggg”F%pygﬂgﬂ%ﬁgﬁgg&gﬁ@?-#@E%th nﬁ?ﬁggﬁgﬁcleic
acid or a porti onsiehengofs pBtpaed/psuessethiseighnobekistbogicalsecthiods.t e di agnosti c

f the i { ] i bed herein.. [0108].. ed herein,
Somaaund capabl Suapt it PTGl HreTpREt Rl oSl seF B on can
include, W t fiputywitl dprbit thAdsn hydAYizSVRSRIAN ERt Ededdes @Rk OVe synpt oms or

prognosi s, prevent progression of the disease or condition, pronote

regression of the disease or condition, or elimnate the di sease or
condi tion. [0109dP103h yeen alisranae todeakaetdetermnafionhasert ¢idhe grseolvicdes a net hod

Lor ) denti1ying ApeQRaUAryGARARKE RhoMiEhiR bRV G0 of AERNMIRA, O sease or
condition in a subjec conprising: a) determrning a first profile of one
or nore markers aapretdim lehicbe@abemakerc @rpledsionievels ara mripdiaed @t doadctdmp the2n

phagocytic cells fromthe subject before adm nistering the conpound to the
subj ect; det er maHPHYS SXPESHOMEVH 05 MRy CRMPRERdts cEesSoP 14 e one or nore

markers froms ROpilahi 28 géﬁe thzazﬁ RIAHARYL LS gﬁédsé%eééi@%&lgﬁlaﬁgbj ect before

adni ni stering the conpound to the subject;”identi ng-a Tirst
constitutively expressed. Suitable genes for normalization include housekeeping

genes such as the actin gene, or epithelial cell- specific genes. This normalization
allows the comparison of the expression level in a patient sample from one source
to a patient sample from another source, e.g., to compare a >2n phagocytic blood

20 cell from an individual to a =2n phagocytic blood cell from the individual.

[0104] In one embodiment of this invention, a protein or polypeptide
corresponding to a marker is detected. In certain embodiments, an agent for
detecting a protein or polypeptide can be an antibody capable of binding to the
polypeptide, such as an antibody with a detectable label. As used herein, the term

25  "labeled," with regard to a probe or antibody, is intended to encompass direct
labeling of the probe or antibody by coupling (i.e., physically linking) a detectable
substance to the probe or antibody, as well as indirect labeling of the probe or
antibody by reactivity with another reagent that is directly labeled. Examples of
indirect labeling include detection of a primary antibody using a fluorescently

30  labeled secondary antibody and end-labeling of a DNA probe with biotin such that

it can be detected with fluorescently labeled streptavidin. Antibodies can be
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25di fference between the first and second profiles of at |east one or nore
of said markers; b) determning a third profile of the one or nore nmarkers
from a popmpol2atzmer2ef >2n phagocytic cells fromthe subj ect/ustaiensione

adm ni stration of the conpound; determning a fourth profile of at |east
one of the one or nore markers froma popul ati on of =2n phagocytic cells
fromthe subject after the adm nistration 300of the conpound; identifying a
second di fference, between the third and fourth profiles of at | east one or
ror e of sai d rmdRLEEIET Rob ek it caftRirela Badhi BBl g i o

di fference and tigy9p&aanduddf s sshat, Who8ikd) of fBibddHeRimbhte daslbd fs8d ence

i ndi cates that the conmpound is cagabl e of aneliorati ngﬂ or treating said

di sease or condilfimshoysuehes Wentjreblots of mamotoflperesgenice spsbriguss toglsiseicthe thi s

i nvention provid or i fyin I e U of a

di sease or condie? rg?\Se&J@%&?Jnﬂs&?ﬂ ‘gs)ggéfé{ %érn Fnlglr%)?ﬁrgfegd%{eit%ﬁ%r 0 :% %&6 * anal ytes
from >2n phagocydntibodg @t pistefns 0ma dolRisp@et Shizabla@lis phade dipp@asecatiercondi ti on;
determ ning a second profile of analytes from =2n ph‘agoc%’it/i c cells fromthe
subj ect havi ng SB§haleany appert eapakle piindingpn antgsaor Py akgody. fWelkipnowat of

di fferences bet kLS ' er el first set of
differences is \ggg@f‘% iglgcagﬁbe}t}%h%lﬁ%d%@r?@? &%V%‘ ?{pél&&ép}éﬁ%@(ﬁ#e@){lﬁg second
profile; b) det ekriran mgom amilases, nptucd! kb demadfifi@nallyldes pblyamylz@nlephagocyti c
cells froma contf)ol sugl%le.ct n%t i‘tl}avi ng said di sease or condition;

determ ning a fcuPRIRS Brgustfcengdfiediks) vt es from =2n phagocytic cells fromthe
control subject not having said disease or condition; identifying a second

set of di ffer(ﬁng[epos etanwRe By bRt E4 RREpIYE tbRetBinihd W Rsher Mok N the
second set of 15differences is specific Po the third profile relative to

the fourth profidoptainapgroge)n thefdinds to/4 gigenombbadly. Heaneplesvdbyeh dgmaeci fic to the
first set of dif.fer r 1ve t . Q f diff ces, the
i dentified anal f[“gléa%gﬁe:uﬁﬁrge n(rgrlalr 1éerd§o,é:§ mé%ﬁ%g%ﬁs@g?g éertl%g%lnd? %nl%éSE%)y, And

optional Iy, the gxgfoichnfundiskesr(EROMadiomaminotkkayo(RAj, mitiden eaphird dskaypr of i | e of
analytes fromcells or tissues affected bi/ sai d di sease or condition from
20t he subj ect hawprtitody sandvich assaysolV caiemdiat pesdysisotieanaligda sixth profile

of analytes fg0 Lbadshant @@{@g}g\ }%@g%g%%ﬁja p&forﬁﬁ%%n%%a?e@se or condition

from the subject having sal 1on; | ying a third set
of differences htmiemnéshent hishyt, h flaordscsntatday, pndtheliks , Imnmab@kayst he third set

of differences is @ﬁfcif.ic to the fif%h profinlll?e relative to the sixth
profile; and e) Nuhtg rgipimynmgnopssaxsandenzy - linked wHangssas s welthitker s of c)

present in the tfi ponSRlor ik plisdr BVEMRRS A skilled artisan can readily adapt known

protein/antibody detection methods for use in determining whether cells (e.g.,

20 bodily fluid cells such as blood cells) express a marker of the present invention.

[0106] 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 polyacrylamide gel electrophoresis and immobilized
25  onto a solid phase support such as nitrocellulose. The support can then be washed
with suitable buffers followed by treatment with the detectably labeled antibody.
The solid phase support can then be washed with the buffer a second time to
remove unbound antibody. The amount of bound label on the solid support can

then be detected by conventional means.

30  [0107] In certain exemplary embodiments, assays are provided for diagnosis,

prognosis, assessing the risk of developing a disease, assessing the efficacy of a
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[0111] An exenplary nethod for detecting the presence or absence of an

anal yte (e.g., DNA, RNA, protein, polypeptide, carbohydrate, |lipid or the

| i ke) corwexpmmdereg to a marker of the invention in a bipelrasea@alosaspl e

i nvol ves obtaining a bodily fluid sanple (e.g., blood) froma test subject
and contacting the 30 bodily fluid sanple with a conpound or an agent
capabl e of detecting one or nore markers. Detection methods descri bed
herein can be used to det?ct ne or nore rmarkers i.n a bi.ho i.cal sanple in
Vitro as well astrned g TpriEtseon pred g of a oo dubiorBivES oct | on of
MRNA i ncl ude Nordoh@buhdRypabiedit Z@éliceABe dPgkatifs SHlikdasd) YA dxemplatyl @Aod fhbin Vi tro
techni ques for detection of a pol ypeptide corresponding to a marker of the

i nventi on i ncl udkeseneihads inyahke @btpmingndedibblénd s yagn ¢ [ept sgiaiggt and\\est er n

vent i se Mz s i ahice O | vestern
detoction of penoree o LA IR EORERAR S b bl R ore. i

vivo techni ques dettimdeineot inomw odthe mapi@lsyd eptdisd®e opconesipardi, mguled a mar ker of
the invention include introducing into a subject a | abeled anti bod

di rected agai nstUelk 2p8I(gHeBRNesnpBic XA pIEer E%@df‘a(ﬁ-_tgia%l_bigﬁpéwfb_eyl abel ed
with a radi oactiye. kRl dg}%}?&ﬁol@{t%ﬁ%‘?ﬁla%’éfjmlet%o@itté @.%.,bl’%at&iﬁe bj ect can
ard 1 magl es. Be mar

be detected by than techni g cause eac er'is also an
anal yt e, any netshddthaelscpresorm ofi e @iarket 6 ddettetin thdieolpgied eagde. dn oabsence of a

a5 B SRS Lo St L Lo, ShRet 0 e
I ncl ude any {pMyfaieicQbidiphbbBYhaBIB 8t BibriliRke &MY &a HIENA lof b&AmIBHKET $he Mut ati on

sites and sequences can be identifi'ed, for exanple, by databases or
repositories of mulels aridfpoabaaan snfor exagmple, Thdl-lpagtamar@emacivtecitioon Dat abase

(v, hgrml.cf.ac.ugt t he .Sipgl e. Nucl eot i.de Pol rphi. sm Dat abase (dbSNP,
www. ncbi . nl m ni #° @/ﬂbelr%)]f'eegﬁgrl%}{%‘? PrEG f?rﬁlée ]&%nqﬁ)%g%%ﬁ&gfwsaoﬁ hheritance in
20 Man (OM' M  wabhsintieh vz iherdinm ni h. goviom nm). [0113] The narker that
is useful in the nmethods of the invention can include any marker that is

known to be associated with a disease or condition. Markers that can be
used in this i nuBHII ois saad hewingmgoppoupdraptiae! ameliogigorisptingalieset eri zed

thi's i nBHY ke TBeina Pt o eri -
nave bee 251 fenty £ RITRSH eSSV REAT nPlyFRAR L S e EITIR € T1° some

enbodi nent s, t hheynpokeosprogies, secatprégasibn oftke diene: @ebelitieddprbmotn t he gr oup
consi sting of AKT2, BAKEJih E%R, ERBB2, ETS2,. F%, JUN, MAP2K1, MWP2, PDGFB,
RB1, SERPINB2, SREessioqRathedisense oronditiphs OLTHINRAIGER 8c25¢ OB r or e

mar kers conprise at | east one gene selected from
[0109] In yet another aspect, this invention provides a method for identifying a

compound capable of ameliorating or treating a disease or condition in a subject

20 comprising: a) determining a first profile of one or more markers of the disease or
condition from a population of >2n phagocytic cells from the subject before
administering the compound to the subject; determining a second profile of at least
one of the one or more markers from a population of =2n phagocytic cells from the
subject before administering the compound to the subject; identifying a first

25  difference between the first and second profiles of at least one or more of said
markers; b) determining a third profile of the one or more markers from a
population of >2n phagocytic cells from the subject after the administration of the
compound; determining a fourth profile of at least one of the one or more markers
from a population of =2n phagocytic cells from the subject after the administration

30  of the compound; identifying a second difference between the third and fourth

profiles of at least one or more of said markers; c) identifying a difference between
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30 the group consisting of AKT1, AKT2, BAK2, CDC25A, E2Fl1, EGFR, ERBB2,
FGS, JUN, MAP2K1, MWP2, NFKB1, PDGFB, PI K3R1, PNN, RBI, SERPI NB2,

SERPI NB5,w8MC(3/018RP1, TERT, TIMP3, and TP53. |In sone emnpodiusenti®4soihe one
or nore markers conprise at |east one gene selected fromthe group

consi sting of CASP8, CASP9, COL18Al, ETS2, HTATIP2, MW9, SRC, and TW ST1.
In some enbodi ments, the one or nore markers conprise at |east one gene

selected 5 fromth .QU co stl n P, T 5A, CDKNI1A,
ETS2, FOS, |L8, tfler%&zf[ R?rg‘@ﬁ {I?\F“CRAAW AE‘F‘Qﬂ%@de d%%‘iﬂce PLAUR,
RAF1, SERPI NBZ, imikstes thaViid coﬁb\lﬁmd EW@%M%MM&@NFE@EA@S&M Ms AR

enbodl ments, the markers conprise at |east one gene selected fromthe group
consi sting of AGPMitigkin theartsst. ARL5B, ATP2B3, BGN, BRAF, BTG2, 10 CANKK2,
CAPG CAPN12, CPLX2, DENND5A, DNA2, FAMLO4A, FNIPl, GFRA4, GLUD1, GNAQ

GP1BB, HNRPLL PKAPK3,
CPLED, HNPLL HOAD, \HESh QN BRAA WA TR nlShERB, ok g R K
PRKAB2, PROS 51, PhiREnarRASAZ c(maaselond@mnﬁﬁcmﬁmg, ) RBVEBRninBBFdst pSTATSB,
THBS1, TRI B1, 15 TRI M2, TSPANG, and Z n sone enbodi nents, the
markers conpri sefaralytesfigm sinphggeuticesl] E@l@awmeﬁ&ﬁ%%sg%d&%ase@hs. sting of
BAGALTS, BOPL, CGhd eos? CTSO,
CXCL10, FCGR3A Fpmo%%fl IQ%BH?%NP %ﬁ%ﬁ%ﬁg%%%ﬁwn%em%g

NI DI, PF4. Pl ON, thedusRethavisanDDliseaGRRRbINGIoN; deicifFERARGIS $enofiffgerres

enbod' rrents, th rker onpris 0 ct ed. fro the gro
consi Isti ng of A%@{]%, %ﬁ/%ﬁg Mﬁ%‘ﬂesB% H@g@gﬁg E@h@rﬁﬁ-‘fs lsé?ﬁ_c 1© CCLngup
CD63, CHST11j) CHgMk, ﬁr@%ﬁ@fe@ela@ﬁ&he%ha gr%ﬁleoadeéfkrm@ﬁ'alﬂalrd:ﬂfm@ of DNAJA]—

DOCK8, DTX3L, DUSP6, EPSTI1, ERF, F2RL1, FYB, GABRB2, GBP5, GLRX, G\B4,
| CAML, |F135, | Fammtes frpim/xmmgmmwlmronmpntrqﬂmw nwhﬁvgng wdvctlwse LCP2,

MAP1LC3B, MAPLL , A MY, EK6, NI NJ2,
NNMT, NT5C3L. N%§§?dlt%%mﬂ%q§?”%€le B%% ﬁjé%géh p%@\(k . RNASES,
RTP4, SAMDOL, SHigh the SEftil NGkct nSEHXing ShiBldisEako or dldiition; RlcbilFihg aSNORA21,

SP100, SP110. SP140, SSFA2, STAT2, SIKI7B _STK3 TDRD7, TMCGL, 30
TVPRSS11E2, TNFRSMEII oo betpRpme thdrpdipurtyprodijes, whopmpig sagamhsst ofi/av1 |

WARS, WPFl se at | east
e ene ool Hor ks is hRAR TP TRAMTRRvd O TRIHEROHENRE) o€ 8 353
ARHGAP27, B3GNTSdenBE6lidgyne Gt ﬂorefaﬁzﬂyte@'é@ﬁcf 29he fERioef F9ffeRibicR folatEACAML,
CPEB2, DDX58, F2 13, H ST HI ST2H3D,. HI ST2H4A, HVGCR,
HSPA6, HSPC159, FL&?@“%RP}ﬁDiélf crepRgsgthe 1des inalik?ﬁ%félg njae 0§L@ﬁ@@ﬁ%0904
LTBIR, NAEA. 5 NARH:i NBRATQuidVBRL e VAREo s o MRS, PARPL,
PGV2, PPIF, PXN. RALBPL. SaRAL ST 0. AR AD AL, SLPI,

SP110, SPI NTl, S’E)Tqﬁif; ofr@ajms frOﬂiNFIRSF‘-%SUG'RffVQ@d bWMdlseW@dqndZBﬁmm and
ZNF256.

20 the subject having said disease or condition; obtaining a sixth profile of analytes
from cells or tissues not affected by said disease or condition from the subject
having said disease or condition; identifying a third set of differences between the
fifth and sixth profiles, wherein the third set of differences is specific to the fifth
profile relative to the sixth profile; and ¢) identifying at least one of the one or

25 more markers of ¢) present in the third set of differences.

[0111] An exemplary method for detecting the presence or absence of an analyte
(e.g., DNA, RNA, protein, polypeptide, carbohydrate, lipid or the like)
corresponding to a marker of the invention in a biological sample involves
obtaining a bodily fluid sample (e.g., blood) from a test subject and contacting the
30  bodily fluid sample with a compound or an agent capable of detecting one or more

markers. Detection methods described herein can be used to detect one or more
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[0115] In sone enbodi nents, the marker that is useful in the nethods of the
10i nvention for prenatal or pregnancy-rel ated di seases or conditions

i ncl ude twogeixrdiigbosed in, for exanple, United States Pararstei1/n4®3d, 399,
7,651, 838, 6,660,477, 6,172,198, 5,594,637, 5,514,598, 6, 258, 540,

6, 664, 056, 7,235,359, and 7,645,576, United States Patent Application
Publ i cati ons 20090162842, 20090155776 20070207466, 20060019278,
20040086864, 20020 45127?% 005 41i 15 2 020192614‘2 2004000 518
20040203037, 20059 31038 870378469, FIGEEEIH 0

20090170102, 20G89afRd&d6n de?e@@&ﬂ%ﬁ&\%mc&@@ﬂ@lﬂ?eﬁﬂ id2ARA0ARAR G
20060019278, 20060252068, 20060252071, 20060257901, 20070141625,

20070218469, 200wbRdizdions. 20p9tchnyws forzigodonss 8 nayppodonregpondng to

20090317797, 2010 . nati onal
Patont Aol | cat ranBagr i PR AR B M e B E  RREL T A

WO 2005/ 111626, W@&@Bﬁfs%&pre&ﬂaﬁ@&%@ﬁﬂﬁ%ﬂuaﬂﬂem 20084 Ribes [ 0116]
I n some enbodi nents, the narker that is useful in the nethods of the

i nvention for nefeliQﬂte@@@%@lge‘éﬁ%‘nlﬁ@Nﬁdﬁ@y@ﬂﬁ%ﬁh@i@ybﬁ@@&@@s Fyrthesmeng; i ons
i ncl ude those 2 ts
7.723, 117, 6, 8639"20%%&9%&5#% e?tgtg({neog)é%@é‘%ﬂh@c0%%@2?}@86&53@{?2@? ons
20060115854, 2006@hi&BibdndcA00Gdi6s 2183 suBfect a lalﬂbﬂ(aﬁﬁlibdy Btectcd @ g0kt 8486,
20100167937, 20100169988, 2010Q16732Q, 20100 7...20100098705
20100068705, 201398’ %@86“@6@@8@6@?@8‘30%& jléz??eﬁwhm PS8 g BA ker
20070148661, 1(200ARAAHER2Ree 240 J&Qtio%%)é@ubje%@&%@ééé&%& by2 Q980 LA,

I nt ernat i onal Pat ent  Application PublicCations
techniques. Because each marker is also an analyte, any method described herein

to detect the presence or absence of a marker can also be used to detect the

presence or absence of an analyte.

[0112] The marker that is useful in the methods of the invention can include any
15  mutation in any one of the above-identified markers. Mutation sites and sequences
can be identified, for example, by databases or repositories of such information,
e.g., The Human Gene Mutation Database (www.hgmd.cf.ac.uk), the Single
Nucleotide Polymorphism Database (dbSNP,
www.ncbi.nlm.nih.gov/projects/SNP), and the Online Mendelian Inheritance in

20 Man (OMIM) website (www.ncbi.nlm.nih.gov/omim).

[0113] The marker that is useful in the methods of the invention can include any
marker that is known to be associated with a disease or condition. Markers that
can be used in this invention can be any marker that has been well-characterized as
associated with a specific disease or condition, or any markers that have bee

25  identified by the methods of this invention.

[0114] Insome embodiments, the markers comprise at least one gene selected
from the group consisting of AKT2, BAK1, EGFR, ERBB2, ETS2, FOS, JUN,
MAP2K 1, MMP2, PDGFB, RB1, SERPINB2, SNCG, and SPP1. In some
embodiments, the one or more markers comprise at least one gene selected from
30  the group consisting of AKT1, AKT2, BAK2, CDC25A, E2F1, EGFR, ERBB2,
FOS, JUN, MAP2K 1, MMP2, NFKB1, PDGFB, PIK3R 1, PNN, RB1, SERPINB?,
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5 WO 2004/ 040016, WO 2004/071269, WO 2005/033341, WO 2005/ 052592,
WO 2005/ 103712, WO 2005/ 114222, WJ 2006/ 020269, WO 2006/ 048778,

WO 2006/ O80468/01¥0@252006/ 061609, WO 2006/ 105907, WO 2006,LC3342@,1/045018
WO 2006/ 134390,

SERPINBS, SNCG, SPP1, TERT, TIMP3, and TP53. In some embodiments, the
one or more markers comprise at least one gene selected from the group consisting
of CASP8, CASP9, COL18A1, ETS2, HTATIP2, MMP9, SRC, and TWIST1. In
some embodiments, the one or more markers comprise at least one gene selected

5  from the group consisting of AKTI, APAF1, ATM, CDC25A, CDKNI1A, ETS2,
FOS, IL8, ITGA4, ITGA6, ITGAV, JUN, MAP2K 1, NFKBIA, PLAU, PLAUR,
RAF1, SERPINB2, SYK, TIMP1, TNF, TNFRSF10B, and TNFRSF1A. In some
embodiments, the markers comprise at least one gene selected from the group
consisting of ACP2, AK2, AKT3, ARLSB, ATP2B3, BGN, BRAF, BTG2,

10 CAMKK?2, CAPG, CAPNI12, CPLX2, DENNDSA, DNA2, FAM104A, FNIP1,
GFRA4, GLUDI, GNAQ, GP1BB, HNRPLL, HOXA2, HPS3, INPP4A, ITGAV,
KLHL23, LANCL2, LYPD6, MAPKAPK3, MEF2A (includes, EG:4205),
MEF2C, NVL, PCYTI1A, PGLYRP4, PLODI, PPP1CB, PRKAB2, PROSI,
PTPRE, RASA4 (includes,EG:10156), RBMS2, RBPJ, STATSB, THBS1, TRIBI,

15  TRIM2, TSPANG6, and ZDHHC21. In some embodiments, the markers comprise at
least one gene selected from the group consisting of B4GALTS, BOP1, CCL2,
CCL3, CCL3L1, CCRL2, CDg3, CLEC4G, CLIC4, CTSC, CTSO, CXCL10,
FCGR3A, FPR3, HBA1, HBB, LRMP, MAP1LC3B2, MS4A4A, MSR1,
MYADML, NID1, PF4, PION, RNF217, SAMDYL, SERPING1, and SPARC. Tn

20  some embodiments, the markers comprise at least one gene selected from the
group consisting of ACOT9, AMPD2, ARHGAP1S5, BATF2, C3AR1, CSorf41,
CCL3, CCL3L1, CD63, CHST11, CHSY1, CLEC4G, CTSZ, CXorf21, CYTH4,
CYTIP, DLEU2, DNAJAI, DOCK&, DTX3L, DUSP6, EPSTII, ERF, F2RLI,
FYB, GABRB2, GBPS, GLRX, GNB4, ICAMI1, IF135, IFIHI, IFNAR2, ILIRI,

25 IRF1,ITGAS, LAP3, LAPTMS, LCP2, MAPILC3B, MAP1LC3B2, MICAL?2,
MTIDP, MT1JP, MT1M, MT2A, MYADML, NEK6, NINJ2, NNMT, NT5C3L,
NUBI, PDE4B, PLODI, PML, PRKCB, PSMB9, RCN3, RGS4, RNASE6, RTP4,
SAMD9YL, SELIL, SERPINGI, SETX, SIGLEC10, SKIL, SLC7A7, SNORAZ2I,
SP100, SP110, SP140, SSFA2, STAT2, STK17B, STK3, TDRD7, TMCCI,

30  TMPRSSI1E2, TNFRSF1B, TPM1, TRIM21, TXNDC4, UBE2L6, UBE2W,
USP18, VAV1, WARS, WIPF1, and WIPI1. In some embodiments, the markers

comprise at least one gene selected from the group consisting of ADAR, ADM,
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WO 2007/ 098585, WO 2007/ 119179, WD 2008/ 010660, WY 2008/014314,

WO 2008/ 028257, WO 2008/ 046509, WO 2008/ 046510, 10 WO 2008/ 046511,
WO 2008/ Ow6202/01¥0252008/ 063369, WO 2008/ 085035, WI 2008C0A52@1/045018
WO 2008/ 100596, WO 2008/ 120684,

ALASI1, ANKRD22, ARHGAP27, B3GNTS, BCL10, C120rf35, C150rf29,
C20rf59, CD177, CEACAMI1, CPEB2, DDX58, F2RL1, GDPD3, GNAI3,
HIST2H3 A, HIST2H3D, HIST2H4A, HMGCR, HSPA6, HSPC159, IL4R,
IMPA2, KPNB1, KREMENI1, KRT23, LDLR, LOC100130904, LTB4R, MAEA,

5 MARK2, MBOAT2, MPZL3, N4BP1, NBEAL2, NMI, NPEPPS, PARP14,
PGM2, PPIF, PXN, RALBP1, ROD1, RPS6KA1, S100P, SERTAD2, SLCIAL,
SLPI, SP110, SPINT1, ST14, TBC1D3, TNFRSF9, TRIM21, UPP1, VPS24,
ZBTB34, and ZNF256.

[0115] Insome embodiments, the marker that is useful in the methods of the

10 invention for prenatal or pregnancy-related diseases or conditions include those
disclosed in, for example, United States Patents 7,655,399, 7,651,838, 6,660,477,
6,172,198, 5,594,637, 5,514,598, 6,258,540, 6,664,056, 7,235,359, and 7,645,576,
United States Patent Application Publications 20090162842, 20090155776,
20070207466, 200600192738, 20040086864, 20020045176, 20010051341,

15 20020192642, 20040009518, 20040203037, 20050282185, 20060252071,
20070275402, 20080153090, 20090170102, 20090061425, 20020045176,
20040137452, 20050164241, 20060019278, 20060252068, 20060252071,
20060257901, 20070141625, 20070218469, 20070275402, 20090155776,
20090162842, 20090170102, 20090317797, 20100120056, 20100120076, and

20 20100137263 and International Patent Application Publications W0/2006/026020,
WO0/2002/068685, WO/2005/111626, W0/2009/055487, WO/2009/001392, and
WO0/2008/014516.

[0116] In some embodiments, the marker that is useful in the methods of the
invention for neurological or neuropsychiatric diseases or conditions include those

25 disclosed in, for example in United States Patents 7,723,117, 6,867,236, United
States Patent Application Publications 20060115854, 20060115855, 20060166283,
20060234301, 20060259990, 20060259991, 20070162983, 20070264197,
20080026405, 200830038730, 20080051334, 20080152589, 20080220013,
20080261226, 20030269103, 20080286263, 20090041862, 20090239241,

30 20090275046, 20090318354, 20090324611, 20100009352, 20100021929,
20100028356, 20100055722, 20100062463, 20100075891, 20100105623,
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WO 2008/ 125651, WO 2008/ 127317, WD 2008/ 132464, WJ 2009/ 000520,

WO 2009/ 001392, WO 2009/ 068591, WJ 2009/ 074331, WD 2009/ 100131,

WO 2010/ 086 2612/012706 2010/ 011506, WO 2010/ 019553, WO 201@COAS26¢42/045018
WO 2010/ 061283, 15

20100124756, 20100159486, 20100167937, 20100169988, 20100167320,
20100112587, 20100098705, 20100068705, 20100009356, 20090305265,
20100124746, 20100092983, 20070148661, 20070141625, 20100120050,
20090155230, 20090274709, International Patent Application Publications
5  WO0/2004/040016, WO/2004/071269, WO/2005/033341, W0O/2005/052592,

WO0/2005/103712, WO/2005/114222, W0/2006/020269, W0O/2006/048778,
WO0/2006/050475, WO/2006/061609, WO/2006/105907, W0O/2006/133423,
WO0/2006/134390, WO/2007/098585, WO/2007/119179, W0O/2008/010660,
WO0/2008/014314, W0O/2008/028257, WO/2008/046509, WO/2008/046510,

10 WO/2008/046511, WO/2008/046512, WO/2008/063369, WO/2008/085035,
WO0/2008/095261, WO/2008/100596, WO/2008/120684, WO/2008/125651,
WO0/2008/127317, WO/2008/132464, WO/2009/000520, W0O/2009/001392,
WO0/2009/068591, WO/2009/074331, WO/2009/100131, W0O/2010/005750,
WO0/2010/011506, WO/2010/019553, W0/2010/059242, W0O/2010/061283,

15 WO0/2010/063009, WO/2010/066000, WO/2009/121152, WO/2009/121951,
WO0/2009/097450, WO/2009/092382, WO/2009/075579, WO/2009/058168,
WO0/2009/053523, W0O/2009/034470, W0/2009/032722, W0O/2009/014639,
WO0/2009/003142, W0O/2010/041046, WO/2007/131345, WO/2008/003826, and
WO0/2009/07556.

20 [0117] In some embodiments, the marker that is useful in the methods of the
invention for cardiovascular diseases or conditions include those disclosed in, for
example in United States Patents 7,670,769, 7,445,886, 7,432,107, 7,157,235, and
7,009,038, United States Patent Application Publications 20100167320,
20100112587, 20100098705, 20100068705, 20100009356, 20090305265,

25 20100124746, 20100092983, 20070148661, 20070141625, 20100120050,
20090155230, and 20090274709, and International Patent Application Publications
WO/2009/121152, WO/2009/121951, W0/2009/097450, W0/2009/092382,
WO0/2009/075579, WO/2009/058168, W0/2009/053523, W0/2009/034470,
WO0/2009/032722, W0/2009/014639, W0/2009/003 142, W0/2010/041046,

30 'WO0/2007/131345, WO/2008/003826, and WO/2009/075566.
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WO 2010/ 063009, WO 2010/ 066000, WO 2009/ 121152, WD 2009/ 121951,

WO 2009/ 097450, WO 2009/ 092382, WO 2009/ 075579, WO 2009/ 058168,

WO 2009/ OBB8282/01Y@52009/ 034470, WO 2009/ 032722, WI 2009,P0TAB3@,1/045018
WO 2009/ 003142, WO 2010/ 041046,

[0118] In some embodiments, the marker that is useful in the methods of the
invention for kidney-associated diseases or conditions include those disclosed in,
for example in United States Patents 7,488,584, 7,459,280, 7,294,465, and
7,662,578, United States Patent Application Publications 20100143951,

5 20100124746, 20100120056, 20100120041, 20100081142, 20090155230, and
20090239242, International Patent Application Publications W0/2010/059996,
WO0/2010/054389, W0O/2010/048347, W0/2010/048497, W0/2010/054167,
WO0/2010/048346, WO/2010/046137, W0/2010/025434, WO/2010/018185,
W0/2010/012306, WO/2009/122387, W0/2009/083950, WO/2009/080780,

10 'WO0/2009/060035, WO/2009/059259, WO/2008/154238, WO/2008/089936,
WO/2008/084331, WO/2008/042012, WO/2007/131345, W0/2005/012907,
WO0/2004/024098, WO/2003/019193, W0O/2007/112999, WO/2007/082733,
WO0/2006/073941, WO/2010/068686, W0/2010/022210, and W0/2009/127644.

[0119] In some embodiments, the marker that is useful in the methods of the

15  invention for autoimmune or immune-related diseases or conditions include those
disclosed in, for example 7,604,948, 7,670,764, 6,986,995, and 6,631,330, United
States Patent Application Publication 20070141625, 20090263474, 20100075891,
20100104579, 20100105086, 20100131286, 20090176217, 20090202469,
20020119118, 20090258025, 20100137393, 20100120629, 20090318392,

20 20090196927, 20090023166, 20080227709, 20080039402, 20080026378,
20070224638, 20070218519, 20060210562, 20050266432, 20050164233,
20050130245, 20090130683, 20090110667, 20090054321, 20090023166, and
20080274118, and International Patent Application Publication WO/2009/043848,
WO/2010/053587, W0O/2010/046503, WO/2010/039714, W(0/2009/100342,

25 WO0/2009/053537, WO/2009/017444, WO/2008/156867, WO/2008/147938,
WO0/2008/129296, W0/2008/137835, WO/2008/082519, W0/2008/064336,
WO0/2008/043782, WO/2008/043725, WO/2007/047907, WO/2006/125117,
WO/2006/114661, WO/2006/020899, W0/2005/114222, W0/2005/007836,
WO0/2004/076639, W0/2004/050704, and WO/2001/014881.

30  [0120] The present invention also provides kits that comprise marker detection

agents that detect at least one or more of the markers identified by the methods of
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WO 2007/ 131345, WO 2008/ 003826, and WO 2009/ 07556. 20[ 0117] In sone
enbodi nents, the marker that is useful in the nethods of the invention for
car di ovaswol2ar2/deeeases or conditions include those di secoasdoitogsofior
exanple in United States Patents 7,670, 769, 7,445,886, 7,432,107,
7,157,235, and 7,009,038, United States Patent Application Publications
20100167320, 20100112587, 20100098705, 20100068705, 20100009356,

20090305265, 252010012474 1 83.. 2007 148 0141625
50100150050, S00UBIRETR: Thin SrBT0 RS MR BsS TRNAS Rebs Al AL pa ont

Appl i cation Publg r@x@htﬁ%rasms\é@e%@@o%%ﬁilrﬁisubj‘é\é%aﬁ V%alﬂ%ﬁﬁhster @ 9P/ 097450,
WO 2009/ 092382, WO 2009/ 075579, WO 2009/ 058168 009/ 053523,

WY 2009/ 034470, SwieiestanagenBhazmodulars foeoliity 468Presyigy o0 B ovelermore of

2015/ 012725pcT) USRI E o soiB B kg e AR ot s, Che mar ker that 15

useful in the nethods of the
5 [0121] Tt 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 art based upon the teachings presented herein without departing

from the true spirit and scope of the invention,

10 [0122] The following examples are set forth as being representative of the
present invention. These examples are not to be construed as limiting the scope of
the invention as these and other equivalent embodiments will be apparent in view

of the present disclosure, figures, and accompanying claims.
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I nvention for Kkidney-associ ated di seases or conditions include those
disclosed in, for exanple in United States Patents 7,488,584, 7,459, 280,
7, 294, 465yo0antk/0i2B®82, 578, United States Patent Appli cat ipom/USadiliogstis ons
20100143951, 5 20100124746, 20100120056, 20100120041, 20100081142,
20090155230, and 20090239242, International Patent Application

Publ i cati ons WO 2010/ 059996, WO 2010/ 054389, WO 2010/ 048347,

WO 2010/ 048497, % 2810/ 054167, WO 2010/048346, WO 2010/ 046137,

WO 2010/ 025434, 0/ 018185, WO 2010/012306, WY 2009/ 122387,

WO 2009/ 083950,

Example 1: Sorting of White Blood Cells into Phagocytic Cells with a DNA
content of 2n and Phagocytic Cells with a DNA content >2n

[0123] White blood cells were isolated from human blood (donor) stained with

5 Hoechst 33342, and sorted by FACS. FIG. 7 shows that this approach is capable
of identifying, sorting, and collecting 10° white blood cells of each of the two
desired phagocytic cell populations.

Example 2: A Representative Method for the Separation of Phagocytic Cells and
the Analysis of Expression Profiles

10 [0124] Stain white blood cells with fluorescent antibodies specific against one or
more phagocytic cells (e.g., neutrophils, macrophages, or monocytes) and then

stain with DNA-binding dye (e.g., propidium iodide).
[0125] Sort the cells (FACS) into 2n and >2n phagocytes.

[0126] Isolate RNA from each of the 2n and >2n phagocytes. Prepare cDNA,
15 cRNA and use to differentiate genetic profiles (e.g., cancer gene array) of 2n-

phagocytic and >2n-phagocytic cells.

[0127] Isolate DNA from each of the 2n and >2n phagocytes. Run DNA arrays

and compare the profiles obtained from 2n-phagocytic and >2n-phagocytic cells.

[0128] Isolate protein from each of the 2n and >2n phagocytes. Run Western
20 blots using antibodies to known proteins overexpressed by human tumors (e.g.,

PSA and PSMA in prostate cancer; CEA in colon cancer; and CA125 in ovarian

cancer), and compare the profiles obtained from 2n-phagocytic and >2n-

phagocytic cells.

[0129] Isolate lipids from each of the 2n and >2n phagocytes. Compare quantity
25  and quality of lipids, for example using HPLC.,

Example 3: Profiling Experiments
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WO 2009/ 080780,
WO 2008/ 089936,

10 WO 2009/ 060035, WO 2009/ 059259, WD 2008/ 154238,
WO 2008/ 084331, WO 2008/ 042012, WO 2007/ 131345,

WO 2005/ OWw@20i2/0127068 2004/ 024098, WO 2003/ 019193, WO 200PLTARIGI/045018

WO 2007/ 082733,
WO 2009/ 127644.

10

15

20

25

30

WO 2006/ 073941, WO 2010/ 068686, WY 2010/ 022210, and

Isolation of Blood Phagocytic Cells

[0130] A sample of blood is obtained from a patient. The blood (~5 mL) will be
transferred to a 50-mL tube containing 50 uL 0.5 M EDTA (final EDTA
concentration = ~4.8 mM). The tube will be vortexed gently and 25 mL RBC
Lysis Buffer (Norgen, 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 WBCs will be washed with 40 mL Ca/Mg-free
0.1 M PBS (containing 2% FBS, 2 mM EDTA, and 20 mM glucose), and the cells
(106/mL) will then be incubated (30 min, 4 0C, in the dark) with a cell-staining
solution containing (i) the DNA, viable cell-permeable stain Hoechst 33342 (4
ug/mL; Em = 483 nm), (i) the anti-human monocytes/macrophages monoclonal
antibody (Alexa Fluor® 647-conjugate; Em =668 nm), which recognizes the
human F4/80 antigen expressed by circulating monocytes/macrophages, and (iii)
the anti-human neutrophil monoclonal antibody (RPE-conjugate; Em = 578 nm),
which recognizes human circulating neutrophils. The cells will then be washed and
sorted (BD FACSAria) into neutrophils (Ny,—), neutrophils (Nys»),

monocytes/macrophages (M/M;-), and monocytes/macrophages (M/M.-»).

Gene Profiling

[0131] Human whole-genome gene profiling will be performed. For RNA
samples obtained from human tumor cells or neutrophils (Nn=2, Nj;»,) and
monocytes/macrophages (M/My—, M/M»,), the GeneChip® Human Genome Ul
33 Plus 2.0 Array by Affymetrix, Incorporated 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 microarray 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).
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[0119] In sone enbodi nents, the marker that is useful in the nethods of the
15 invention for autoi mune or imune-rel ated di seases or conditions

i ncl ude twogeixrdiigrebosed in, for exanple 7,604,948, 7,670CTA%2016/,02868 995,
and 6,631,330, United States Patent Application Publication 20070141625,
20090263474, 20100075891, 20 20080274118, and International Patent
Application Publication WY 2009/ 043848 V\D’ 2010/ 053587, WO 2010/ 046503,
WO 2010/ 039714, 0 12 C . & AA2009/017444

WO 2008/ 156867, AREFSGO8E r47858 L Eo 5812 2068137835,

WO 2008/ 082519, V\D’2008/ 064336 V\D’2008/ 043782 WO 2008/ 043725,

WO 2007/ 047907, [MZ?OWAl‘zﬁﬂbﬂsolaM@ﬁ@Q‘hizbﬂ@ﬁ»&trogé@’ 1306 D20 B8RP,

WO 2005/ 114222, WJ 2005/ 007836, WO 2004/ 076639, WJ 2004/ 050704, and

WO 2001/ 014881. mofiehpo tararthdes sioyidedipdha kol ha RO prblyiaésuaiits t hat
conprise marker of the
mar kers identi fl\ggtbgg&%ﬁgu ﬁﬁﬁﬁq{& %105%@ze€%}0§%§ \%Eéltn'te:%glﬁotlog?%e[n% cggs)[écﬁt

i nvention al so HMMMAmssmnnthQ§mbﬁmmrﬂﬁh@ﬂgmﬁkmﬂﬂﬂ(@hﬂﬂwgeQWﬁlsease or
condition in a subject conprising. adnlnlster to_said subject an agent
that nodul ates t afaaf% prgi- ¢ \etsrexpar @i egts gyl 1 s prgtispmgineghe mor e of t he

markers identifig NEw AR LAAAS AR nsedhicst th MESRLRB of REBA21] It is to be
under st ood t hat t n%odi%hts of trkllse&lper esenfp?%snveroltl on whi ch have been
descri bed are rrerely |IIustrat|ve of sone of the applications of the

principles of thenayses g mkpasimen®Nuer ous nodi ficati ons nmay be nade by
those skilled in the art based upon the teachings presented herein w thout

departing from t['ﬂi%3ir Yfie er?:lyfs s o{ ﬁn Sgebsgﬁg/hﬁfl thr@ugh%ut }lna? L3N expl"]e?s%]o%]d%?a] The

fol |l ow ng exanpl'e res el ng°r epr 've 0 e present

i nvention. Theseeaxaspviegheavii9ton tie abidityCto iy ideneld cats Hiffdchiially t he scope of
the invention as these and other equival ent enbodinents wll be apparent in
vi ew of the pres&ntessad Bigthazagytic celly itk @BNAGRateRC ot aMplatithe idantifisd Exarrpl es

Coarmle 5. Sor ol e, Hpoh ] ok LS80 SR (1
specific tumors. Statistical analysis of the microarray data can be done, for
example, using the dChip package which easily accommodates this type of gene

15  list construction in its "Analysis/Compare Samples" menu. When using
Affymetrix GeneChips, one or more Gene Chips and associated methods will be
applied to ascertain the quality of the raw microarray data (Gautier et al. (2004)
Bioinformatics 20:307). Furthermore, various background correction and
normalization procedures will be utilized to arrive at an optimal protocol for

20 normalization and summarization of the probe sets (to produce expression values)
(Huber et al. (2002) Bioinformatics 18(Suppl. 1):S96; Wu et al. (2004) Journal of
the American Statistical Association 99:909; Seo and Hoffman (2006) BioMed
Central Bioinformatics 7:395). In a two-step filtration approach, we will compare
the gene profiles of Py, to those of Py-, and construct a list of expressed genes and

25  then compare these genes to the tumor-specific genes identified for each tumor cell
line - post filtration of Pn-» gene profile as shown in FIG. 5. For example, (i) blood
will be obtained from breast cancer patients; (ii) neutrophils (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 be

30  calculated for each group (Ny»» and Ny); (iv) the gene expression profiles of the

two groups will then be compared and a list (L-I) of expressed genes identified on
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[0123] White blood cells were isolated fromhuman bl ood (donor) stained

w th 5Hoechst 33342, and sorted by FACS. FIG 7 shows that this approach is
capabl e oWoidextizf2gi ng, sorting, and collecting 106 whi teThisoad/oe®is s of
each of the two desired phagocytic cell popul ations. Exanple 2: A
Representative Method for the Separation of Phagocytic Cells and the

Anal ysis of Expression Profiles 10[0124] Stain white blood cells with

fl t ti podi ifi i ti |1 .g.,
neutrophi 115, - macPoagLarES g2 S8 S e B R T et ar B BRKTb nai ng. dye
(e.g., propidi urmi@idded-sarhfld 2Rt @?’fh% géﬂc‘ﬁ:xﬁl@isioﬁ ptdTAESY NL Db&d Bat o&nd >2n

phagocyt es. [0126] Isolate RNA fromeach of the 2n and >2n phagocytes.
Prepare cDNA, 13¢RNAaagss(obtnacd foatinerraah noraekbrepshigssiccbignsssiwiee (e. g. |

cancer gene arr f CYL] > ti I 0127]

| sol ate DNA fr o%%)élg%ﬁd é&aﬁﬁg&g@ &g%??@gg%%ﬁ%g%e@gﬁ%ggy%’ﬁ b%%&cgl)}c?%ys and
conpare the profspbctfic @bt dpnedesftham2eghagaeyickereantby2n; piiagocytic cel |'s.
[0128] Isolate protein fromeach of the 2n and >2n phagocytes. Run Wstern
20 bl ots using dftiiBeteMpaing{BaeensyBlelaid Lodefrrdpdc@¥d oy human tunors
(e.g., PSA and ' Ge{rih: E1L r; and CA 125 in
ovari an cancer) @%@@8@%@??@?@%&6%@ 0 {ﬂgélrﬁgé&@}@?ﬁ%gﬁs_. phagocytic and
>2nphagocytic cel | s. [0129] Isolate lipids fromeach of the 2n and >2n
phagocyt es. Conpasteinduefiiingty 25and quality of |ipids, for exanple using
HPLC. Exanple 3: Profiling Experinents

[0134] Fifty to one hundred micrograms of the total protein from each type of

10 cells will be denatured and reduced with tris-(2-carboxyethyl)phosphinetrypsin (1
mM) and 0.02% sodium dodecyl sulfate at 60 OC for 1 hour. Cysteines are
subsequently blocked and total protein is digested with trypsin at 37 0C for 12-16
hours. The resulting peptides will be iTRAQ-labeled (with tags 113-119 and 121)
for 1 hour (4-plex or 8-plex depending on the number of cell types to be

15  compared). Following labeling, the separately tagged samples are combined and
injected into an Agilent 1200 Series HPLC system equipped with a strong cation
exchange column (Applied Biosystems 4.6 x 100 Porous). The 96 collected
fractions are then pooled into 14 fractions, and each fraction is injected into the LC
Packings Ultimate HPLC System for a second round of fractionation under

20  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 Proteomics Analyzer). Following data acquisition, the spectra are
processed using the ProteinPilot software package (Applied Biosystems MDS

25 Sciex), and the individual proteins in each of the cell types with their relative

expression levels are identified using the ProteinPilot™ software.
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| sol ation of Bl ood Phagocytic Cells [0130] A sanple of blood is obtained
froma patient. The blood (-5 nm.) wll be transferred to a 50-nL tube

cont ai ni yoRO/@E2NEDTA (final EDTA concentration = -4. @gCmNS201Thesoigibe wi | |
be vortexed gently and 25 nmL RBC 5Lysis Buffer (Norgen, Incorporated) wll
be added. The tube will be vortexed gently again, incubated at room
tenperature until the color of the solution changes to bright red (3-5
mn), and centri ge at 2,000 rpmfor 3 mn. Follow ng careful aspiration
of the supernatz%&Lﬁ(iTﬁ%%ﬁ‘&éée,1 ! will be washed with 40 mL Ca/My-free 0.1 M PBS
(containing 2% FBS, 2 mM EDTA, and 20 nmM gl ucose), and the cells 10(106/nl)
w 'l then be incubat ed nfc3ddTortliaghosi¥g orialdlirighe thd@fallosWiol b dBeagebd - st ai ni ng
solution containing (i) the DNA, viable cell-pernmeable stain Hoechst 33342
(4 i.tg/nm; Em =oagBomiyp suljedt poMisingnt i - hunan nonocyt es/ macr ophages

nonocl onal anti body (Al exa Fluor(r) 647-conjugate; Em =668 nm, which
recogni zes the human ant.i I ¥z
nonocyt es/ macr ophagegj,:&g%@m?ﬂ%iait?&%%&%fﬁﬁ%f%g%tgﬁ?ﬁénn%%l{eflsle{}lg?{reg%%?s Orm)nocl onal
ant i body ( RPE- canpdigat feom Epopulaids ofplhgocytic hs havoggrd ¥4 sothentrenorechancul at i ng
neutrophils. The cells wll tg%n be washed and sorted (BD FACSAria) into
neut rophiI's (N, 2,0 EUPHT $°¢Sk Nn>2) , nonocyt es/ macr ophages (M Mh=2), and
nonocyt es/ macr ophages (MM 2). Gene Profiling 20 [0131] Human whol e- genone

gene profiling wll BeddemimoBdeontpfofilNA BRAPbLRSFRIAE Bedok MAReAUMAN T UNDT
cells or neutrophils (Nn=2, N11>2) and nonocytes/ macrophages (M M

-n=2, M Mh>2) t HeonGepechiipoofinhagosy Gaagbnkavivg aPNPrepdenp ofRnArzaghapgeytic
Affymetri x, Incorégﬁr at ed will be used. This array anal yzes the expression
| evel of over 47,000 flranscri pts and variants, including 38,500 well -
25characteri zed human genes. In general, the extracted RNA wll be used to
determ ne the express)identifyin a diéfsrende botwramnthg &mresndustand piolfiees abavestment i oned

Ei ol cate and 18 CLRNET AP RERGHeE B ABeroRiGL REiHf B PHATRE Ul 1| be
fi I tered fo_r Ca_"&%i%rdiis@%\é%éo‘i’iﬂftibﬁln%@ﬁbﬂ@tnes as descri bed bel ow and val i dat ed
using quantitative real -

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

subject comprising:

a) determining a first profile of one or more markers of the disease or

condition from a population of >2n phagocytic cells;

b) determining a second profile of at Ieast one of the one or more markers

from a population of =2n phagocytic cells; and

¢) identifying a difference between the first and second profiles of at least
one or more of said markers, wherein the difference is indicative of the risk of

developing said disease or condition in the subject.

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

condition in a subject comprising:

a) determining a first profile of one or more markers of the disease or

condition from a population of >2n phagocytic cells;
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30tinme, reverse transcriptase, polynerase chain reaction (RT-PCR).

Upr egul ati on/ Downr egul ati on of Cancer-1nduction-Rel ated Genes [0132] RNA

wi |l be iwol2at2d212si ng Triazol (1nvitrogen, |ncorporate@CTasdopouioiis ed
using the cartridges provided in the kit. The RNA quality and quantity wl|
be assessed with the Bioanal yzer 2100 (Agilent Technol ogi es, |ncorporated,
5 Palo Alto, CA) and Degradoneter software version 1.41 (Wrldw de Wb:

d . . Th I I I ill help in disti i shi h
ol scul a1 pat haays poH BRI oA BB 13! Fhbom BB EobRSE TRBFE anal yei s

of Mcroarray Expaiip&itasiol §-38phaddeytrralisysigs of the large scal e/ high
t hr oughput nol ecul ar expression data 10generated will rely heavily on the

ability to (i) identify %‘enes differentially expressed in phagocytic cells
with a DNA content > idgilifyingndifersnes betyeen e ftst fndegeage pedles ahd 1925t i ) assi gn

the annotated gepes, &8$to?ﬁa§$m%&§,i$ﬂe9eﬂl %Xdﬁfé&h&%g@qgﬁ’t}’ve%f@g?%' ho tumors.

Statistical analysis o € mcroarray data can one, xanpl e, using
t he dChi p packag# saithilstaseasohditi@cia drenvolgadtes this type of gene 151 st
construction in its "Anal ysis/Conpare Sanpl es” nenu. Wien using Affynetrix

GeneChi ps, one oy nor ne .Chi ps.an soci ated nethods. will be applied to
ascertain the qu‘gl [ tygd?%?lfoﬁéorraé St’ﬁgc,lﬁ% 1@@0@@{@@%&9 [3¢%8¢ °Tal . (2004)

Bi oi nformatics Z@n@0d in aKiWiENEEHMRIsRe: Vari ous background correction and
normal i zati on procedures will be utilized to arrive at an optiml protocol

for 20normalization and sumari zati on of the probe sets (to produce
expressi on val ues) ( Pudséarmanngz firstppgdeqf oBp of et mpaskersed thegissppr . 1) : S96; Wi

and- o frman- {20067 B’ BEPE SEPR R bk cr o SRS b 7o e

filtration appraaatmentye Wil | conpare the gene profiles of Pn=2 to those of
Pn>2 and construct a |ist of expressed genes and 25 then conpare these

genes to the tunor-specific genes identjfied for each tunor cell line -
post filtration of PHFEMIRRHESEPRSKDY eaéatéq%ﬁmePﬁ{ﬁq:@@ormorwk%&anpl e, (i)

bl ood wi |1 be obfa Qﬁ(gytuggmp—fzﬁ%ﬁégo&gﬂ%@ﬂs t?og#{h@%b?egt $dfbrd _tH%%gBthQﬁ’thi I's (n>2

and n=2) wll be 1so and thelr ‘gene p iTes"determned in iriplicate;
(iii) the mean (fromthe 3 sanples) of each identified gene and its
respective standard efentofying SHyst diffetenérebe8uen khe dird tediscEand pecfdés ofridegst ( Nn>2

and N11=2); (i V)ontercltem en Sa%l%&gg;l on profiles of the

b) determining a third profile of the one or more markers from a population

of >2n phagocytic cells from the subject after the treatment;

determining a fourth profile of at least one of the one or more markers from

a population of =2n phagocytic cells from the subject after the treatment;

identifying a second difference between the third and fourth profiles of at

least one or more of said markers; and

c) identifying a difference between the first difference and the second
difference, wherein the identified difference is indicative of the efficacy of the

treatment for said disease or condition in the subject.

5. A method for monitoring the progression or regression of a disease or

condition in a subject comprising:
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two groups will then be conpared and a list (L-1) of expressed genes
identified on the basis of an absolute >2-fold | og change (Nn>2/Nn=2),
accor di ngvoaotdma2idsl ch nodi fied two-sanple t-test; (v) tPraoe/usesna/ 0e0ps essi on
profiles of Nn=2 and that of breast cancer (obtained fromtunor and nor nal
breast tissue biopsies) will be conpared and a |ist (L-2) of expressed
genes identified; and (vi) breast-cancer- 5specific gene signatures that

have been acquired/ ex ssed by. Nn>2. will be identifi conparing the
Gones i Lot and L 2 R o s b R R dedbBarT sons

dChi p) and filtebhdiBorCREHR Pof@ies of Pmhedodytir@fid frém thels@}ettht aMfirktttvnet 0 One
hundred m crograns of the total protein fromeach type of 10cells wll be

denatured and rdWided with tris-(2-carboxyethyl)phosphinetrypsin (1 mV) and
0. 02% sodi um dodecyl sulfate at 60 OC for 1 hour. Cysteines are

subsequent |y bl ocked 1 MU I j.t in at 37 OC
for 12-16 hours. Thed?tg@ﬂél?é %éecpedg%%ggf%mlﬁq%t%gigiﬁ%#at&e%@%k%%th t ags
113- 119 and 121)frdnos pdpuhadon of(=2n ph&yocyoic c8Hstex thd eybguedatnig: fost tintkegpoimttber  of
cell types to be 15conpared). Follow ng | abeling, the separately tagged
sanpl es are conbi ned. and. i nj ect into an Agilent 1200 Serjes HPLC system
equi pped with a st rof@n%fatngaﬁlr%ﬁgﬁ&ﬁ@febeme& ftrSAaml CEMIBRIUG A a6 x 100
Porous). The 96 &@b} 86i-9dsdid Agké@ns are then pooled into 14 fractions, and
each fraction is injected into the LC Packings Utimte HPLC Systemfor a
second round of fractionation under 20 reverse-phase conditions (LC

Packi ngs 15 cm x 75 b} dntemaings thisd preble ofihy ofher masy markers plomsiepoprlaiean ons ar e

spotted di rec“yofg%%@?CS&%@{@?O@%%%@J@%S%Q9608‘1?0{t rﬁs&%@ki ngs Probot and are

anal yzed with mass”s I OSyste 00 Plus Proteomcs
Anal yzer). Follow ng data acquisition, the spectra are processed using the
Prot ei nPi | ot sof t war dctpadikiage fouAl plofithf Bi lesysicaiite MbSoi2bde makkrs fand t he

i ndi vidual proteins in egch of the ceﬁl I tyﬁes with their relative

a population of =2n phagocytic cells from'the subject at the second time point;
identifying a second difference between the third and fourth profiles of at

least one or more of said markers; and

¢) identifying a difference between the first difference and the second
difference, wherein the identified difference is indicative of the progression or

regression of said disease or condition in the subject.

6. A method for identifying a compound capable of ameliorating or treating

a disease or condition in a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a population of >2n phagocytic cells from the subject before

administering the compound to the subject;

determining a second profile of at least one of the one or more markers
from a population of =2n phagocytic cells from the subject before administering

the compound to the subject;

identifying a first difference between the first and second profiles of at least

one or more of said markers;
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expression levels are identified using the ProteinPilotTM software. Wat
is Clained is: 1. A nethod for diagnosing or aiding in the diagnosis of a
di sease owocordiizizen in a subject conprising: a) paetuseomioizvgs a first
profile of one or nore markers of the disease or condition froma

popul ati on of phagocytic cells having a DNA content nore than 2n (>2n
phagocytic cells); b) determning a second profile of at |east one

of the one or nore rs. fro on_ of ha C |c ceII haV|ng a
oA content of 2n ( -BhisGRisotein g SRkl e G m BERARE Hofa PPy oty

di fference bEt“ﬂﬂBQﬁB@g&hﬁ&Ed@ﬁ@nﬁﬁ&@ﬁﬁcﬂﬁ@ﬁ&éﬁﬁmﬁﬁﬁ@bnbﬁﬁ@&mﬂ@ﬁn@r nDre of
said markers, wherein the difference |s |nd|cat|ve of the presence of said

di sease or condition in the subj ect . nmet hod for assessing the risk of
devel opi ng a di sease dgpruRngit fquahpmﬁlea)fﬁt}m%@xe of ByeRe &1 tpye markers frong)

determning a fiy ﬁ)h i drLSn @{aggcgﬁc il %ﬁl%h%%}é&ra?telqﬁe Zlc{ﬁ’ﬁnlgt'r%‘)%ﬁﬁ? or

condition froma atlon phagocyti c —cel et erm ni ng
a second profilehcﬁompmeEast one of the one or nore markers froma
popul ati on of =2n phagocytic cells; and c) identifying a difference

bet ween the first and, second s of at a of said
mar kers, wherein the“ﬁpwgggéﬁ Qnégﬁ WHF&@PW¥%&%ﬁm@WB ugkpgfﬁ§8gﬁloping

sai d di sease or 16RN&Helok Alrd I sdidadiil)] ect . 3. A met hod for prognosi ng or
aiding in the prognosis of a disease or condition in a subject conprising:

a) determning a first profile of one or nore markers of the disease or
condi tion from a popalideitidringd diforngstbaisey the &rse diffexgnce and the second

difference, wherein the identified difference indicates that the compound is capable

of ameliorating or treating said disease or condition in the subject.

7. The method of any one of the claims 1-6, wherein at least one of the one
or more markers is up-regulated or activated in the >2n phagocytic cells compared

to the =2n phagocytic cells.

8. The method of any one of the claims 1-6, wherein at least one of the one
or more markers is down-regulated or inhibited in the >2n phagocytic cells

compared to the =2n phagocytic cells.

9. The method of any one of the claims 1-6, wherein the first profile or the
second profile comprises the absence of at least one of the one or more markers of

said disease or condition.

10. The method of any one of the claims 4-6, wherein the third profile or the
fourth profile comprises the absence of at least one of the one or more markers of

said disease or condition.

11. The method of any one of the claims 1-6, further comprising lysing the
>2n phagocytic cells and the =2n phagocytic cells before a).

12. The method of any one of the claims 1-6 and 11, further comprising
extracting cellular contents from the >2n phagocytic cells and the =2n phagocytic

cells before a).
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b) determning a second profile of at |east one of the one or nore markers

froma popul ati on of =2n phagocytic cells; and c) identifying a

di f f er encwohetvme2st he first and second profiles of at Ilpeadis2anme4is nore of
said markers, wherein the difference is indicative of the prognosis of said
di sease or condition in the subject. 4. A nethod for assessing the efficacy

of a treatnent for a disease or condition in a subject conprising' a)

determning a f| st pr.ofil nor.e rke t he di sea

Condi t1 on From d3popul 2t Pefiopp S8 BBBESeTRNGERe e pheiebs SRFsC ber or e
the treatnent; ofsaid dd@k&siboRdifich 1§lp§%ﬁ0ﬂﬂdhdlfeﬂtﬁlhﬂ ®@n@hts 8f thé eaﬁﬁhagdwu@f the
one or nore narkers froma popul ati on of =2n phagocytic cells omthe

subj ect before tdss-treat nent; identifying a first difference between
the first and second proflles of at | east one or nore of said narkers;

b) determ ning a4t hi lr?tée%&fldd & cBfm ‘%vh%ﬁlt odE%"rﬁwFEE}hh r§otfs5‘a'ﬁ'is@a59°p“' ation

of >2n phagocytlc ce fomthe Su j ect a er t trea
determ ning a fQﬂb&Mﬁpmaknkfpm&mamt&ﬁﬁﬂﬂm@lﬁmﬁioﬂhe—bn@mgmymnmﬂanarkers
froma popul ati on of =2n phagocytic cells fromthe subject after t he

treat ment; i den di fference betmee third and
fourth proflles]éf at%$%%§ﬂgﬁﬁég/ gﬂ@@mgﬂ S Hhﬁﬁpﬁ8§§ hﬁﬁ c)

identifying a digf o0&y ikl difdalSltce i, fifRTURRLEI &nd tgecond
di fference, mhe#ilgk?he |dent|f|éd dffaereﬁce ﬂs i nd |cat|§%&%% the efficacy

of the treat mentdifeared sellscriditlgaresemonrcelts indéctiveragems, fdiad celisbjrepbibblasss, &r met hod
for nonitoring %he Rrogr es ion or regression of a disease or condition in a
subj ect conpri si &nlns ereot. a) determning a first profile of one or nore
mar kers of the disease or condition froma popul ati on of >2n phagocytic
cells fromthe subj ecThahetBod dffasi ordel ofeheRBIMY 1-6, wherein tletbBd phiapédpde a second
profile of at |east one of the one or nore markers from a popul ati on of =2n
phagocytic cel | <cHy @nicssa lesgfione ek theencron gorg pagkers pfaidglispase or condition.
identifying a first difference between the first and second profiles of at

I east one or norg of g ﬁetﬁ&f&f%ﬁ?éne of the claims 1-6, further comprising comparing

the identified difference of ¢) to a repository of one or more known markers of said

disease or condition.

18. The method of claim 17, wherein the repository is obtained by data

mining.

19. The method of any one of the claims 1-6, wherein the phagocytic cells are
professional phagocytic cells, non-professional phagocytic cells, or mixtures

thereof,

20. The method of claim 19, wherein the professional phagocytic cells are
neutrophils, macrophages, monocytes, dendritic cells, foam cells, mast cells,

eosinophils, or mixtures thereof.

21. The method of claim 19, wherein the non-professional phagocytic cells
are epithelial cells, endothelial cells, fibroblasts, mesenchymal cells, or mixtures

thereof,
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b) determining a third profile of the one or nore markers froma popul ati on
of >2n phagocytic cells fromthe subject at a second tine point;

det er mi niwgQ 221dmem2sh profile of at |east one of the onePpom/usesig/onmnker s
froma popul ati on of =2n phagocytic cells fromthe subject at the second
time point; identifying a second difference between the third and
fourth profiles of at |east one or nore of said markers; and c)
identifying a differe XS en the dj {ferenc d_.t he econd

i fTerence. ahergin G TR FRBISa 11 GPUR D G ot A6 o
progression or rRm MIHhORnPhageditit collse@slated freRAodilyoyid nfphetiGuk] ect. 6. A
nmet hod for identifyi a conpound capable of aneliorating or treating a

di sease or condi@icdh Qgﬂleéu@%j ect conpri sing: a) determining a first
profile of one or nore markers of the disease or condition froma

popul ati on of > phagoc, f istering

t he conpound tozit?’he sg@ ﬁ{éth&docf%} &lec?g?@c}ﬁ%lﬂﬁsl f\g%}{%geténc@%ﬁ{p& ?&&h@of at | east
one of the one o:rellmd&herﬂmbﬁa@citfc@m@r@s@mﬂedifromra populatidn opplagesyiti ¢ cel |'s

fromthe subject Qef ore adm nistering the conpound to the subject;
identifying a fi¥st difference between the first and second proflles of at

| east one or nore of said markers; b) determning a third profile
of the one or noye ”BTllfe%&hch&maﬁn @pmle@m t9@>ﬁphﬁ§d%y%ﬁ@&iﬁdtth&—ﬁe| I's from
the subject after the adm nistration of the conpound determning a

fourth profile afhagicyticests argrselatsfl fioghoprpulsiomafipbagvarticeels Hrfom a popul ati on

of =2n phagocytlc fromthe jegt aft .hea istration of the
conpound: TRty Py DEe R S D AR eBEEARY Thi 70 ana
fourth profiles déﬁtnﬁigath(ﬁlaélhudhnfmc@dﬂuﬁmdqem@éneﬁcﬁsie ar iRy K&@hBique, fluorescEnt-
identifying a difference between the first difference and the second

di fference, wherreagictioreparationachiieus. BnptaeErre guantyal dody bish fhidghitie conpound
i s capabl e of armw}o?({]gg b&?dglﬁtfér @d#&%bﬁﬁh&tﬂér&ﬁase or condition in the

subject. 7. Th ains 1-6, wherein at |east one
of the one or nore markers is up-regulated or activated in the >2n
phagocyti c cel | 25conpéhedeth@l dfkkRinE2h \xpllaa'gnhg/pdpulatim dfphagoBytickhkds iset hod of
any one of the

cl ai 1-6, W ejin | east o e one or nore markers
i s down-regul at é%o%ﬁr’?ﬁr%?h?“ﬁ@gfuidﬁam%’ @W&mﬁa@@@gm@éu ®'s conpared to the

=2n phagocytic cells. 9. The nethod of any one of the clainms 1-6, wherein
the first profilg or them&rssrdianh s biB, %Mﬁ't@%dﬂf'ﬁn@mm%%d at | east

one of the one or nore markers of said disease or condition.
urine, stool, saliva, lymph fluid, cerebrospinal fluid, synovial fluid, cystic fluid,
ascites, pleural effusion, fluid obtained from a pregnant woman in the first
trimester, fluid obtained from a pregnant woman in the second trimester, fluid
obtained from a pregnant woman in the third trimester, maternal blood, amniotic
fluid, chorionic villus sample, fluid from a preimplantation embryo, maternal

urine, maternal saliva, placental sample, fetal blood, lavage and cervical vaginal

fluid, interstitial fluid, or ocular fluid.
27. The method of claim 22 or 25, wherein the cells are white blood cells.

28. The method of any one of the claims 23 and 25-27, wherein the

population of phagocytic cells is isolated using antibodies.

29. The method of any one of the claims 23 and 25-27, wherein the
population of phagocytic cells is isolated by flow cytometry, fluorescence activated

cell sorting, filtration, gradient-based centrifugation, elution, microfluidics,
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10. The met hod of any one of the clains 4-6, wherein the third profile or
the fourth profile conprises the absence of at | east one of the one or nore
mar ker s olo=aixbieizsease or condition. 11. The net hod ofcarg2anm43is t he
clainms 1-6, further conprising |lysing the >2n phagocytic cells and the =2n
phagocytic cells before a). 12. The method of any one of the clains 1-6
and 11, further conprising extracting cellular contents fromthe >2n
phagocytic cells_and.the =2n

|
Do Yoo e Rt Bnston AR e e AR ey o1 n at 1 east

one of the one Qﬁn@@ﬁ&m@&ﬁ%ﬁﬁﬁd@&lﬁghﬂmﬂbﬁﬁﬂﬁﬁngax@%ﬁQﬂbhﬁ&nﬁ%r@resent in
the cellular contents of the >2n phagocytl c cells. 14. The nethod of claim

12, wherei n t he combingiionthereofmar kers of sai d di sease or condition are not
present in the ceIIuIar contents of the =2n phagocytlc cells. 15. The

met hod of clai mqp2, ﬁétﬂo&dgﬁn%ﬁe'so‘ﬂhg gﬁs%zgéggse 1ntt e>2 %Ha %gocyti ¢

cells conprise V|able I sease otic
di seased cel |l s, (Eﬂinuhabwdgyhumprﬁﬁkiﬁmm%ﬂbgdﬁ&bﬂ@mﬁgee&s fetal cells,
trophobl asts, or fragnents thereof 16. The method of any one of the

clainms 1-6, mher int lls pr |.east one of the
one or more markers o?hesla?tg(’dgqq 06? %ﬁ'@ﬁ %‘Wﬁeriﬁ? thera PRAEOREY of any
one of the C|a'ﬂﬁﬂém@moﬁ%ﬂBﬁﬁﬁngﬁﬁﬂ%m%kegugﬁ&Pﬁéhﬁﬁcé3ﬁhé§ﬁ§6 dyfié ed
difference of c) to a repository of one or nore known narkers of said

di sease or condicllon. 18. The nethod of claim 17, wherein the repository
is obtained by data 19. The nethod of any one of the clains 1-6, wherein

the phagocytic cﬁl I's HEmethod of claim 31, wherein the target is expressed by the phagocytic

cells.

33. The method of claim 31, wherein the target is not expressed by the

phagocytic cells.

34. The method of claim 31, wherein the target is a marker of said disease or

condition.

35. The method of any one of the claims 22-24, wherein the >2n phagocytic
cells are isolated using a ligand that binds to a molecular receptor expressed on the

plasma membranes of white blood cells.

36. The method of any one of the claims 1-6, wherein the one or more
markers are nucleic acids, proteins, lipids, carbohydrates, metabolites, or

combinations thereof.

37. The method of claim 36, wherein the nucleic acids are nucleotides,

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

38. The method of claim 37, wherein the DNAs are double-stranded DNAs,
single-stranded DNAs, multi-stranded DNAs, complementary DNAs, genomic
DNAs, or non-coding DNAs.

39. The method of claim 37, wherein the RNAs are messenger RNAs
(mRNAS), microRNAs (miRNAs), small nucleolar RNAs (snoRNAs), ribosomal
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pr of essi onal phagocytic cells, non-professional phagocytic cells, or

m xtures thereof 20. The nethod of claim 19, wherein the professional
phagocyt iwoceld@E2mse neutrophils, macrophages, nonocyt eeCTdsa@niossoes cel | s,
foamcells, mast cells, eosinophils, or mxtures thereof 21. The nethod of
claim 19, wherein the non-professional phagocytic cells are epithelial
cells, endothelial cells, fibroblasts, nmesenchymal cells, or m xtures

o B AR SR RRAT RO, P BB By, o ot e

are isolated frameodedid MlcfehmnA§@mNAs) bi saRUBBipI®RNAG (dhanak). t he subj ect .
23. The nethod of any one of the clains 1-6, wherein the >2n phagocytic

cells and the =2n phagocytic cells are isolated froma popul ation of
phagocytic cel | $*0. 24Thehethedeafislsim &4, whewinthoprotein afespynotasils pepfidshagocyt i ¢

cells and the -Zeﬂ@@ﬁlﬁga%‘ﬁ én's Ginfisldic}, Bl ?m'eés‘ﬁé trc‘?thJ &%n?%Ph‘# ﬁiohe‘%.” of

phagocytic cells cytonmetry uore ence ted ce sorting,
filtration, gradient-based centri fugatl on, eluti on, m crof luidics, magnetic
separati on technilque, Tlid mahekdehtm i grhetcinthskpdyad fatn adidsc aukrgluets,

nanostructure, an um dotfs, hig hr oughput . m cr oscope- based platform or
a conbination t ?trge ﬁosl lnﬁg‘Pﬁ?ﬁtﬂmggm gigc Q(P vﬁ%& % t he popul ati on
of phagocytic celi@rdifidl, $RlcabsfbsiHoR @@ﬂd%l dikﬂéﬂil keBol Iplggsues, or
cells of the sug(%yecrt i %BJC 1%ié)rsréstohf(;)'ﬁi1 5 coélfmm ¥ 1&@@9 e\/\%e{?el n the bodily

fluid sanple is satchadlipidy; p@ieket1§¢sodio11n68§}'qethSIpbﬂhpid éthmotﬁml@er ebr ospi nal
fluid, synovial fluid ascite ffusion, fluid
obtained froma %’F Srgoﬁg%PlYﬁB‘r%Wwﬁﬁi ﬁ‘?‘?’én?%ltpgpﬁqsplgﬂ'g@glg?erelf | ui d obtained from
a pregnant WomarphipgphhthtslsS@eORyh- &Hohﬁ@@?@l‘oph@s‘pﬂcbl@l@%@bﬂﬂ%ld‘nﬁﬁ’dﬂ a pregnant
woman in the third trinester, materna ammiotic fluid, chorionic
villus sanple, falxsewphosphaliaidophornhslidiepcidilva-nhptRaiiic agisk sohmapmyglinne,

maternal sal i va . AL aGR0kAS AL St Rl rllARuid H¥RaguARH, cervi cal vagi nal

a
fluid, i nterstiti
triacylglycerol, diacylglycerol, monoacylglycerol, acyl-CoA, acylcarnitine,

oxysterol, ceramide, cardiolipin, sphingoid base-1-phosphate, shingosine, lyso-
sphingomyelin,, gangliosides, plasmalogen, sulfatide, low density lipoproteins
(LDLs), very low density lipoproteins (VLDLs), high density lipoproteins (HDLs),

sphingoid base-1-phosphates, or derivatives thereof.

42 The method of claim 36, wherein the carbohydrates are monosaccharides,

disaccharides, polysaccharides, oligosaccharides, or derivatives thereof.

43. The method of claim 36, wherein the metabolites are primary metabolites,
secondary metabolites, organic metabolites, inorganic metabolites, prostaglandins,
hydroxyeicosatetracnoic acids, hydroxyoctadecadienoic acids, steroids, bile acids,

vitamins, or derivatives thereof.

44, The method of any one of the claims 1-6, wherein the profile is a nucleic
acid profile, a protein profile, a lipid profile, a carbohydrate profile, a metabolite

profile, or a combination thereof.

45. The method of claim 44, wherein the profile is determined by a qualitative

assay, a quantitative assay, or a combination thereof.
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27. The nmethod of claim22 or 25, wherein the cells are white bl ood cells.
28. The nethod of any one of the clains 23 and 25-27, wherein the

popul at i onoabizphamecytic cells is isolated using anti bo#Cceais20120450The

met hod of any one of the clainms 23 and 25-27, wherein the popul ati on of
phagocytic cells is isolated by flow cytonetry, fluorescence activated cell
sorting, filtration, gradient-based centrifugation, elution, mcrofluidics,

magnet i ¢ separat on techni escent netic separation technique,
nanostructure, dqUantu tEOde% E‘ %?51 Wi’ﬁ'ﬁHlpth?q t&?%@@&%i“ﬁé?@ﬂ“ﬁf“ﬁt form or
a conbi nation thﬁlre@t%quencﬁt% rahBém BRk A de@bnodidy SaRE ddeokRrtihaions 22- 24,

wherein the >2n phagocytic cells are isolated by u3|r&? a product secret ed
by the phagocyt isequsasing wholgEenonrescarsneing swe@mgtmhab 1zafipy cl ai ms 22- 24,

Feret on the. oUPRAEREKIS Al Bl AR AP egil Ma SRR 200 )

wherein the tar ggt:lesaluaicmggeﬁgedbetweitmlonhaga&mgg @lldéphhsﬁsequ&ﬁ:mgmgh met hod of
claim 31, wherein the target. is not expressed by t phagocytic cells. 34.
The nethod of c|tbliowglmtSeq\mwégaﬂla@%@lxw@@lswwy %W@Pga sulsion§CH sease or

condi tion. sequencing by reversible dye terminator, paired-end sequencing, near-term

sequencing, exonuclease sequencing, sequencing by ligation, short-read
sequencing, single-molecule sequencing, sequencing-by-synthesis, real-time
sequencing, reverse-terminator sequencing, nanopore sequencing, 454 sequencing,
Solexa Genome Analyzer sequencing, SOLiD® sequencing, MS-PET sequencing,
mass spectrometry, matrix assisted laser desorption/ionization-time of flight
(MALDI-TOF) mass spectrometry, electrospray ionization (ESI) mass
spectrometry, surface-enhanced laser deorption/ionization-time of flight (SELDI-
TOF) mass spectrometry, quadrupole-time of flight (Q-TOF) mass spectrometry,
atmospheric pressure photoionization mass spectrometry (APPI-MS), Fourier
transform mass spectrometry (FTMS), matrix-assisted laser desorption/ionization-
Fourier transform-ion cyclotron resonance (MALDI-FT-ICR) mass spectrometry,
secondary ion mass spectrometry (SIMS), polymerase chain reaction (PCR)
analysis, quantitative PCR, real-time¢ PCR, fluorescence assay, colorimetric assay,

chemiluminescent assay, or a combination thereof.

47. The method of claim 44, wherein the nucleic acid profile is a genotypic
profile, a single nucleotide polymorphism profile, a gene mutation profile, a gene
copy number profile, a DNA methylation profile, a DNA acetylation profile, a

chromosome dosage profile, a gene expression profile, or a combination thereof.

48. The method of claim 47, wherein the nucleic acid profile is determined by
polymerase chain reaction (PCR) analysis, sequencing analysis, electrophoretic
analysis, restriction fragment length polymorphism (RFLP) analysis, Northern blot
analysis, quantitative PCR, reverse-transcriptase-PCR analysis (RT-PCR), allele-
specific oligonucleotide hybridization analysis, comparative genomic

hybridization, heteroduplex mobility assay (HMA), single strand conformational
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35. The nethod of any one of the clains 22-24, wherein the >2n phagocytic
cells are isolated using a ligand that binds to a nol ecul ar receptor

expr essedwonotdm2pasna nmenbranes of white bl ood cel |l s. pC3aIS20ihe430es hod of
any one of the clains 1-6, wherein the one or nore markers are nucleic
acids, proteins, lipids, carbohydrates, netabolites, or conbinations
thereof. 37. The nmethod of claim 36, wherein the nucleic acids are

nucl eoti des, oli nucl,eot 38. The

e hod of ol ai PP MUHERLISTER} dTRRne EPaRy Rl SN ap PR R Aase

si ngl e- st randed daihstch éﬂdlyfsﬂs rﬁztsg_glp'e ndefOARL ¥Rty NAL assBRAOM C
DNAs, or non- codlng DNAs. od of claim37, wherein the RNAs are

messenger RNAs (ﬁﬁhﬁ@@PUWV@ﬂ@mmmém@ﬁfﬂm@é@dA%@hTQFhm@ﬁﬁ@ﬁammRNAs (snoRNAs) ,
ri bosomal RNAS ﬁ&%%%{ 10nlzaﬂn1§ E%W%é%) Surf?(,rgaenthlchLl%efre“ ng RNAs

(si RNAs), heterogenegu nuc alrrpin RNAs
(shRNAs) . 40. Therptiet/dadatvh-todeaif il oS EMIETEOIFN mbfke ptroiety) gualigpoRr NO
acids, peptides,  enz anti gens, antibodi es, cytokines, |ipoproteins,

gl ycopr ot ei ns, d%mﬂrmyﬂ%lﬁég “TOR} MassTiRectiogicHb FUBISDRSIPFASBIE PhAKIEZRTON he | pi ds

are fatty acids ghqk st erol
esters, trigl ycerl gg&e&?drlileft@g%wﬂggfPE‘LF:%%?%P{%{B@E?@E?@%& ho %hol i pids,
sEh:ngollﬁlds sﬁﬂnnﬁmprmgfwhﬁgmmnfmhymmﬂEmnmammm%nmmﬁmydbugpoIyketides,
chol i ne gl ycerophosphol i nol am ne gl ycer ophosphol i pi

phosphat i dyl | noSFRBHcs BHeLBHEF AT B e re tinepap bR s hegizometry

| yso-chol i ne 9'ySﬁﬂ@Pﬁﬁﬁ&ﬂthBh@woh%&?S@&ﬂﬁﬂQ%ﬁﬁh&%s9ﬁMﬁﬁﬁ@ﬂM%§@90|'pld
phosphati dic aC|d ['yso- phosphatidi ¢ aci d, sphi ngomyelin,

gal act osyl cer am fh@resgalnmosw lydoridizatods (FISHe@hlfoatoggmcam|snilshyhnldtzsttoagI andi ns,
triacyl glycerol, diacyl gl ycerql . .np yI I cerol acylcarnltlne
oxysterol, cera%pgg% %ﬁ@ﬂ%@ﬁ”ﬁ?ﬁ“ﬁ¥gﬁﬁﬁ ggkgmm¥ﬂ%%8§%W@F shi ngosi ne,
| ysosphi ngonyel |H3"bﬂ&l@d‘t‘1@h|k@§fb@@ﬁlg, Iﬁlhla@maﬂlgaga{ldepswehegrbmnpnlﬁmd@nsl ty

|'i poproteins (LDLs), very Iom1den5|t E protelnsIéVLDLs aﬁgden5|ty
| i popr ot ei ns (HmNH)PA),s@wnh@medﬂwa@éx SpHeasescen Fragmpnts @I t her eof

42. The method %C&gc%w?n?fe%ylmf%peecfﬁcﬁaaﬁ SRPPROUATBLP S PGt oSacchar i des,

Enrichment by Ligation-mediated PCR (HELP) assay, radioactive acetate labeling
assays, colorimetric DNA acetylation assay, chromatin immunoprecipitation
combined with microarray (ChIP-on-chip) assay, restriction landmark genomic
scanning, Methylated DNA immunoprecipitation (MeDIP), molecular break light
assay for DNA adenine methyltransferase activity, chromatographic separation,
methylation-sensitive restriction enzyme analysis, bisulfite-driven conversion of
non-methylated cytosine to uracil, methyl-binding PCR analysis, or a combination

thereof,

49. The method of claim 47, wherein the nucleic acid profile is determined by
a sequencing technique selected from the group consisting of direct sequencing,
random shotgun sequencing, Sanger dideoxy termination sequencing, whole-
genome sequencing, sequencing by hybridization, pyrosequencing, capillary
electrophoresis, gel electrophoresis, duplex sequencing, cycle sequencing, single-
base extension sequencing, solid-phase sequencing, high-throughput sequencing,
massively parallel signature sequencing, emulsion PCR, sequencing by reversible
dye terminator, paired-end sequencing, near-term sequencing, exonuclease

sequencing, sequencing by ligation, short-read sequencing, single-molecule
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di sacchari des, polysaccharides, oligosaccharides, or derivatives thereof
43. The nethod of claim 36, wherein the netabolites are primary

nmet abol i twe,20paaendary net abol ites, organi ¢ netabol it espCrrseganiinis

nmet abol i tes, prostagl andi ns, hydroxyei cosat etraenoi ¢ aci ds,

hydr oxyoct adecadi enoi ¢ acids, steroids, bile acids, vitam ns, or
derivatives thereof. 44. The nethod of any one of the clains 1-6, wherein
the profile is a nucleic acid g{ofi%e, a frotein grofile, a Lipid profile,
a carbohydrate pFEIITES SYURGEHETY Ay BRTTRC SCGPeni e SRS AT TR Y her eof  45.
The nethod of clsihddg, nide6@isubltgPd 2 ediRndife, 86k er Ginded AMlygrqual i tative
assay, a quantitative assay, or a conbination thereof WO

2012/ 012725PCT/ yS2endnHS90U8R seggencingeMirdttigaqusncied. laps spestropkey.éhda t he
guantitative as§%xm§3%§” & qencing, di rect sequenci ng, random shot gun
sequenci ng, Sanger di deoxy term nation sequenci ng, whol e-genonme sequenci ng,
sequenci ng by hybridi zati on, pyrosequencing, capillary electrophoresis, gel
el ect rophor esi s,50dupl € mabndariclaing 44, swhetetn theprueingirolje issipngtie- base ext ensi on
sequenci ng, solid-phase sequenci.ng,. high-throughput. sequencjng, nassively
paral | el si gnat (FECEERPENET A O ShAIIPHR > 05 t%bgﬁ?oteversible dye
term nator, paired-end sequencing, near-term sequencing, exonuclease
sequenci ng, sequanci NGhdi¥ethdDFiaRR 50, SHekchr th@ATicRGALRO &idRQmiftd\y! £&- nol ecul e
sequenci ng, sequenci ng-by-synthesis, real-tinme sequencing, _

rever se-t er m natimmugelgvenhenntyy assan eperzeme-dojed nvinnogsodsat assey) (FASARE, Sol exa

Genone Anal yzer sequenci ng, .SOLi.DO seauenci,n MBS- PET. sequenci ng, mass
Petivelbied ARl it e e R BT TR R
(MALDI - TOF) mas Schﬁﬂﬁfdgwpﬁﬁlhighg)eﬂbﬁﬁhd&ﬁlﬁfdﬁbﬂto&rﬁﬂig?a@ﬁ}i @IPL(5Sk) nMass
spectrometry, surface-enhanced | aser deorption/ionization-tinme of flight

( SELDI TOF) nmss SHEefqeiiby. mass faeamepp tendem pasofpegtiomghy, nagirerijtedmss
spectronetry, at . Cnr-essur | QL Zat A onetry

(PPl NSy Four i B TR BAARH el 1R A EOH | RS el TS o e

| aser desor pti ordldcatdpzatiomrabon(HSEr mask gresttamony| @ifacyanhaicediaser esonance
(MALDI - FT-1 CR) nmss .spectronetry, secondary ion mass spectronetry (SI M5) ,
pol ymer ase chai rilcp@test/ ioigatiopdir)e of Alighi SELDIJQEh ppssapseyremprqvadaweler i me PCR,
fl uorescence as Ihr [ ] ], : a

conbi nati on the?g%?#qaggﬁQﬁﬁgﬁﬁg?ﬁ%§ﬁ§ e%?%?%#ﬁ%%ﬁ&ﬁ%@%ﬁ%ﬁﬁﬁgxﬁﬂc eic acid
profile is a genoasygicctrquatdyi( ABPI-MS)s F oglee trmylre odas dpegmimetrp (AIMS)M profil e, a
gene nutation profi.le,. ene, copy nunber profile,.a DNA net hyl ation
profile, a DNA dBURYRERONSE TG rehisHBEHET g BrBrT e, a gene
expressi on profik@naRE (MACDIPTNER] ﬁass%[tke@fr&ﬁ&fy, seféhdarlnNen AL RRG&hets) @i m 47,
wherein the nucleic acid profile is determ ned by pol ynerase chain reaction

(PCR) anal ysis, (§Bdblendiomymencaisyysi sicrastepyt mispsiloidetahip-enel ayssiys surfagst ri cti on
o | oL BRbYTRLAT AR, S0 B L D R g >

guantitative PCR (S
al l el e-specific oligonucleotide hybridization analysis, conparative genom c

hybri di zati on, hgter otuph@kodadlialn 5¢, whsaythd pivd)n, acBvanigh profilercamplrises
conf or mat i onal . _ e . .
determining a phosphorylation state, an ubiquitination state, a myristoylation state,

a conformational state, or a combination thercof of the one or more markers.

53. The method of claim 44, wherein the lipid profile is determined by
chromatography, liquid chromatography, size exclusion chromatography, high
performance liquid chromatography (HPLC), gas chromatography, mass
spectrometry, tandem mass spectrometry, matrix assisted laser
desorption/ionization-time of flight (MALDI-TOF) mass spectrometry,
electrospray ionization (ESI) mass spectrometry, surface-enhanced laser

deorption/ionization-time of flight (SELDI-TOF) mass spectrometry, quadrupole-
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pol ynmor phi sm (SSCP), denaturing gradi ent gel electrophisis (DGGE), RNAase
m smat ch anal ysis, mass spectronetry, tandem nass spectronetry, matrix

assi st ed wazer2/demsr pti on/ionization-tinme of flight (MARPDIAROHI/0#AIS
spectronmetry, electrospray ionization (ESI) mass spectronetry,
surface-enhanced | aser deorption/ionization-tinme of flight (SELD -TOF) nass
spectronetry, quadrupole-tine of flight (Q TOF) mass spectronetry,

at nospheri c pressur t zation mass spectronmetry (APPL-MS)., Fourier
't anshor m mass. SHtEHed Py T ey PocHnr e RS EPAPER o oo Fion

desor ption/ioni Ztﬁdsls %ctF@Wmﬂy‘%APPI[MBFFQIIrI& AR Glad peRronREP (FRINES),
(MALDI - FT-1 CR) mass spectronetry, secondar%@; on mass spectronetry (SIM),

surface pl asnon magbaniee lasseltdition/igsiztion rigstrapsformriagi ayelotigror i di zat i on,

[ wor escence in ol bihcDNIA AF216RN(EL S on ! QROGR' G bk bbb

hybri di zati on ( rmuno m’croarra arative
genoni ¢ hybri di Z(SIMS))madioaﬁmmoy@aﬁgmwmﬂutdlcrﬂhq%dsd:c@aidypdbtdd&@ﬁsfdent pr obe
anplification (MPA), Quantitative Miltiplex PCR of Short Fluorescent

Fragment s (qvpsp“}uorqa@ee?e@é‘%fefﬁyn O%Gélﬁlﬁwram?sawcswéaF@m@nqﬂeaﬂ(ewsﬁ) assay, Hpall
tiny fragment Enrichment by Ligation-nedi ated PCR (HELP) assay, radioactive
acetate | abel i ngassays, mGRIAIFicIRh bid, GyHoR tﬁ&aﬁydh?&ra@gm%mxmrﬁn{eamt' n

i mmunopr eci pitation conbi ned with m’croarray chi p) assay,
restriction | andyshtongegophg llqmdn]nmmgtogmﬂtyhyteaﬁxeldmmrommmyduglp| tation

(MeDI P), nol ecul ar. break li ght ass e neth Itr nsferase
bocivi vy, "ohr ondttgraan 1o aR R i DM KR8k ot on
enzyme anal ysi s,gpiagalfAd e e e tosine to
uracil, nethyl - b(l ndi gg P(ﬁ gﬁ%%@?s@g?%@&zgagggb&?ﬁg F%Hr?eftwfgésg%f gsdsf The net hod
of claim 47, whenash speetenatiicteedes maash speprandtlyemptsx @ssisted diseled by a sequenci ng
techni que sel eCta%gjoqgtggm)mzrﬁ%alggglEBfﬁlgﬂts(MsAL[?gF(ﬁ;) afild g&ttroﬁq%ﬁlye”c' ng, random

shot gun sequenci hg, erm nation sequ nci-ng, °’whol egenone
sequenci ng, Sequﬂd&ﬁrbdp@benhMbﬂ (E$|I)21ﬁds!s Qﬁctr@w’[@sﬁﬁb@%hmed leapi | | ary

el ectrophoresis, gel electrophoresls dupl ex sequenci ng, cycl e sequenci ng,
si ngl e- base ext é}‘?gﬁpﬁﬂﬂ@é’éﬂ@ﬁéim@ laght § &) @é@jd@%&rplﬁ@f}’, Aragrweler oughput
sequenci ng, nas r.al

sequenci ng by rzti/ngr mb@? (g s g?dlgn g1%1%5[1%\“%& re érl@ § %ﬁ?ﬁ)@éy near-term
sequenci ng, exonusk q&steomgthBBEMS) Fsmwueamfamg nblys slpecga)ﬁneﬁp(FHIﬁib)rt- read

sequenci ng, si ng]llaée%xngslégwahﬁ?r e uen %JH%H qullqutgalél? mgy sy%fr}%gl 5452eal -tinme
sequenci ng, rev S
sequenci ng, Sol er%s%n&ﬂ%@%Lﬁ[‘ﬁ*FMéﬁfm%‘%%&%ﬂ&h&ﬂn @Q&h@%ﬁ%%@&trmew\ﬁ PET

sequenci ng, ness spectrometry, and a comnbi nat'i on t hér eof The net hod
of clai m 44, vxhe(SIM&) taﬂenmnmoessw, pn@ﬁﬁhll@c ph;p%azawd atsey, detestioneBsi on profile, a

protein activati rofi i.nation ther he met hod of
Pl o m 50 wher ei TR s Bt PRGN AGcHER oF AFwEanggn ool

I mrunohi st ochemi stry assay, an enzyne-linked i munosorbent assay (ELISA),
in situ hybridizati onThohéRidragy arhe cldimd Wodwhdrsin IRt 0E 62 P leddt Ao

excl usi on chronmat ography, high performance |iquid chronmatography (HPLC),
gas chromat ogr aphipaschpisiondieltst r omet ry, tandem mass spectrometry, matrix
assisted | aser desorption/ionization-tinme of flight (MALD -TOF) nass
spectronetry, elgctro i t.r

surf ace- enhancedS%l ase?ll?er or%ﬂ%ﬁl}ﬂ)ﬂoegfﬁbz&aﬁﬁo% 6??1?7%612?1%%?6] ‘a(%agll_lﬁ)afl'-TCF) mass
spectronmetry, quadrupole-tine of flight (Q TOF) nass spectrorretry,

at nospheric presSure phonghahifzhin oh whess thpabiccionehunyan APPI - MS) , Fouri er
transform mass spectrometry (FTMS), matrix- assisted | aser

desor ption/ioni zati onszFour t r ansf | ot 1.0 esgnance

(VALD - FT 1 Ry s st biar PR R - PRl SR8y (siney,
radi oi munoassaykan aM-IPEEOBYce. M crof | ui di ¢ chi p- based assays, surface
pl asnon resonance, sequencing, Western blotti ng assay or a conbi nation
thereof. 52. The method of claim 50, wherein protein activation

profile conprisey: det Eiametharpialapmes prisicy the ﬁhgﬁrelﬁea\%@lea&d ofPlul 41 nat i on
state, a nyrist a t n iOna te ation

t hereof of the %fg %)% ?ﬂ%?e% grfgﬁ fggﬁ%hfgfaﬁ%% E%l% 33@1@{15@01%%1% g/her ein
the |ipid profi lfeldi &fudéBebidi hréodd, by 1 GTulbdiEttrogreaphy, |iquid chromat ogr aphy,

si ze excl usi on chromat ography, high performance |iquid chromatography
(HPLC), gas chronatography, mass spectronetry, tandem mass spectronetry,
matrix assisted |aser desorption/ionizati 6dn-time of flight (MALDI-TOF) nass
spectrometry, electrospray ionization (ESI) mass spectronetry,
surface-enhanced | aser deorption/ionization-tinme of flight (SELD -TOF) nass
spectrorretry, quadrupol e- t| ne of fI | ght (QTCF) nmass spectrorretry,

o o, o Ly o o e A N1 e



55. The nethod of any one the clains 1-6, wherein the subject has at | east
two di seases or conditions. 56. The nethod of any one the clains 1-6,
wherei n twestdyjierss is a mammal . 57. The net hod of cl aiParAB20mioe3oes n t he
subject is a human. 58. The nethod of any one the clains 1-6, wherein the
difference is greater than a 1-fold difference. 59. The nethod of claim
58, wherein the difference is at |east 1 05-fold, 1.1- fold, 1.2-fold,
1.3-fold, 1.4-fold, 1.5-fold, d, 3-fo 4fo|d 5fo|d 6-
fold, 7-fold, 8-Told, ]% {1 °f8‘ram1{1)%f8 Geip I’Ffd&Pae?ﬁ8%C°“9 154

2012/ 012725PCT/ lé@ﬁl%%&ic@l%ﬁ@é’&se R QondlthR, MM hsRbiafel @iseAsd ooondih&s @i n t he

di sease or condition is a cardi ovascul ar di sease or condition, a
ki dney- associ at qucrdteberapsegnancy ceeied dibaser, orgoshitéanat squrddegioat egnancy- r el at ed

di sease or condif| I%E%Jﬁatrlg Hfsgasé) 911 c%%ltu? aglp %H%}%%}{g QIJ ﬁﬁl{ung re t decﬁssegseor

I%eu
condition, an au I Sease or con 1 on, a cancer,

an infectious digeaskionla @ﬁmﬂla&uuﬁ&noas didca @i ondlitioal aldit&ihblﬁﬁ‘llal digrder,
I‘eSpI r at ory- gast rointestinal tract di sease or conditi on, .a repr OdUCt |l ve
di sease or cond|9tIP%PHatoa’ngaétﬁ%@tﬁSélFlﬁllU@Ctdi15§é9§§éCQ§11dm@6=ri’dFRfP@W“Veadlsease or

muscul o- skel et a'coﬂd ﬁ&f'ﬂ‘%xf y&x‘ihaﬁﬁ’i@ﬁiséds%‘rco%tﬁl ﬁ{u% ﬂéef%%%?eag’erorcond' tion

61. A nethod for enfl one or nore mar I sease or condition
conpri si ng: confhmordeltaaalemmaildlmgasaof ccmdmomrofl I e of anal ytes from >211
phagocytic cells froma subject having said di sease or condition;

6l. A method for identifying one or more markers of a disease or condition

comprising:

a) determining a first profile of analytes from >2n phagocytic cells from a

subject having said disease or condition;

determining a second profile of analytes from =2n phagocytic cells from

the subject having said disease or condition;

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

second profile;

b) determining a third profile of analytes from >2n phagocytic cells from a

control subject not having said disease or condition;

determining a fourth profile of analytes from =2n phagocytic cells from the

control subject not having said disease or condition;

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

fourth profile; and

¢) identifying one or more analytes specific to the first set of differences
relative to the second set of differences, the identified analytes being markers of

said disease or condition.
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determ ning a second profile of analytes from =2n phagocytic cells fromthe
subj ect having said disease or condition; identifying a first set of
di fferencwe 2oetaern the first and second profiles, wherecm/usb@ihisoss set of
differences is specific to the first profile relative to the second
profile; b) determning a third profile of analytes from >2n
phagocytic cells froma control subject not having said di sease or

condi tion; det erni ni ou rofile of analytes from =2n
phagocytic cell $%ro Wﬁ@“@8H§F%FnéLEFﬂ@f“ﬁ%¥mW%ving sai d di sease or

condi tion; identifying a second set of differences between the third
and fourth profiles, dpWsfigihga filepsakefahabets (i el beisenrs efectdd bspggi fic to
the third profile relative to the fourth profile; and c) identifying

one or nore analdjtes 05 paditiop fromghe sybjestihaeing sd digpsedireonsditt¥ices rel ative to
t he second set of differences, the identified anal ytes being markers of

said disease or condibi iy, o MA A0HRPIRLRIRGH LR1IL04R0 AR e ot hod
i I ift

of claim 61, further conprising: obtaining a profil e of
anal ytes from cehidslisesse b gmugisn &bhelxtsebjedinagng diddlizease coditmwondi tion from
t he subj ect having said disease or condition; obtaining a sixth
profile of analytes fromcells or tissues not affe d ai d di sease or
Bondi t {on from i he_ stfTBEReRdRG LA E ot he BhRadheRBom:s
identifying a thifehisat il setiof iRRAER S PeLiMeBMhd vt froflt RlAREoshat h
profiles, wherein the third set of differences is specific to the fifth
profile rel ativeitpwhls; aidxt h profile; and e) identifying at |east
one of the one or nore nmarkers of c) present in the third set of

di fferences. 63. The : ' ther
conprising |lysing thg}Bl Egigﬁyﬁﬁéagtgé%ttolﬂgggg% ?Ige%gﬁ@te?h%ﬁe:rg#cgﬁg’a%lg%ltt?eg cells
bef ore a). 64. Theirdet bfatiffoéncanny one of the clainms 61-62 and 63, further
conprising extracting cellular contents fromthe >2n phagocytic cells and
the =2n phagocyt&f: Ce]rlllesmgl?gdoorf?m}? gn'e of the claims 61-62, further comprising lysing the

>2n phagocytic cells and the =2n phagocytic cells before a).

64. The method of any one of the claims 61-62 and 63, further comprising
extracting cellular contents from the >2n phagocytic cells and the =2n phagocytic

cells before a).

65. The method of claim 64, wherein the cellular contents of the >2n
phagocytic cells comprise viable diseased cells, dead diseased cells, apoptotic
diseased cells, circulating tumor cells, infectious agents, fetal cells, trophoblasts, or

fragments thereof.

06. The method of any one of the claims 61-62, wherein the first profile or the
second profile comprises the absence of at least one of the one or more markers of

said disease or condition.

67. The method of any one of the claims 61-62, wherein the third profile or
the fourth profile comprises the absence of at least one of the one or more markers

of said disease or condition.
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65. The net hod of claim64, wherein the cellular contents of the >2n
phagocytic cells conprise viable diseased cells, dead di seased cells,

apopt ot i cwoizseaaentscel |'s, circul ating tunor cells, infeeCrassoagews, feta
cells, trophoblasts, or fragnments thereof. 66. The nethod of any one of the
clainms 61-62, wherein the first profile or the second profile conprises the
absence of at |east one of the one or nore markers of said di sease or

condition. 67.T one t - he third
orofi 1 e or the furcni g meePtinhiEdhe R uRERag Rtk She®or 't he
one or nore nar kelisp@fileeanpridh HeasenRlof &R dne@nthe oM¥dr more markers of

2012/ 012725PCT/ U82011/ 045018 68. The nethod of any one of the clains

61- 62, wherei n tsad discgser gmditiph.e or the sixth profile conprises the absence
of at | east one of the one or nore narkers of said di sease or condition.

69. The method gf a”yTFPélﬁetRJd&fQﬁrs &leao'ffﬁ%c%qu% 62""% 16 el E%/o%?t?o%% tic Ce' I's

are professional phagocytic cel non-pro eSS|0na pha

m Xt ur es t her eofare piGfessidnel phegdeotc @fls, ab@profE@onahplepedyric tdile, g nottess i onal
phagocytic ceIIs are neut r ophi |l s, nacrophages, nonocytes, dendritic cells,
foam cel I's, mast"®@®fl s, eosinophils, or mixtures thereof. 71. The nethod
of clain169 wher ei n the non- pr of essi onal phagocytic cells are epithelial

cel I's, endothel igl cerhsmethidyrehlass %vheféﬁﬁtﬁ@ﬁjaféﬁ@dnapﬁlla}go%yn@éellﬂhﬁét ur es
thereof 72. The nethod of any one of the clains 61-62, wherein the >2n
phagocytic neutrophils, macrophages, monocytes, dendritic cells, foam cells, mast cells,

eosinophils, or mixtures thereof.

71. The method of claim 69, wherein the non-professional phagocytic cells
are epithelial cells, endothelial cells, fibroblasts, mesenchymal cells, or mixtures

thereof,

72. The method of any one of the claims 61-62, wherein the >2n phagocytic
cells and the =2n phagocytic cells are isolated from a bodily fluid sample, tissues,

or cells of the subject.

73. The method of any one of the claims 61-62, wherein the >2n phagocytic
cells and the =2n phagocytic cells are isolated from a population of phagocytic

cells.

74. The method of claim 73, wherein the >2n phagocytic cells and the =2n
phagocytic cells are isolated from a population of phagocytic cells by flow
cytometry, fluorescence activated cell sorting, filtration, gradient-based
centrifugation, elution, microfluidics, magnetic separation technique, fluorescent-
magnetic separation technique, nanostructure, quantum dots, high throughput

microscope-based platform, or a combination thereof.

75. The method of any one of the claims 72-74, wherein the population of
phagocytic cells is isolated from a bodily fluid sample, tissues, or cells of the

subject.
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cells and the =2n phagocytic cells are isolated froma bodily fluid sanple,
tissues, or cells of the subject. 73. The nethod of any one of the clains
61-62, whwoenr/mbes>2n phagocytic cells and the =2n phagotysca1oeiois are

i solated froma popul ati on of phagocytic cells. 74. The method of claim
73, wherein the >2n phagocytic cells and the =2n phagocytic cells are

i solated froma popul ati on of phagocytic cells by flow cytonetry,

fl uorescence actjvated cel rtin filtrat.iqn, i.ent - bas
ener T oot F onc ot o Sethod St & s, WhGhin A oo E R Boni que.
f 1 uor escent - magngtb GtodERaNaALGh 1186 BIcBYShinad A SdyhotGd WL R, cydti@fMiigm dot s,

hi gh t hroughput m croscope-based platform or a conbination thereof. 75.
The met hod of ardjcishelayfal elifesion) Byidpbtapedznom gpsewinhwema ipdpdirdt i on of

phagocytic cells_.|s.ls@l {g@% [ Ui -t s, or cells
of the subject. Stﬂb%@o@ﬂ&é@%? ? E@%Eﬁ%ﬂﬁ%’dh&e%%% %hnéetsgr?ét?‘ﬁ@d of claim
72 or 75, wher eidbtadifed flomd prygnblthothas anghé ehind $rilés@ednatétidl bBBod, maditic sal i va,
| ynph fluid, cerebrospinal fluid, synovial fluid, cystic fluid, ascites,

pleural effusi orfluid Chqrnisyils ruaple, fyih ronhs ergimplantagieheipbry s makenal | r st
trimester, flui tal t 1 ; L r i mest er,
! ui g,.9b Iﬁdtegﬁﬂ Silfvg,@lﬁeﬁgl%gﬁﬁg,tfﬁwf fé{;‘ath B &?\ﬁ&'ﬂgaﬁfg{al |

fluid obtained froma preghant woman rimester, terna
bl ood, ami oti ¢ fldidjirdgrstaiabfividri ocwrlfluids sanple, fluid froma
prei npl antation enbryo, maternal urine, maternal saliva, placental sanple,

fetal blood, |avage and cervjcal.vaginal flui interstitial fluid, or
boutar fud. 7 e TSl Pyt s ol Sl i Gl 6 ar e
white blood cells. 78. The nethod of any one of the clains 73 and 75-77,

wher ei n the popujgat i omhOhethdiagasybicwf @Rlclaimd B dng 0b-ay echettsd hg ant i bodi es.
79. The nethod of any one of the clainms 73 and 75-77, wherein the

popul ati on of pH®geayan;af phagpesic cellsiisioplatedepingantibesiigscyt onetry, fl uorescence
activated cell sorting, filtration, gradient-based centrifugation, elution,

Ccrofl uidics. o Lo ! | ‘ o
mcrotludics, nagne Tﬁeﬁ&ﬁ’@d&oﬁgﬁ&le o%ﬁfé%laﬂﬂs?‘gj anﬁW—%éﬁ%ﬁ‘eﬂ{mg&g”e I

separati on, nanostructures, um dot's, h T hr oughput m croscope- based
pl atform or comnbpuatianaphaghernieoélls i8Qolatdhiey fiwt tyadmafy, Amyecsoeree adtivatad cl ai s
72-74, wherein tc@ﬁ so>rt211?g, %n%%grié}aidl%nt—based centrifugation, elution, microfluidics,

magnetic separation techniques, fluorescent-magnetic separation, nanostructures,

quantum dots, high throughput microscope-based platform, or combinations

thereof,

80. The method of any one of the claims 72-74, wherein the >2n phagocytic

cells are isolated by using a product secreted by the >2n phagocytic cells.

g1. The method of any one of the claims 72-74, wherein the >2n phagocytic

cells are isolated by using a cell surface target on the surface of phagocytic cells.

2. The method of claim 81, wherein the target is expressed by the phagocytic

cells,

33. The method of claim &1, wherein the target is not expressed by the
phagocytic cells.

&4, The method of claim 81, wherein the target is a marker of said disease or

condition.
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cells are isolated by using a product secreted by the >2n phagocytic cells.
81. The nethod of any one of the clains 72-74, wherein the >2n phagocytic
cel | s ar ewp=ol2atiertsby using a cell surface target on thecsustbaam4is
phagocytic cells. 82. The nethod of claim8l, wherein the target is
expressed by the phagocytic cells. 83. The nmethod of claim81, wherein the
target is not expressed by the phagocytic cells. 84. The nethod of claim

81, wherein the jarget,is rker of. sajd disease or candition.. WO
2012/ 0127 26PCT] 82011 iR AT e R e S P 39 SBAE o PLHEeical s
72-74, wherein tdps #RolRRAYARYE liGng Blal Sin@t€a hidRb@hcPBt HPrascdiogand t hat
binds to a nol ecul ar receptor expressed on the plasma nmenbranes of white

bl ood cel | populmasmemembrapes of Friete flopherd! ropulatips.one of the claims 61-62,
wherein the one or nore nmarkers are nucleic acids, proteins, |ipids,

car bohydr at es, t abol i [ h 187 t hod of any
one of the clai @ 61-tla%lﬁ%%d%giaﬁp%ﬁg{ﬁgﬁyﬁse@h% gﬂ%ﬁlglﬂg@i%@g@ﬂﬁ%@? prot ei ns,
| i pi ds, car bohydnakessre mafl@abalidst @steingrlipasdarhohidraess melakslesf or

combinations thereof.

87. The method of any one of the claims 61-62, wherein the analytes are

nucleic acids, proteins, lipids, carbohydrates, metabolites, or combinations thereof.

8. The method of claim 86 or 87, wherein the nucleic acids are nucleotides,

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

9. The method of claim 88, wherein the DNAs are double-stranded DNAs,
single-stranded DNAs, multi-stranded DNAs, complementary DNAs, genomic
DNAs or non-coding DNAs.

90. The method of claim 88, wherein the RNAs are messenger RNAs
(mRNAS), microRNAs (miRNAs), small nucleolar RNAs (snoRNAs), ribosomal
RNAs (rRNAs), transfer RNAs (tRNAs), small interfering RNAs (siRNAs),
heterogeneous nuclear RNAs (hnRNAs), or small hairpin RNAs (shRNAs).

91. The method of claim 86 or 87, wherein the proteins are amino acids,
peptides, enzymes, antigens, antibodies, cytokines, lipoproteins, glycoproteins, or

hormones.

92. The method of claim 86 or 87, wherein the lipids are fatty acids, neutral
fats, phosphatides, cholesterol, cholesterol esters, triglycerides, glycolipids,
glycerolipids, glycerophospholipids, sphingolipids, sterol lipids, prenol lipids,
saccharolipids, polyketides, choline glycerophospholipid, ethanolamine
glycerophospholipid, phosphatidylinositol, phosphatidylglycerol,
phosphatidylserine, lyso-choline glycerophospholipid, lyso-ethanolamine
glycerophospholipid, phosphatidic acid, lyso-phosphatidic acid, sphingomyelin,

galactosylceramide, glucosylceramide, free fatty acids, prostaglandins,
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88. The nethod of claim86 or 87, wherein the nucleic acids are

nucl eoti des, oligonucl eotides, DNAs, RNAs, or DNA-RNA hybrids. 89. The

met hod ofwol2aizmi885 wherein the DNAs are doubl e- strande@CDNA2011/045018

si ngl e-stranded DNAs, multi-stranded DNAs, conplenentary DNAs, genom ¢ DNAs
or non-codi ng DNAs 90. The nethod of claim88, wherein the RNAs are
messenger RNAs (nmRNAs), microRNAs (m RNAs), snmall nucl eolar RNAs (snoRNAs),

ri bosomal RNAs NAs g .S |, in erferlng RNAs

(5T RNAS) . et or JHBRLsEroh S AT SE AR H A SR ST e
(shRNAs) .  91. ThestérBl Beshial, cldriliph 8Hhmboid BaseWhMosihike [sARgHIRL BES are ami no
acids, peptides, enzynes antlgens ant 1 bodi es, cyt oki nes, Ilpoprotelns

gl ycoproteins, op hingmish gangliosidesples mekaghio dulftide 1y dengiey linop®Tinswher ei n t he
l'ipids are fatt yLB‘fL%)? %l%%y&enﬁ e{elfgglgr% GIHQ ws %gﬂ@gﬁgs(%@?%ﬂ?r%tfel réﬁ{DLs),

chol est erol esters cerl
glycerophospholuphﬂgndsﬁhquabhﬂmdsdm&hﬁﬁ@hmi&mids, prenol |ipids,
saccharol i pi ds, polyketides, choline glycerophospholipid, ethanol am ne
gl ycer ophosphol i pi d hospha t|d | i nositol, phosph t|dngcheroI
phosphatidylserﬁﬁ | Veeomethed of § “ﬁﬁé@éWoBH3§BH8F? PRI EE: et hanol ani ne

gl ycer ophosphol i &?ﬂsae%ﬁﬁ&hcﬁgdc&aﬁd& cﬁlysaédﬁﬁ?fep Qggﬁg&hirgfeé: of@drRatives

sphi ngonyel i n, act osyl ceram de ucosyl cera free fatty acids,
prost agl andi ns, tdnﬁﬁacylglycerol di acyl gl ycerol, nonoacyl gl ycerol,
acyl - CoA, acyl carnitine, oxysterol, ceram de, cardiolipin sphingoid base-

1- phosphat e, shi g03| | .gangl i des | asmal ogen,

sul fatide, |ow hSI t?ﬁqrfl?)%%dfi g gg?fv%‘gg‘]érelg@} 3’1‘1‘%\?}1‘8%?{8?‘5?3% popr ot ei ns
(VLDLs), high defgitoliteh iseopd¥ k@solitdsDsEnic SREIONELIifbrRaSEmetdbopRROSphat es or
derivatives thereof 93. The method of claim 86 or 87, wherein the

car bohydr at es arlEosHsHO4IES BKEPTIGEes atIPYRICHRS, Mé@xy%@ﬂ%@é@rtfawd@es
ol i gosacchari dess,[er(ﬁ&% ﬁJdcYa‘?t\ht\ﬁﬁlﬁmto?raEﬁ%t%es% co 'fhe nmet hod of claim86 or 87,

wherein the netab es, secondary netabolites,

organi c netabolites, inorganic netabolltes prostaglandlns

hydr oxyei cosat et9%aenoille mﬁh@ibqfaimydre@iﬂm:ta&nke@a@, ghatia tleqiratds isst er oi ds, bile
ids, vitam d h fo. .

actds, vitamns, nucle1c aggilp\rl%tlel \e{eprsotegn [?rr(.)gl% a lipid profile, a carbohydrate profile, a

metabolite profile, or a combination thereof.

96. The method of claim 95, wherein the profile is determined by a qualitative

assay, a quantitative assay, or a combination thereof.

97. The method of claim 96, wherein the quantitative assay uses sequencing,
direct sequencing, random shotgun sequencing, Sanger dideoxy termination
sequencing, whole-genome sequencing, sequencing by hybridization,
pyrosequencing, capillary electrophoresis, gel electrophoresis, duplex sequencing,
cycle sequencing, single-base extension sequencing, solid-phase sequencing, high-
throughput sequencing, massively parallel signature sequencing, emulsion PCR,
sequencing by reversible dye terminator, paired-end sequencing, near-term
sequencing, exonuclease sequencing, sequencing by ligation, short-read
sequencing, single-molecule sequencing, sequencing-by-synthesis, real-time
sequencing, reverse-terminator sequencing, nanopore sequencing, 454 sequencing,
Solexa Genome Analyzer sequencing, SOLiID® sequencing, MS-PET sequencing,
mass spectrometry, matrix assisted laser desorption/ionization-time of flight

(MALDI-TOF) mass spectrometry, electrospray ionization (ESI) mass
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95. The nethod of any one of the clains 61-62, wherein the profile is a
nucleic acid profile, a protein profile, a lipid profile, a carbohydrate
profil e, wormtzahol2ste profile, or a conbination thereof pCPAIS20ihe450et hod of
claim95, wherein the profile is determned by a qualitative assay, a
guantitative assay, or a conbination thereof. 97. The method of claim 96,
wherein the quantitative assay uses sequencing, direct sequencing, random

shot gun sequencin Sanger .di deox erm nat.i on _sequenci ng., - genone
equenci ng. - seqUBER TG Dy T bET I S4B e By S Cag el ey T L

el ect rophor esi s, T@8Im8{ §edtfonRRP@8drepoldtRb 6541iSIR AYENOF Nfass Gtk Encd®guUeENci ng,
si ngl e- base extension sequenci ng, solid-phase sequenci ng, high-throughput
sequenci ng, nmassitvesPYcrisaresurephodiiozation wass spptpraetg APBRMISS iFenriCR
Sequencing by I ekRIShPhAHEL AL PHAT nRRLLEd SNt SEAENEL fhuuear - LT m
sequenci ng, exonucl ease 'seguencing, sequenci ng by |gd%|on, shnort-read
sequenci ng, si ngloaridrta@doineios egileairggnanseQUANDI-FDHOY - Batnifeesinsetryr eal - ti nme
sequenci ng, reverse-term nator sequench&g, nanopor e. sequenci ng, 454
sequenci ng, Sol SKEPNERTH EHENBhHICGHEICTE &fYEndiohgneraseehepacsagydtdng, Ms- PET

sequenci ng, nmas Pt I i et
e 10 o SRR S POl s choipeicapn,

el ectrospray i orvhzatlinnnes¢&Bhyayyasscondpmaon thoredft y, surf ace- enhanced | aser
deorption/ionization-tine of flight (SELD TOF) nass spectronetry,

qguadrupol e-time Qf fljight Cﬁ%ﬂ S§ spectronetry, nospheri c pressure
ot of oni zat i on ass. Spderb R FasmrRRes: R SR RE W ihos
spectronetry (FiMHile, afiolel ﬁ&cl@@tﬁl’e%bl?ﬂlofpﬁﬁﬁll@r&ﬂ§ Qlophd AAddAPrFEAd, la@afour i er
transformion cyclotron resonance (MALDI - T-1CR)._ nass spectronetry,
secondary ion neesBy Byebst piofrist ¥ PNASNqUBS)latiop profitee ashilafon atleion ( PCR)
anal ysi s, quanti fat] r -t P 1 S ce..as. , lorinmetric
assay, cheniIunf%§?%%§?£%§%%§gﬁg%%gg%6%§§%énﬁ%ﬁﬁgﬁggg% }ﬁﬁ@§¥w$ﬁ§ met hod of
claim95, wherein the nucleic acid profile is a genotypic profile, a single
nucl eoti de pol yrdr phi S pethdd dfelaina 9 erhercimthaiiclic gidgfrofiles datefaingl wopy

nunber profile, a DNA nethylationcg§ofile, a DNA acetylation profile, a
chr onosone dosad®biesrs Fhein igacham @ (@ apadssy SAUGHIEBE pPadysisoslecophpigiicnat i on

t hereof 99. Th : : ' ' LG a6y ileis
ot er i ned by pal i ass alsa AR e G BBk RARFLE] &L S anan o

anal ysi s, el ect ranplhos, etvese-aaakygass.P ORemblysie (RIGPCR), gganetativd ROyt h

pol ynmor phi sm (RFLP) . ana i rt her.n bl ot anal ysis, . )
reverse-transcrﬁﬁ?ég%ﬁﬁééﬁgﬁ%PB@?@”@ﬁ?pgéﬁ‘?éﬁ@%ﬁﬁfpg?WW@nﬁﬁﬁﬁ quantitative
RT-PCR,  al | el e- spgaphhiic g@hdrﬂ@Hy&id%ﬁd)nqﬁ@t&ﬁwpl&lﬁllit@&mﬁmﬂ, Sngl¢onparative
genomni ¢ hybridi zation, heteroduplex nmobility assay (HVA), single strand
confor mat i onal pokydenfsingion{ BSERPIPheN&bur). depagringlgradient gel clasirephisisophi si s
(DGGE), RNAase mi nal ysi SS. spectronetr mass..spectronetry,

it X ass! ot ed (LR HABF BT BRT S B SAPEIE Y me R RRLDY - TOF) s

spectrometry, elfatit SSdledasdrdddofiohmid sl ImdBSEgls PEALDUTEIF Yhass
sur face-enhanced | aser deorption/ionization-tinme of flight (SELD - TOF) nass

spectronetry, qURBRITQPEINS SlePisPiay ianizatitn (EBMRSRpeeipgistry sedace spRanesd,

T

desor pti on/ i oni zabhdropold=-tme dEfiglhtr @ISOBY mMmask gurcttydtigt atmosphesqnaaae
(MALDI - FT-1 CR) mass. spectronetry, secondary ion mass spectronetry (Sl M),
Sout hern bl ot ar&hpg@sqn@?thnrm@ﬁ fnscmww@%lﬂiyﬂwowrwmﬁ@é@w in situ

hybr i di zati on ( KSifhme N QTRASRL . LIS MR EhAGHA 6L BH
innunohistochenfttryn?€¥£3, ’crogrrgy, c%npag%tivelé%nong% hybri di zat i on,
kar yot ypi ng, nulttangbexiohicgdotramesependAt.DpFEHER) mapbpctiraattiyon ( MLPA)
Quantitative Multiplex.PCR of Shor F% cent Fra nts (QWSF),

o or oscapy, Mot R IIHECIT ISR (N S GOSEIo B By f r agirent
Enrichment by LiiggtidionoiERort@HcRERwiiBkTLtRa $A%H), cRBaGHd Meinacet at e

| abel i ng assays, colorinetric DNA acetylation assay, chromatin

i munopr eci pi t atlybrdigadien{ GEH), winmpnghisgachemis iy (I Ch nicresicag oplpaageay
restriction | andmar k. nom ¢ _scanni n t hyl.at ed i nopreci pitation
(NI Py, ol eoulpoy AR RALLLD% ol s B RRRTRE, anst or ace
activity, chromatographic separation, nethylation-sensitive restriction
enzynme anal ysis, surface plasnon resonance, bisulfite-driven conversion of
non- met hyl at ed cytosine to uracil, methyl’2binding PCR anal ysis, or a

conbi nati on thereof 100. The nethod of claim 98, wherein the nucleic acid
profile is determ ned by a sequencing technique selected fromdirect
sequenci ng, random shotgun sequenci ng, Sanger di deoxy term nation

o o -



103. The nethod of claim 101, wherein the protein profile is determ ned by
an i nmunohi stochem stry assay, an enzyne-l|inked i mmunosorbent assay

(ELI SA), wohmmatngr aphy, |iquid chromat ography, size ePcirusean/ 045018

chr omat ogr aphy, high performance |iquid chromatography (HPLC), gas

chromat ogr aphy, mass spectronetry, tandem mass spectronetry, matrix

assi sted | aser desorption/ionization-tinme of flight (MALDI -TCOF) nass

SUr T ace- enhanced TEERohCH BT BRSNS ATl R 3PoH Rt or - 7o) mass

spectronmetry, quasinmRe!(©@MPSEE nfidrodebbyd RiethRYidi¥pbciABBGR WSP')tars@m ¥l

at nospheric pressure photoioni zati on mass spectronetry (A , Fourier
transf orm nass stﬁlécfltagmﬁﬁﬁwc}(@mngmﬂﬂeﬁlﬂtﬁdfﬁ&@@w}a@w, raleﬂCthe

Ceaort o Lont RO TERNSL, LOPRRLAL IO SULALEMEERITIC g\
radi oi munoass aylﬁamuﬁogréca{ﬂfaumi @&’ﬂﬁﬁﬁd ke (ﬂﬁaﬂzﬁ@,y (OhIeroafchiph eNsay, eRiriptidias ed
assays, Western blotting assay a conbi nation thereof 104. The net hod
of claim 101, wH¥HKEFK geﬁ@mqs?ﬁnamerbéﬂhrlw RNAdmapppmesajor SRk ogr aphy,
l'iquid chronato erf ormance
l'iquid chromat ogl?(g bor ?ﬁél{%h??&%épi%} ﬁgé%%@@ga%%n%?épi&gg ‘rometry, matrix
assi sted | aser dmsmapigracphlceepamt)m anetitylaten-ednsifive ghitictidvRhDink@R)lysigs s
spectronetry, tandem nmass spectrone ectros i onj.zati.on ESI) mass
Shect romet 1y, sOMH e R LB A U5 OB G Sk TG Bl | | gt
(SELDI - TOF)  mass §REE iR binYing BORARMPY, 6r 4 doMitliof kgt (Q TOF) mass
spectronetry, atnospheric¢ pressure photoi oni zation mass spectronetry

(APPI M5), Fourier transform nmass sgect rometry gTNE%m mat ri x- assi sted | aser
desor pti on/ i oni Z&i onTirRonethatoficlain 8%, orheicinghe rypiiccidanofile solagreiacd by
T o) oS RaL AR Yo RERRER GRDTRE BBRSHIGEL Y (51
fluorescence, det@ehéifg) S@ﬂgefscheemxy wmmemee@encmg whole @oiunakq@iciidier eof .

105. The nethod of claim 101, wherein the car bohydr ate profile is
det erm ned by cHedisasipgPapRydizatioguvIseteriie eilkphicctiophosesisxesl usi on

R e T e L

chromat ogr aphy, stdqueosieg sditphassayiendings bighpleotghpmstquencit@mdeimctyas s
spectronetry, matr assi sted | aser deso ion/ioni atl on-tinme of flight

( MALDI - TOF) ms@a?bgléf%%%swlem“ég e ngyseﬂ%Flf% Y BRCPRSYC ass
spectrometry, Syghacgor eﬁlﬂ@&‘&ﬁﬁeﬁlﬁ:ﬁﬁﬁg Q@cf?rté?ﬁl's d[{(eh&fi% %}?Jn'uél@as& ke?ﬁen@fngf l'i ght
(SELDI - TOF) mass spectrorretry, quadrupol e-ti nme of

spectronetry, atsapspieg lo}chgatles shnrere@ﬂmqlmnong,zm‘g]eomlmb§ecspe@mg, o met ry

(APPI - M5), Fourier tr.an ectronetr % TVB)., matrix-assisted

| mcer desor pt i orFHSHTIEE SRTEDur LT P S S Beniey Gre EOh s peHbilE nance
(MALDI - FT- 1 CR)  nRa§pof8Gich QR U5y seqB@eRR IR ka GefbniBsflyaReehlcad®s ry (Sl M),
r adi oi nmunoassays, m crof | ui di c chi p- based assays, detection of

f1 uorescence, det@dPEGRIUsACiEg: &H-Plihiodeancadeass gectoniibind achehingtiver eof .
106. The net hod tggreoqpny one the clains 61-62, wherein the subject is a
manmal . 107. The net hod of cl ai m 106, V\here in the subject is a human.
108. The nethod of any one the clains 61-62, wherein the di sease or
condition is a caidi ovmeuhc&rofdlaaeasevhefeirabmpibtemqmoﬁlalslaipdcmay associ at ed

di sease or condition, enat al, or regn cy-rel ated di seafse or condition,
a neur ol ogi cal cﬁxpli‘i%%ﬂnd)ﬁ‘gt{l"cﬁlp&“?lp?:“’d ilgyor g eehinatighthesal aut oi nmune or
i mmune-rel ated di sease or condition, a cancer an infectious disease or
condi tion, a m tgehondsd @kinal o‘%‘@faﬁﬂ@l %hél@r“ﬁ@lher Iﬁ&t%léctﬁfdﬁ&f bk eshpr@d tract
di sease or condition, a reproductive disease or condition, an ophthal mc
di sease or condideleonining arph@&pmrmlatsmm,an ublijgtessien siate.conyistayttion gate.a der mal
di sease or conditian ? ) Fﬁ% od_of an%r one the clains 61-62, wherein
the difference |0§a§?lef31ingl loqa‘h%eg CPI G W }(%rhce 110. The net hod of
claim 108, wherein the difference is at least 1.05-fold, 1.1- fold,
1.2-fold, 1.3-folod, 1TKerhehdd oftlabn i@l Gherdmftied foteid profflok detednifealbgtan 4- f ol d,
5-fold, 6- fold, 7-fold, 8-fold, 9- foId or 10-fold difference. 111. The
met hod of cl ai ml@muflehlftt%l?m@W%Pwma@@ -dpkad ampynesprope assey dildS4) agnost i ¢
paraneter of said disease or condition. 112. The nethod of claim 111,
wherein the diagnostic paraneter is determ ned by physical inspection,

vi sual inspection, biopsy, scanning, hist/dlogy, radi ol ogy, inaging,

ul trasound, use of a commercial kit, genetic testing, inmunological
testing, analysis of bodily fluids, or nonitoring neural activity. 113.
The et hod of any one of the cl ai ms 1 6 V\herel n the one or nore markers

o, g, o Y o L, o o Y



114. The nethod of any one of the clains 1-6, wherein the one or nore

mar kers conprise at | east one gene selected fromthe group consisting of
AKT2, BAKNVO 2BEQAR272ERBB2, ETS2, FOS, JUN, MAP2K1, MVP2, PDERR201RBE;018

SERPI NB2, SNCG and SPPI. 115. The nethod of any one of the clainms 1-6,
wherein the one or nore markers conprise at | east one gene selected from
the group consisting of AKT I, AKT2, BAK2, CDC25A, E2F1, EGFR, ERBB2, FCS,
JUN, MAP2K1, MWP2, NFKB |, P Pl K3R1, .PNN, RBI, SERPI NB2, .SERP1NB5,
SNCG, SPP1, TERT, foﬂ%@@ﬁﬂ‘%@@”&%ﬂ %‘H%e"ﬁﬁlﬁlﬂ%ﬁlrwat%%p%‘é’n%g f the
clains 1-6, V\/ﬂer@'ﬁﬂrrﬂah@elﬁjﬂﬁidhfoniﬁ'EUgeapH?g%Qr@, £9bMbm&6erathyl Ma&st one gene
sel ected fromthe group consisting of SP8, CASP9, %i’SAl, ETS2, HTATI P2,
MWP9, SRC, and TWEpmplry, tangdgm mppresppasiomety. afatriwipsigeklagst t he cl ai ns 1- 6,

the or oup consi SETRERBo MRS ifa SRERE R R T BS A DRI *Ersa, Fos, i Le,
| TGA4, | TGAG, | TeladWospddyhoniddARIZEEE]) MK eéronkdtr\burficAlincRAEdkr SERPI NB2, SYK,

TIMP I, TNF, TNFRSF10B, and TNFRSE1lA. 118. The net hod of any one of the
clains 1-6, wher®piptiphigniggiondimend flighh@yEke-d OF o pprsiseetramctie geddrupals- gene

selected fromt : i i , . . B3, BUN,
BRAF, BTG2 CA W@\%ﬁ@%ﬂ%&éﬁ@%ﬁﬁﬁ%ﬁ%%ﬁiy ﬁ@k@%&%ﬁﬁﬁm P1.
GFRA4, GLUD |, GNAQpeGRIBBY (MNRPUE), FHEXARnsFdRBIpasd (NBRbAetry TREAS), KLHL23,
LANCL2, LYPD6, MAPKAPK3 F2A (includes, EG 4205), MEF2C,. NVL, PCYT1A,
PGLYRP4, PLCD 1,%#??5@;@%@01%{&@2 te Ifowprwer, trqaﬁfgm-wn(weﬁr%es, EG 10156),
RBMS2, RBPJ, STAIs%EancEIE@%DI-FHI@ﬁ) ma_sge\%ﬁ@tmﬁm@n@MO@%%trom&%Q- The

met hod of any one of the clains 1-6, erein'fhe oné or nore narkers
conprise at | eagfiMheragememywhsetsedrheeqiasmior rayerangs, mooneflusdic ehip-bfseB4GALTS,
BOP1, CCL2, CCL3, L 2, CD83, ECAG . CLI.C4, CTSC, CTSO, CXCL10,
FCGR3A, FPR3, Hé‘ﬂ%?%%hl%g ?@ﬁaﬁiﬂréfﬁ%nﬁ?fé‘%{l&ﬁ%?"fwsm, MYADM., NI DL, PF4,
Pl ON, RNF217, SAMDOL, SERPI NGL, and SPARC. 120. The nethod of any one of
the clains 1-6, MbereThe métRoduTelain 10 vacromtkeipsd @ofpld &erdincd BASt one gene

selected fromthe group consisting of ACOI9, AWPD2, ARHGAPL5, BATF2, C3AR1,
Coorf41, CCL3, chiomatographediquidickypmatogiepisyize ocsacchronrggeraghxoliglp 1, CyTHA,

CYTI P, DLEUW2, , , F2RL1, FYB, GABRB2,
e e el e S A R R T I e
LAPTVG, LCP2, MAPRddtGRBiry, MARIX G382 ladd @AbioMbhRRjonMFda)P flidil INVA LIMF2 A,
MYADM_, NEK6, NI . NNMT, NT5C3L,. NUB 1, PDE4B, PLOD 1, .PM_,. P %B PSMVBO,
RON3, RGS4, RNASES) migyspectigricis, tandesmass spegtropicfisclectpspiay 1@1@@3@5 SKI L,
SLC7A7, SNORA21, 1 3P40k }sQufac%Pelaﬂcheoﬁ%eﬁ&eo@%ﬁ%yiza%ﬂ&@of1§ 13, TDRD?,
TMCCLl, TMPRSS11E2, TNFRSF1B, TPML, TRI M21, TXNDC4, UBE2L6, UBE2W USP18,
VAV1, WARS, W PREFLRRAOWYPisk specttdetry Tipadmpelartiche of flighty (OOFbagsshe cl ai ns
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performance anion exchange chromatography with pulsed amperometric detection
(HPAEC-PAD), liquid chromatography, gas chromatography, fluorescent assay,
mass spectrometry, tandem mass spectrometry, matrix assisted laser

desorption/ionization-time of flight (MALDI-TOF) mass spectrometry,
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electrospray ionization (EST) mass spectrometry, surface-enhanced laser
deorption/ionization-time of flight (SELDI-TOF) mass spectrometry, quadrupole-
time of flight (Q-TOF) mass spectrometry, atmospheric pressure photoionization
mass spectrometry (APPI-MS), Fourier transform mass spectrometry (FTMS),
matrix-assisted laser desorption/ionization-Fourier transform-ion cyclotron
resonance (MALDI-FT-ICR) mass spectrometry, secondary ion mass spectrometry
(SIMS), radioimmunoassays, microfluidic chip-based assays, detection of

fluorescence, detection of chemiluminescence, or a combination thereof.

106.  The method of any one the claims 61-62, wherein the subject is a

mammal.
107.  The method of claim 106, where in the subject is a human.

108.  The method of any one the claims 61-62, wherein the disease or condition
is a cardiovascular disease or condition, a kidney-associated disease or condition, a
prenatal or pregnancy-related disease or condition, a neurological or
neuropsychiatric disease or condition, an autoimmune or immune-related disease
or condition, a cancer, an infectious disease or condition, a mitochondrial disorder,
a respiratory-gastrointestinal tract disease or condition, a reproductive disease or
condition, an ophthalmic disease or condition, a musculo-skeletal disease or

condition, or a dermal disease or condition.

109.  The method of any one the claims 61-62, wherein the difference is greater

than a 1-fold difference.

110.  The method of ¢laim 108, wherein the difference is at least 1.05-fold, 1.1-
fold, 1.2-fold, 1.3-fold, 1.4-fold, 1.5-fold, 2-fold, 2.5-fold, 3-fold, 4-fold, 5-fold, 6-
fold, 7-fold, 8-fold, 9-fold, or 10-fold difference.

111.  The method of claim 1, further comprising determining at least one

diagnostic parameter of said disease or condition.

112.  The method of claim 111, wherein the diagnostic parameter is determined

by physical inspection, visual inspection, biopsy, scanning, histology, radiology,
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imaging, ultrasound, use of a commercial kit, genetic testing, immunological

testing, analysis of bodily fluids, or monitoring neural activity.

113.  The method of any one of the claims 1-6, wherein the one or more
markers comprise at least one or more of the markers identified by the methods of

any one the claims 61-62.

114.  The method of any one of the claims 1-6, wherein the one or more markers
comprise at least one gene selected from the group consisting of AKT2, BAKI,
EGFR, ERBB2, ETS2, FOS, JUN, MAP2K1, MMP2, PDGFB, RB1, SERPINB2,
SNCG, and SPPI.

115. The method of any one of the claims 1-6, wherein the one or more markers
comprise at least one gene selected from the group consisting of AKT1, AKT2,
BAK2, CDC25A, E2F1, EGFR, ERBB2, FOS, JUN, MAP2K1, MMP2, NFKBI,
PDGFB, PIK3R1, PNN, RB1, SERPINB2, SERPINBS, SNCG, SPP1, TERT,
TIMP3, and TP53.

116. The method of any one of the claims 1-6, wherein the one or more markers
comprise at least one gene selected from the group consisting of CASP8, CASP9,
COLI18AL1, ETS2, HTATIP2, MMP9, SRC, and TWISTI.

117. The method of any one of the claims 1-6, wherein the one or more markers
comprise at least one gene selected from the group consisting of AKT1, APAFI,
ATM, CDC25A, CDKNI1A, ETS2, FOS, IL8, ITGA4, ITGA6, ITGAV, JUN,
MAP2K 1, NFKBIA, PLAU, PLAUR, RAF1, SERPINB2, SYK, TIMP1, TNF,
TNFRSF10B, and TNFRSFI1A.,

118. The method of any one of the claims 1-6, wherein the one or more markers
comprise at least one gene selected from the group consisting of ACP2, AK2,
AKT3, ARL5B, ATP2B3, BGN, BRAF, BTG2, CAMKK2, CAPG, CAPN12,
CPLX2, DENNDSA, DNA2, FAM104A, FNIP1, GFRA4, GLUDI, GNAQ,
GPI1BB, HNRPLL, HOXA2, HPS3, INPP4A, ITGAV, KLHL23, LANCL2,
LYPD6, MAPKAPK3, MEF2A (includes, EG:4205), MEF2C, NVL, PCYTIA,
PGLYRP4, PLODI, PPP1CB, PRKAB2, PROS1, PTPRE, RASA4
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(includes,EG:10156), RBMS2, RBPJ, STATSB, THBSI, TRIB1, TRIM2,
TSPANG, and ZDHHC2I.

119. The method of any one of the claims 1-6, wherein the one or more markers
comprise at least one gene selected from the group consisting of BAGALTS,
BOP1, CCL2, CCL3, CCL3L1, CCRL2, CD&3, CLECA4G, CLIC4, CTSC, CTSO,
CXCL10, FCGR3A, FPR3, HBA1, HBB, LRMP, MAP1LC3B2, MS4A4A,
MSR1, MYADML, NID1, PF4, PION, RNF217, SAMDYIL, SERPING1, and
SPARC.

120.  The method of any one of the claims 1-6, wherein the one or more markers
comprise at least one gene selected from the group consisting of ACOT9, AMPD?2,
ARHGAP1S, BATF2, C3AR1, CSorf41, CCL3, CCL3L1, CD63, CHST11,
CHSY1, CLECAG, CTSZ, CXorf21, CYTH4, CYTIP, DLEU2, DNAJAL,
DOCKS, DTX3L, DUSP6, EPSTII, ERF, F2RL1, FYB, GABRB2, GBP5, GLRX,
GNB4, ICAMI, IFI35, IFIH1, IFNAR2, ILIR1, IRFI, ITGAS, LAP3, LAPTMS,
LCP2, MAPILC3B, MAPILC3B2, MICAL2, MT1DP, MT1JP, MT1M, MT2A,
MYADML, NEK6, NINJ2, NNMT, NT5C3L, NUBI, PDE4B, PLOD1, PML,
PRKCB, PSMB9, RCN3, RGS4, RNASE6, RTP4, SAMDOIL, SEL1L, SERPINGI,
SETX, SIGLEC10, SKIL, SLC7A7, SNORAZ21, SP100, SP110, SP140, SSFA2,
STAT2, STK17B, STK3, TDRD7, TMCC1, TMPRSS11E2, TNFRSF1B, TPM1,
TRIM21,TXNDC4, UBE2L6, UBE2W, USP18, VAV1, WARS, WIPF1, and
WIPII.

121.  The method of any one of the claims 1-6, wherein the one or more markers
comprise at least one gene selected from the group consisting of ADAR, ADM,
ALASI1, ANKRD22, ARHGAP27, B3GNTS5, BCL10, C120rf35, C150rf29,
C2orf59, CD177, CEACAMI, CPEB2, DDX58, F2RL1, GDPD3, GNAI3,
HIST2H3 A, HIST2H3D, HIST2H4A, HMGCR, HSPA6, HSPC159, IL4R,
IMPA2, KPNBI, KREMENI, KRT23, LDLR, LOC100130904, LTB4R, MAEA,
MARK?2, MBOAT2, MPZL3, N4BP1, NBEAL2, NMI, NPEPPS, PARP 14,
PGM2, PPIF, PXN, RALBP1, ROD1, RPS6KAL1, S100P, SERTAD2, SLCI9AL,
SLPI, SP110, SPINTI, ST14, TBC1D3, TNFRSF9, TRIM21, UPP1, VPS24,
ZBTB34, and ZNF256.
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122. A kit comprising a plurality of marker detection agents that detect at least
one or more of the markers identified by the methods of any one of the claims 61-

02.

123. A method of treating or preventing a disease or condition in a subject
comprising administering to said subject an agent that modulates the activity or
expression of at least one or more of the markers identified by the methods of any

one the claims 61-62.
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