METHODS FOR DETECTI NG SI GNATURES OF DI SEASE OR CONDI TIONS I N BODI LY FLUI DS
Rel ated Application Data 5 [0001] This application clainms priority to U S
Provi si oD 2Petapd93 Appl i cation No. 61/367,006, filed onPEWIUS203/042640 and
is hereby incorporated herein by reference inits entirety for al

purposes. Field of the Invention 10[0002] This invention relates generally
to nmethods of using cell free bodily fluid and blood cells in the

di agnosi s, prognosis, or nonitoring of diseases or conditions. The
invention also relates to nmethods of using cell free bodily fluid and bl ood
cells to identify marker s METHOPSIYR DEHTRONNNG BEGSATBRESgr ound of the

I nvention 15[ 0003] Ear |QF DISIBASE IOR CONDIAIONSIN RODHLY FLLiIB8ses t he

|'i kel i hood of successful treatnment or cure of such disease. Current

di agnosti c net hrdatednoyi¢ation Digaend | argel y on popul ati on-derived average
val ues obtaisned from heal thy individuals. Personalized diagnostic nethods
are needed t hat ble.the.di.agnosi s,. especjal]y.the rly dj.agnosis, of
the presence of OB ddisnigaiGr damsriogR 1 S e e reeRAgr SGHP RN ot Known
to have the di seRs&r,@o, Wko ohdvie 13ecol0rants tiragaserpdrdodidreihaykoRihes begi n
as pluripotent hematopoigtic stemcells in the bone marrow and devel op

al ong either th&Haf PH%Y@ ¢ nonocyt es, nmacrophages, neutrophils,

eosi nophils, and basophils) or the Iynphoid lineage (T and B | ynphocytes
and natural kil FrId ¢faht iventldte maj or function of the nyeloid |ineage
25cells (e.g., neutrophils and macrophages) is the phagocytosis of

i nfectious Qorgapy , -1 ve unwanted da d |l s, senescen dead cells
(apoptoti o S MoBFT: T} ety aMH SRR B G uP e o AP S
Phagocyt es fr onuhiddbdddhyllaini theedisgndeis, modgnb€lor a@hieoringf diseasel g@lconddtions. e. ,

gf\‘lxe a oo ”;gﬂ%ip%’%pié{l‘ als &ela&é’se[g A 0aS A NnE E f SO, BSiah] bl ga My <20 ng

to identify markers of diseases or conditions.

Background of the Invention

15 [0003] Early diagnosis of a disease often increases the likelihood of successful
treatment or cure of such disease. Current diagnostic methods, however, depend
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

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

[0004] Leukocytes begin as pluripotent hematopoietic stem cells in the bone
marrow and develop along either the myeloid lineage (monocytes, macrophages,
neutrophils, eosinophils, and basophils) or the lymphoid lineage (T and B
lymphocytes and natural killer cells). The major function of the myeloid lineage

25 cells (e.g., neutrophils and macrophages) is the phagocytosis of infectious
organisms, live unwanted damaged cells, senescent and dead cells (apoptotic and
necrotic), as well as the clearing of cellular debris. Phagocytes from healthy
animals do not replicate and are diploid, i.e., have a DNA content of 2n. On
average, cach cell contains <10 ng DNA, <20 ng RNA, and <300 ng of protein.

30  Non-phagocytic cells are also diploid and are not involved in the internalization of

dead cells or infectious organisms and have a DNA index of one.



30Non- phagocytic cells are also diploid and are not involved in the
internalization of dead cells or infectious organi sns and have a DNA i ndex
of one. WOQOBJo13¢%e |ifetinme of various white bl ood cel PCTOISpapOI£L9 ONS
varies froma few days (e.g., neutrophils) to several nonths (e.g.

macr ophages). Like other cell types, |eukocytes age and eventual ly die.
During their aging process, human bl ood- and tissue-derived phagocytes
(e.g., neutrophils) exhibit all the classic 5markers of progranmed cel
death (i.e., apoptosis), including caspase activation, pyknotic nuclei, and
chromati n fragne0& i the lifdihese vagbissvlaleddoodicslh hubpopulationberrieo frotheafewne”

flags (e.qg., phosphatidyl serinpe, sugars n the extracellul ar syrfaces of
thetr bl asrm holeanbs U h S snerd Ml fe st aous et B bcel | ul ar
fragment s t her egpealcaka@lyeangdankrcomtiiall slive Duaing thliragthglpyocotshrmgmhagocyti c

cells. 10[0006], One obhj.ect of th resent inventijion is to provide

G agmost i & et nBESEeRLES SO P Pare e raurbey rtidk dEufBSe or

condi tion-speci hatkeRRIF kRIBuMnBsdGell BRI RI, Gp@Edsds, indMidiLdalisase SAKRQAYdr at es,
and/or lipids and the like by using cell-free bodil% fluids and bl ood

cel I's. Anot her BYjels nugfeitand shromgtihirpgpentadion o Thiseealy alspdispiay & nypber
identifying a djseas@eofact@d] fhoQPhasReehihd, GudiB) KRR cARstefiMbt AGhcdse such
mar kers 15al one or together with any known markers to di agnose di seases or
condi tions. Sunthatrplasna prebraigre fianatqupibodyingendiisybcdingrhtuberitefy and usef ul
met hods for d?tﬁﬁéﬁ&@yﬁ&@&ﬂﬁ§&&ﬂmﬁﬁé§ﬁ&ﬁ&uﬁﬁbﬁ%ﬁ@?%ﬂ&ﬂﬁm@&wﬁ%haﬂ:Cell'free
bodily fluid in conbination wth nonphagocytic cells or phagocytic cells
having a DNA content of 2n (=2n phagocytic 20cells). In sonme enbodi nents,
cel | -free bddi| {f0PPlui @ ol the pSHRpbREsitien &t o ravelediagnesdtic methody At as DNA
and/ or protein, caNif6lYR BB 5RARLIES drebndictedeac ek, e WhilcRic |

non- phagocytic cells or. In other enbodinents, cell-free bodiiy fluids
serve as surrogetidspioginsdiasholydtesand/or lindy and Smrliks by goiay eelkfreeqddy can serve
as control cell ﬁuid?%ﬁﬁi i ng&ﬂcehé? RANRhRSBEG of tHidhentiBY R hRRiELAMHESs @ met hod

for diagnosing or a
identifying a disease or condition-specific markers and further use such markers

15 alone or together with any known markers to diagnose diseases or conditions.

Summary of the Invention

[0007] We have invented new and useful methods for detecting/diagnosing
diseases or conditions by using cell-free bodily fluid in combination with non-
phagocytic cells or phagocytic cells having a DNA content of 2n (=2n phagocytic
20 cells). In some embodiments, cell-free bodily fluids contain components of
diseased cells, such as DNA and/or protein, and serve as surrogates for diseased
cells, while non-phagocytic cells or. In other embodiments, cell-free bodily fluids
serve as surrogates for diseased cell, while =2n phagocytic cells can serve as

control cells.

25 [0008] 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
first profile of one or more markers of the disease or condition from a cell-free
bodily fluid sample; b) determining a second profile of at least one of the one or
more markers from a population of non-phagocytic cells; and ¢) identifying a

30  difference between the first and second profiles of at least one or more of said



in the diagnosis of a disease or condition in a subject conprising: a)
determning a first profile of one or nore markers of the di sease or

condi ti orwProrve2e@el | -free bodily fluid sanple; b) detepgirAispg1a4496zond
profile of at |east one of the one or nore nmarkers from a popul ati on of
non- phagocytic cells; and c) identifying a 30difference between the first
and second profiles of at |east one or nore of said markers, wherein the
difference is indicative of the presence of said disease or condition in
the subject. [0009] In another aspect, this invention provides a nethod for
assessing the rmakemfwdﬁﬁﬁMﬁpﬁﬁgmaeﬁﬁsém&@ewfme@nﬂﬁmboﬁyhhmamsubject
conprising: a) de%grnln g% |rst S5profile of one or nore markers of the
di sease or condf®y WHP}&& €& -free bodily fluid sanple; b) determning a
second profile of at |east one of the one or nore markers from a popul ation
of non- phagocytU@OﬁeHM9thﬂdww¥tMdemeﬁmnpgwawdaﬁk&wéﬁﬂe&bemwﬁbﬂnﬂhe first
and second pl’ Ofltl evel a § s orcon 10n na u%e tcom rlsln éhﬁermmm g'ﬁ?sltn the
difference is in P? % F % e rrs % tev 8§54 “ar'Sens
10conditionsin pﬂaﬁlasnfbpemtmm{e@r&ﬂ&]rs dfmhwchieawtmtchtﬁhncmsfpt&m celt- freesbddrlyenti on

rovi des a neth d for nos n or a e ro s s of a disease or
om0 on i mee D ehePug dprun el el dtat e RACHES S Bt “of Sone o

more markers of mhh{ersdtoﬁeap@umlo@@mhntph@gbc&ﬁ@mua, amelc) rdEﬁtﬁ"ﬁnQ@dlferenEé ui d
sanple; b) dete nlnlng g second %81Ie of at |east one of 15the one or
s e

nore narkers frBvES SandsRcoBt PREHES ok Al erst erecr @y &b Saldqpprieys.i dent i f yi ng

a difference be&%@@miﬁhﬁﬂ&kﬁ&%sﬁﬂﬂa@@ﬁﬁﬂ@r@k@fﬂ&@ﬁmﬁésﬁﬁds&ﬁ@brOne or nore
of said markers, wherein the identified difference is indicative of the

prognosi s of saftdiioadadie seicctondition in the subject. [0011] In yet
anot her aspect, this invention provides a nmethod for assessing the

20ef ficacy of a[don@atmset anoter &petit B8 HE eMonGRNEdds ia@iethddl for Fu@josiak or
comprising: a) 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 cell-free bodily fluid sample; b) determining a second profile of at least one of
15 the one or more markers from a population of non-phagocytic cells; and ¢)
identifying a difference between the first and second profiles of at least one or
more of said markers, wherein the identified difference is indicative of the

prognosis of said disease or condition in the subject.

[0011] In yet another aspect, this invention provides a method for assessing the
20 efficacy of a treatment for a disease or condition in a subject comprising: a)
determining a first profile of one or more markers of the disease or condition from
a cell-free bodily fluid sample from the subject before the treatment; determining a
second profile of at least one of the one or more markers from a population of non-
phagocytic cells from the subject before the treatment; identifying a first difference
25  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 cell-free bodily fluid
sample from the subject after the treatment; determining a fourth profile of at least
one of the one or more markers from a population of non-phagocytic cells from the
subject after the treatment; identifying a second difference between the third and
30  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



determining a first profile of one or nore markers of the di sease or
condition froma cell-free bodily fluid sanple fromthe subject before the
t r eat mentwoaet24rpddai ng a second profile of at |east onePefi/ush@1omd6Dr nore
mar kers from a popul ati on of nonphagocytic cells fromthe subject before
the treatnent; identifying a first difference 25between the first and
second profiles of at |east one or nore of said markers; b) determning a
third profile of the one or nore markers froma cell-free bodily fluid
sanple fromthe subject after the treatnent; determning a fourth profile
of at | east oneideftifiddeliffmencois indicaiviraf the efichayarfitiee tpemudnafor said dfsease or

non- phagocyti c celdl S f.rtzlm t hetsubj ect after the treatnent; identifying a
second di ff er ent@BEPRE ﬁS‘ftHeéC third and 30fourth profiles of at |east one
or nore of said markers; and c) identifying a difference between the first
di fference and t00é2]selmgrthndiltf epenahis invhetraai pnotides a naflertfpf medtodng fher ence i s
| ndicative of the etflcacy, ofifne, hisal ment o saldedisease,or, cond tion
in the subj ect.ploéﬁisﬁ A %/etS anot her aspecg, TP ERt P on %r?)vi des a

met hod for rfoni taermtigng & érspprofices hoor rsre hegicesse itiendihs caor doskiameran
condition in a subject rising: .a) bdetermni a first profile of one
o ot e mar Ker s BH-Ce<l E DaidGnBFte SR MRl Harire o ieedelBistasy, 1 o
sanpl e from t hesgulhj @6file AF atdedsi dridtof tHicltRe pOMBie; mAldrefroi Aipdgulaichatane profile
of at |east one of the one or nore rraéFers from.a popul ation of
nonphagocyt i ¢ cBIESOHIF Gt HE EpFRIed 2Hfe tiklms PURG {deRBYE8iadt™St i denti fying a

first differencgifforhveByvidiend fikdnd 3tdnd poAR oPitdbaki @8 oPortofl@ast one or
nore of said 10nmarkers; determ ni ng athird profile of the one or nore
1

b) de ]
mar kers froifh a Barkesi pelsteppiging thirdpgliephtheone pbmpteHaarkepfrewt csd-fige second

time point; detgsdilyHuttsapledtinl theRiGE bea QEorltinhERt; RREmBfind HBuRMe or nore
mar kers from a popul ati on of nonphagocytic cells fromthe subject at the
second time poi pioflleicdahlesst gnary the @e o AYranikes Eape oprkderofiee- ¢ hird and

fourth profil esplgfgoé}ltic LaastonPie S%%c'frw tfie Q:fcorgiaﬁrge ﬂoﬁﬂ?fdgﬁfﬁih§§@&0ﬁa

identifying a difference between the first difference and the second
di ff erence, whediéierenedizetiveethd thiréenddiofiftleprefitye of & 14aptding at inves agfaid he

progressio My 501 ﬁlggcreﬁ§§tfd%5' in%Iltif%’ﬁligq a‘?ﬁ&g&g BeReert Al %s& hl‘?ﬂreinpe ?}nraefhesslépé.n%(:t '

difference, wherein the identified difference is indicative of the progression or

regression of said disease or condition in the subject.

[0013] 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 cell-free bodily fluid sample 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 non-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 cell-free
bodily fluid sample from the subject after the administration of the compound;
determining a fourth profile of at least one of the one or more markers from a
population of non-phagocytic cells from the subject after the administration of the

30 compound; 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



[0013] In yet another aspect, this invention provides a nmethod for
identifying a conpound capable of aneliorating or treating a di sease or
condi ti orwpDnror/Eed9pect 20conpri sing: a) determ ning a fiPCIUSRIIBOU4969 Of oOne
or nore markers of the disease or condition froma cell-free bodily fluid
sanple fromthe subject before adm nistering the conpound to the subject;
determ ning a second profile of at |east one of the one or nore narkers
froma popul ati on of non-phagocytic cells fromthe subject before

adm ni stering the conmpound to the subject; identifying a first 25difference
bet ween t he fi r fitst difftdresecand thepeafnid|déferofce, athelaiatt idenefia@rdiffoeeeof sai d

mar kers; b) determ ni third profil f the one or nore nmarkers froma
Col It ree bod: | e BBt pB htem R famai i oo SIS ot on o

t he conpound; dednditivhmi thg sebjcdurth profile of at |east one of the one or
nore markers from a popul ati on of non-phagocytic cells fromthe subject
after the adm nj ation of .the 30cpnpound: identifyin econd difference
between the. t hi 10 Snd L PIED BRI DS TOE R e Ee b B BRaSTRe £

mar kers; and c) aidmntin fhy diagn@isdif b fdeeanoecdnditior @na fubgect dantpsikingdi )f er ence and

t he second diffgrence mﬁgrei? t@e identifiqg d%ffe.ence indlcaﬁgs that the
conpound is capSBr@yhe &fEt PYfleat QE° §rmere BuTcR Ll WeaTes SeUINN fE¥Ndi ti on
in the subj ect. a0t bddily Yield safple/deRERAGE 2 sbdding ptofiesttat RAstPhOVE des a

met hod for diag or Saiding int i s of se. or condition

osin he di agnhas a di se
in a subject coﬁ“ﬁrofl% TgOre A)arkeEt Wiﬁ?lhge bq%%?/glfndp%mei W) SREYBIE amor e
markers of the gifSRASEL BN cch ANfirkd M0 sédoRMpBike€ bt atlidL€onR @ bode Jrlsaitid sanpl e;
b) determ ning a second profile of at |east one of the one or nore markers

P : : . ne
from a cel |9 r eapksii Vhereip theqlilderpior és indiggfive Pt thgdreeiey chtpihdithass dr ence
between the firgdqandis@eQseprofiles of at |least one or nore of said
10markers, wherein the différence is indicative of the presence of said

di sease or condition in the subject,. . . . .
[0015] In yet 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 cell-free

15 bodily fluid sample; 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.

20 [0016] In yetanother aspect, this invention provides 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 cell-free bodily fluid sample; b) determining a second profile of at least one of
the one or more markers from a population of =2n phagocytic cells; and ¢)

25 identifying a difference between the first and second profiles of at least one or
more of said markers, wherein the difference is indicative of the prognosis of said

disease or condition in the subject.

[0017] In yet another aspect, this invention provides a method for assessing the
efficacy of a treatment for a disease or condition in a subject comprising: a)

30 determining a first profile of one or more markers of the disease or condition from



[0015] In yet another aspect, this invention provides a nmethod for
assessing the risk of developing a disease or condition in a subject

conpri si g0 28)2/ded9erm ning a first profile of one or noPETABRKEN$4969 t he

di sease or condition froma cell-free 15bodily fluid sanple; b) determ ning
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 difference between
the first and second profiles of at |east one or nore of said markers,
wherein the difference is indicative of the risk of devel opi ng said di sease
or condition inatﬁbﬁ&ﬂ@ﬁﬂgﬂumza@@mIﬁmnhmmngthﬂ@bmﬁﬂmﬁsmmGMmbnhhmghnvention

provi des a net hod for Si aiding in th nos | sease or
Pondi ¢ on i n a Sl DeeRESRETRST Ty ¥ 4t s Plpht it SEprA e BB a2t “one or
nore narkers of pﬁafgecydlbsd&§ﬁan0ﬂleeﬂjjéﬁtbefbﬁ the weacne:alidntifyrieea heddiFfyrehdeui d
sanple; b) determni second rof | e .of at |east one of the one or nore
varkers 1 om o BOBEAN Bt or SeonT Broay Rt et Mo e wekas R o nga
difference Bet V\@@anﬁlﬁlﬁgﬁt}ﬁﬁtpr@naoﬁﬁ@@mbrm@é nb@8rs @fondd cdllefatboinefi@d nore of
said markers, wherein the difference is indicative of the ? ognosi s of said
di sease or condfaMRbn{TPM thesubiseisfterthe trpamanty defesmining aiqurth rofi !fsogéblteastt hi s

i nvention provi gesofahd ik RefhofcdharR&s ﬁ@ﬁ'aﬁﬁ)pﬁlﬁﬁonecfffﬂ%@ﬁégo%ftlc%eﬁsr sahrnt for a
di sease or condition in a subject conprising: 30determning a first

profile of one WJWf@r%ﬁwmnbfdeﬂ%‘@m@asSé%éd ergh sty Pahe thiehandy
cell-free bodil yyft wo%e%%m 16asf 5:R0r hGe SUBIIGHDERLRE © ililiRirfineAt Ment ;

determining a second profile of at |east one of the one or nore narkers
from a popullat i differshcedmivesh dlpdiarsirdiderenselond the seronhdifisishpeaheisifthe e t he

treatnent; ide nfdefltYﬁe'thf@eréﬂcE ?stln(ﬂb'jt eLLME Brike cé/vkﬁ% tts{gﬁnetg't Fot bai@ e €60Nd

profiles of at east one or nore of “said mar etermning a third
profile of the omditonimthreupetkers froma cell-free bodily fluid sanple
fromthe subject after the treatment; determning a fourth profile of at

lleast one of thgege Alye &Qrtﬁls e p?&\@&gs%trﬁe%{bdqgr mgrﬁtoﬂﬂgglgcyt' C

cells fromthe subject after thg treatnment; ‘1dentifying a second difference
bet ween t he t hi prdgesrdorf ayuegréssion of @ Hiegasodr candiliemsta sohiectgpmptsiezed sai d

mar kers; anl% c) détgﬁﬂﬁlhé ¥ hﬁgpl%ﬁle of one or more markers of the disease or condition from

a cell-free bodily fluid sample 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; identifying a first
difference between the first and second profiles of at least one or more of said

20 markers; b) determining a third profile of the one or more markers from a cell-free
bodily fluid sample from the subject at a second time point; determining a fourth
profile of at least one of the one or more markers from a population of =2n
phagocytic cells from the subject at the second time point; identifying a second
difference between the third and fourth profiles of at least one or more of said

25 markers; and c) identifying a difference between the first difference and the second
difference, wherein the identified difference is indicative of the progression or

regression of said disease or condition in the subject.

[0019] 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
30 comprising: a) determining a first profile of one or more markers of the disease or

condition from a cell-free bodily fluid sample from the subject before



10di fference between the first difference and the second difference,
wherein the identified difference is indicative of the efficacy of the

t r eat mentwbap129ape@3di sease or condition in the subject. PCOABS)11i0a499%t

anot her aspect, this invention provides a method for nonitoring the
progression or regression of a disease or condition in a subject
conprising: a) 15determning a first profile of one or nore markers of the
di sease or condition froma cell-free bodily fluid sanple fromthe subject
at a first tinme point; determning a second profile of at |east one of the
one or nore nar&hmsmhﬁmgmacmmpumau@ﬁmsmﬁu;Zhwphmgg@wbﬁmd@aﬁﬂ@omnhmuthe

subject at the fir time point ntif rst. differenc meen t he
Tt and secont s did rier Bpretiirkis B mbbiich s 2Eprisra s Eic e

determ ning a thﬂ$ﬂtmf@%hﬂﬁn@ﬁ%h@ﬂw&ﬂﬁm@ﬁﬂﬁﬁﬂesﬂﬂé&ﬁﬂ&ﬁﬁym@hﬁﬁwel|-free
bodily fluid sanple fromthe s t at a seco i Me point; ermning a
fourth prof i1 e Gfeineq @Rk e Toent nesSi 8BRS RftachPR B Bor 34 " hopul avi on
of =2n phagacyt inarkes! b)sdefei@midehahBaipjoattofde dnbor MeRAAGKdr FFBMPQELIMfice
identifying a second djfference between the third and fourth profiles of at
| east one or moP¥iyluidsagplesam thesabiech atterthe adgumniptration ahths copsdlence

between the fir gdieehidihes eRes pAITk MR 1:886ANET i bi S @MfrEmaMBRMRInMa t he
identified difference is indicative of the progression or regression of

sai d di sease or PUwHEPE poret thagessticeghls Seom the pibieo] afichthy admppisphey ofdipect
this invention %n%ﬂuﬂ@%d&ﬂ%&g@&c&ﬁrdlffé}%'bfeﬁwe@lgth@tlﬁﬂrﬂaﬁ%ﬂﬁth%&ﬂ&'cﬁ" of

anel i orating or treating a disease or condition in a subject 30conprising:
a) determ nifng @ ledst ere gpmofd ofsaigmaplnes; 6F idpasifainga didkerancobetyprn the Bshse or

Con.d' tion from ﬂ%f%ute 'In ?\% sQQ&fdldeer&IﬂEk %ﬁ:@éﬂp e 1&6'%18%& (nﬁ"er%h@ ifedi t&ef ore

adm ni stering the conpound to the s determning a second profile of
at | east one ofﬂ@ﬁbegnexmndmmﬁﬂmkﬁﬁwawbmﬁMMMHawaumuthMQNWGiCm@nmphagocyt|c
cell's fromthe supi S%§ ?efore adm ni stering the conmpound to the subject;
identifying a f|rs Fterence between the first and second profiles of at
| east one or nore of said

[0020] In yet another aspect, this invention provides a method for identifying one

15 or more markers for a disease or condition comprising: a) determining a first
profile of analytes from a cell-free bodily fluid sample from a subject having said
disease or condition; determining a second profile of analytes from non-phagocytic
cells from the subject having said disease or condition; identifying a first set of
differences between the first and second profiles, wherein the first set of

20 differences is specific to the first profile relative to the second profile; b)
determining a third profile of analytes from a cell-free bodily fluid sample from a
control subject not having said disease or condition; determining a fourth profile of
analytes from non-phagocytic cells from the control subject not having said disease
or condition; identifying a second set of differences between the third and fourth

25  profiles, wherein the second set of differences is specific to the third profile
relative to the fourth profile; ¢) 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. Optionally, this method further
comprises d) obtaining a fifth profile of analytes from cells or tissues affected by

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

condition in the subject having said disease or condition; identifying a third set of



S5markers; b) determning a third profile of the one or nore markers froma
cell-free bodily fluid sanple fromthe subject after the adm nistration of
t he conpowioasidae@sni ning a fourth profile of at | east @a#/Uskotiloed9ohe or
nore markers from a popul ati on of =2n phagocytic cells fromthe subject
after the admnistration of the conpound; identifying a second difference
between the third and fourth profiles of 10 at |east one or nore of said
markers; c¢) identifying a difference between the first difference and the
second di fference, wherein the identified difference indicates that the
conmpound i s capdififeencds batwebn e difthragd eikthtprefdes, wyersiithl ird sasédidiereoandi ti on

o hod Tort | dentpsio i Mt ARIEN SR RSt iR e R Bl o o

conprising: a) oetdEnhd dsnengmard markérs pf ©fprdsent i thartdtdsees diffoemcas. cel | -free
bodily fluid sanple froma subject having said disease or condition;

determning a s d pra of an tes from non-ph ells fromthe
subj ect havi g SEOH dRBlnafieP NI b Rnd AR s AT iy S
di ff er ences Shet veeoretniueketd ofstdimnd wemmlﬁtdmmbmbnimg a) wheneiing 4 fist profikt set of

20di fferences is.s C|f|ctot e firs rof|I t|v t.o the second
ot 1 o o0y et STARERS of 4 RNES spih hul St o Eiingt G S W aS 500 bodi 1 y
fluid sanple f r@maoadleiomtdre@kmﬁmlgja%ectona@toﬂwamgy&afrdmducsﬂaﬁeb@dﬂyqﬁrwi tion;
determning a fourth &'\90“'6 of .anal ytes fr(gg;ﬁnon ha og‘gtlc ells fromthe

control subj ect SHHYC KGR Eh P I off BUAGEBFICORERT oA A THYIKG a second

set of differengRssdpet Wreiandel BetivBéd e AREaddEEIND pASTREOWhErEiS thaersei ¢F t he
second set of differences is specific to the third profile relative to the

fourth profid e; léijereperémpwﬁﬁ@tB%EerPrO%rr@ataWéPWégcoglﬂgtqﬁflq ®to the first

set of differenggsnfigh@l i@ ptf&né &eana%emnﬁ% pRhoddlfid &ﬁl@ﬂﬁﬁ%he duBfRct
identified anal %/t es being markers of said disease or condition. Optionally,

this nmethod furh#vdig eisricrses conditamt dgternaynga foufth profilogfianaytss framaloyt es from
cell's or ti ssueﬁh bhretat HQ3 A1 gdb'?&@ﬁcﬁ h%1n§)€:aﬂﬂhﬂséa9é‘oﬂc'8n&1ﬁ& subj ect

havi ng sai d dlse e or condition; obtaining a si profile of analytes
fromcells or tldslsttfemgﬁ@@coad faof élﬂ‘etwceséwtwem e duwl aod fouthairefilen in t he

G 1 or ences bet taan ha SRR Hl o AR B L A Bk MR i Ehe T o o
differences is &pebipfafic; t:))ldblhﬁ‘ylhg bnehorpmué rlagytessipeadifive thofistret &fi xt h profil e;
the third set origefrarSRRiedt O oBon T s DB anCr hE I RS ep er S L enti on”
provi des a net hodrkksrof kdé dikéaky omnugndinien. And optionally, the method further

comprises d) obtaining a fifth profile of analytes from cells or tissues affected by

20  said disease or condition in the subject having said disease or condition; obtaining

a sixth profile of analytes from cells or tissues not affected by said disease or

condition in the subject having said disease or condition; identifying a third set of

differences between the fifth and sixth profiles, wherein the third set of differences

is specific to the fifth profile relative to the sixth profile; and e) identifying at least

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

[0022] In yet another 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 a cell-free bodily fluid sample from a subject having said discase
or condition; obtaining a second profile of analytes from a cell-free bodily fluid

30  sample from a control subject not having said disease or condition by data mining;

identifying a first set of differences between the first and second profiles, wherein



5or nore markers of a disease or condition conprising: a) determning a
first profile of analytes froma cell-free bodily fluid sanple froma
subj ect hwoi2arp/E269d di sease or condition; determ ning aPSEAsaU1/0#4969 | e of
analytes froma cell-free bodily fluid sanple froma control subject not
havi ng sai d di sease or condition; identifying a first set of differences
between the first and second profiles, wherein the first set of

10di fferences is specific to the first profile relative to the second
profile; b) determining a third profile of anal ytes from non-phagocytic
cells fromthe ﬁmbﬁ@sﬁoﬁdﬁkngusaédmdﬁs&ﬂ&eﬁmtmwﬁhﬂbMﬁ@npﬂdﬂ$emﬂining a
fourth profile of .analytes.fro n cyti c eIIs fromthe o tro

subj ect "not - havigraal d<Grizaeh B PRARIREROKE: Fimabr Pl HeeiOBR et o
di f ferences bet Weeﬁbjéd"ﬂﬁa\tnlig datll cﬁgbdsefcmabﬁdhmp]r, obthindg,a fhheoklc 0f adagtsecond set
of differences specific to ﬁﬁﬁ third file relatlvg to the fourth
profile; c) idefit WF?PRB“@H@“B? P18 A GRAF ? ocl B lRYing S o1 1 st set of

di ff er ences s el andiRnb9 dbtl enisiagadehtisehg Hiccolid kesrenEasenced eweglend thiri ed
anal ytes being markers of said di sease or condition, And_optjonally, the

met hod further e¥higritsretilgy. isteat He nggoad 1ot ot dittpreptes vSépeﬁlﬂ%Wéhey%% from

celI's or tissuepro@felBlatiRto M BASPH ORI SRS RIcAHifyMBVHE bi @bkclaRal} e subj ect
havi ng sai d disease or condition: obtaining a sixth profile of analytes

fromcells or tssifiedo thefirshpst efdiiarenses sdittycde deacsendrct ebdiffeieness the t he

subj ect havi ng ﬁ@ht%&'aﬁﬁ?ﬁ?bé?ﬁg Gendi b Qand dlbg%r' bXdifish. aaddiptign 36t nmef
di fferences between fth and sixth profiles, wherein the third set of

di f f er enceslli s mped furthet eomphisesfd) pbmmmg@rﬁfﬂ@r@@lmf pnpdytesdranhecllsoxt h profil e;
and e) identi fyhéég?saagf %t 5] s PQO&, &%chi?cﬁ%in Pta m'irf%eH@t&%ﬁJ %s&fth C) present

inthe third set o erences. ) et anothier aspect, this
i nventi on prov1m®§kaﬁnmﬂﬁoﬁﬁ®npdhdmnmmﬁymngﬁ@m@lwmaﬁUMEwwmrMamgmm%ya

di sease or cond N -Conpr .Sk ng: 1.0l ' of anal ytes
rom a cel -1 el 3hifs Tt ns 5 SEOLRE Rt bR UG G seheeor
condi tion; obt apmfitg, vehesaic tha dhipr sef ofl dffaéncanalsydce® to therfifth meﬂilb rdlatwe bodi |y

fluid 30sa Ie ubj e ot having.sai d di seas ndi tion
by dat a m mong: 14 BENEREOTHG M PP Gad A iR pE e R R ST 1 ot
and second pr of plegst invhethad Bettoh giffetensds. set of differences is specific to
the first profile relative to the second profile; b) determning a third

profile of anal from no a tic cells f om 1 havi ng sai d
di sease or cond%@?gnﬁkaﬂ{%?ﬁ?ﬁﬁpggﬁﬁﬁ%Tﬁnmnﬂ¥OWé ofm%ﬁhlyt%gﬁ%¥m$ﬁne
non- phagocyti ¢ cehbs nariam c&‘acdmhsre@lr c&mih:tjoambmpnimgn aylagnsangla tissprafile or

t5 ﬁgn? Ihlt :, gn by da% anameg Ifr%gl a ceﬂ bfoéﬁ n@mce{l samp e Hg'm%%ﬁbj‘é’gt hgv'u];g s?alicF crl}(s:e%lge bet ween

20 or condition; determining a second profile of analytes from non-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 cells or tissues affected by said disease

25 or condition from the subject having said disease or condition; determining a
fourth profile of analytes from cells or tissues not affected by said disease or
condition from the subject having said disease or condition; identifying a second
set of differences between the third and fourth profiles, wherein the second set of
differences is specific to the third profile relative to the fourth profile; c)

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

condition. And optionally, the method further comprises d) determining a fifth

9



and fourth profiles, wherein the second set of differences is specific to
the third profile relative to the fourth profile; and c¢) identifying one or
nore analyoesizgpee®sfic to the first set of differences PETAIS2ME/084969 he
second set of differences, the identified anal ytes being markers of said

di sease or condition. And optionally, the 10nmethod further conprises d)
obtaining a fifth profile of analytes fromcells or tissues affected by

sai d disease or condition by data mning;, obtaining a sixth profile of
analytes fromcells or tissues not affected by said disease or condition by
data mning; i dpmﬁlefojiamgytas fr b pdelb-&te bidilgifufdsampledsonbe tamehsubjeet fot f t h and

sixth profiles,, wherei set, of. differen cific othe
Tt profile b G its oAty HemisphrdERETS BRIy iRehS: T east
one of the one frst amrfethraofles, svhofeincthe thﬁrﬁSﬁNifdifferetnb@ i$ fpetitic sethe ifst

di fferences. [002 I n her this invent rovi des a net hod
for identifyi ngprgﬁLe rBIIa“ tPéhegtﬁ%]%?@le anyé“@e?éEa%r‘m?:Bﬁfg? P‘?o% bhpri si ng:

a) determ nisng mafkersSlf cPredehd i@ tfthiadah ¥t @Febriced a cell -free bodily fluid
sanple froma subject having said di sease 20or condition; determ ning a

bovine Dol ar s el e R A RS i Sl GRS PLeCt
bet ween ]E_he fi rSﬁm@?%aﬁmf@{e@%lo&l@@ndlﬁl&ﬁinﬁapfisgﬁé]@) ﬂdtér&ﬁmﬁ@% fnlisf ptdfl;lfef erences
is specific to the fir rofile relative e secon rofile;
deternmining a t lykﬁS%ﬁom %Ceaffreaﬁaﬁwfilgdﬁaﬂaﬁ? @%Wssulawctg?\ggwéd §ﬁ%%t ed by
sai d di sease 25gfcoa@inieh; td'eféﬂniﬂl[n@@sta&ﬁd?icﬂfﬁl@ﬁtanﬁl Mk REMS2h Ghalios ARSRIIOT
condition; determining a fourth profile of ana tes fromcells or tissues

not affectdd byfremitee %ﬂlb@éfé@@néﬁalééﬁ%nw Posonflitighn it HENERm} Bt sehalvi ng sai d

di sease or Condtl&ﬂeﬁéﬂees'bgﬁ%ﬁfh)é'ﬁ%aﬁ"d KEGRNFHEL \x@lteregl'tflé BIEREES between the
third and fourth profiles, wherein the second set of differences is

specific to thediffsronges iy wesifietortae st prefilcaclotive to dieresondperilsc &) c) 30
i dentifying oneyq rfiRh&a ﬁﬂ%g)y(;fﬁé Mn??@e@tfrohﬁ é%ﬁttﬂ:etb% fh[l&%an'ﬁﬁé 0 a

di fferences and the second set o ferences, the 1dentified anal ytes
bei ng mar kers o€ongal wibitcwa bey i sagiotigitc o ondira; deserimaming & fourth peofeethod

further conpris §I§a A fg) nﬁﬂé&@gﬁcgk‘é‘%@} thP 81ft1|0!)§1b£ ct I?d??ll%géjssad J@e@%e

cell-free bodil
di sease or condmtaoodnxlom démtifyfing sxgeendtshi ofcﬂl@mces‘bedwefeheheethmémctfeumhen t he

first and fifth flles erenth third set Q is specific
to the first pr%lp%1 @ Wh SR 58 ctondg%gﬁglgfﬁieﬁcesro F Ec{jo%'et%&eﬁfo ying at | east

one of the one mlatmroethéfmrtk prdilobndy) idﬂ‘nﬁﬁ}eﬁg oreror titvee dnllyked sgeeificab the
differences. first set of differences relative to the second set of differences, the identified
20 analytes being markers of said disease or condition. And optionally, the method
further comprises: d) obtaining a fifth profile of analytes from cells or tissues
affected by said disease or condition from 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;
25 identifying a third set of differences between the fifth and sixth profiles, wherein
the third set of differences is specific to the fifth profile relative to the sixth profile;
and e) identifying at least one of the one or more markers of ¢) present in the third

set of differences.

[0025] In some embodiments, the markers or the analytes are nucleic acids (e.g.,
30 nucleotides, oligonucleotides, DNAs, RNAs, or DNA-RNA hybrids), proteins

(e.g., , amino acids, peptides, enzymes, antigens, antibodies, cytokines,

10



[0024] In yet another aspect, this invention provides a nmethod for
identifying one or nore markers of a disease or condition conprising: a)
det er mi niwg@ 2a12fd1ee98 profile of analytes froma cell -fre@Chaseén/ 084969 d
sanple froma subject having said disease or condition; determning a
second profile of analytes from =2n phagocytic cells 10fromthe subject
havi ng sai d di sease 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)

determ ning a tMMmdngng@bkqukmanamynmﬁwﬂrmmmabgemhwhnﬂ&[hoﬂmmym&luid
sanple froma cagntrol u ct, not havin e.or condition;
determning a f%ﬁ%?%nﬂfS dgyﬁi%%ngp?gggﬁlwgﬁfﬁ §%H§600ytic cells from

t he control subbcﬂgzstacmhdémvnerm@omm @. gilvstemse @fmarp ndiabolaek, sdcdadaiy fyi ng a
second set of d|ffﬁnen es between %hlrd and fourth profiles, wherein
the second set BFH71$%er%AYBRNFIONY 5? ictothe third profile relative to
the fourth profile; and c) identifying one or nore anal ytes specific to the

first set ofs diﬂmeﬂenmeSmbemamﬁmanimmﬁheﬁBenmmdk&ﬁmkqﬁoﬂ%Kégrgmogpm the

identified 20anal yt es b mar.kers of .said sease or .cond on.
ool onal Ly, -t nasibler g aneh PR EToE B rr wal oGRS mRpt Poplns Binsr T e of

anal ytes from cedpySudbert groflvesDEA maghygdionyr i, d DN & eas@ativn peaméliat i on from
t he subj ect haV|ng sai d dlseas%_or condi ti on; gtalnlng a %}xth profil e of
anal ytes from celPmosgmerdosagh Bl f S SRICEUOTHOUIS) 4 PEIEBRVEIYE S ondi t i on

fromthe subj ecprof@vipession, froléis BapALEAH), aplqﬁaipﬂoﬁwwacaa‘émﬁmd pr¥file% a third
set of differences between the fifth and sixth profil wherein the third

set of dif ¥ entE&beldc pjobits ?Iiaccwn‘taﬁ@nfh@fepfa I3 seine Pléquém%&tﬁ\f}@ﬁr%ﬁﬁﬁe si xth

profile; and e) jidaftddf 'a al@htiveSRal, @(ﬂﬁnﬁ’tﬁtnterh‘%‘sa n&a%m%%ﬁorf‘@éﬂé@fr s of c)
present in the third se di f f erences. 25] In sonme enbodi nents,

the markers or the analytes are nuclejc acids e.g., 30nucl eot i des,
ol i gonucl eot i def02BNAE sORRaRbodimer i AL IRRGAORS A thine O Blogt BRkers iy " ani no

aci ds, peDtldeSmg@ﬁ%MBﬁ§mvﬁ&§mgﬁﬁéﬂrﬁﬂhbbﬁﬂﬂﬁasmﬁMkR%h@&émon%h@@Qthe'nS
glycoprotelns hormones), lipids (e.g., fatty acids, phosphatides,

chol esterol), c%%oﬁw@mteé@owegts at fagioea eEtha RO gnoTe MEEeEHa oS |
15 regulated or inhibited in the cell-free bodily fluid sample compared to the non-

phagocytic cells. In some embodiments, at least one of the one or more markers is
up-regulated or activated in the cell-free bodily fluids compared to the =2n
phagocytic cells. In some embodiments, at least one of the one or more markers is
down-regulated or inhibited in the cell-free bodily fluids compared to the =2n

20  phagocytic cells.

[0028] In some embodiments, the first profile, the second profile, the third
profile, the fourth profile, the fifth profile, or the sixth profile comprises the

absence of at least one of the one or more markers.

[0029] In some embodiments, the difference is at least 1.05-fold, 1.1-fold, 1.2-
25 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.

[0030] In some embodiments, the methods of this invention also comprise lysing
the =2n phagocytic cells and the non-phagocytic cells; and also extracting the
cellular contents from those cells. In some embodiments, the methods of this

30 invention comprise extracting the cellular contents from cell-free bodily fluids. In

11



pol ysaccharides), netabolites (e.g., vitamns, prinmary netabolites,
secondary netabolites), or conbinations thereof 5[0026] In sone

enbodi nerwe,20tda2¢@B8ofile is a nucleic acid profil e (e.gPCTgSp@iPPioco
profile, a single nucleotide polynorphismprofile, a gene nutation profile,
a gene copy nunber profile, a DNA nethylation profile, a DNA acetyl ation
profile, a chronosone dosage profile, a gene expression profile), a protein
profile (e.g., protein expression, protein activation), a lipid profile, a
carbohydrate profile, a 10netabolite profile, or a conmbination thereof In
sone enbodi nment sqmetdnmaophmn'tsl the icall-fred mrdity fledls bymprisg wiblctddehsed celbsdoad a
quantitative as ay. . LI 1 gb t|o @Fre %ibo ZZ% Hg %gnﬁ enbodi nents, at
l'east one of th& GHE GH* r?B?p i?%sre ‘TS UptrEdal A eqesr "EEYTVAEEE i n t he
cel | -free bodi | fetdl kelispsophobipay, € frhi@ndniethérost- phagocytic cells. In sone
enbodi nents, at |east one of the one or nDre mar kers is down- 15regul ated
or I nhl bl ted I n ()t()gﬁ I’IS|01’-1'1f6r61% 0 li(lglgl’lltls yat feas"fl n f’%ﬁl%)onee O(I"-:(l’)l’l are eI‘tS%fﬁlhe hon-
phagocytic cellg n Hents, at 1 ea ie“8Re6r nore
markers is wp-ré@u&@@ﬁﬂnmnmammnmanaﬂmbldhmec&ﬁﬂ&éﬁ&ﬁ%&kﬁhﬂ@ﬂﬂyﬂhﬁs

conpared to the _=2n ph ticcells. In east, one of
Che” one or  ror SlRMEGRBOS eSS Tie T DB R LRGN rop OB EE Rt | oe
bodily fluids cpwpat@dhd @liihecsntmts2Pprapagnhdoeytiadellsor thOS2Bhakscyione
enbodi nents, the first profile, the second profile, the third profile, the
fourth proflle °dMe fifth profile, or the sixth profile conprises the
absence of at |east one of the one or nore markers. [0029] In sone
enbodi ment's, thmpod2jf fIarsemeemb@diﬂéntb,el&smetﬁo(ﬁlﬁrf i idyentiod alf@tadpprike 2- 25f ol d,
1.3-fold, 1.4-fold, 1 altggd %ﬂ%O'd, % 5-fold,. . 3-fqold, 4-fo]d, 5-fold,
6-fold, 7- Yol dSomgerige fre idenifipdydittgrencepfeiod rgposety Ohet ormBsloN ™ some
enbodi ments, t hgameikedad Gkcaddibscondivientd O Nafl ch@ikamp da@ nihig). Ng t he =2n
phagocytic cell's and the non- phagocytic cells; and al so extracting the
sone odi men nmet hods of

cel lul ar contenkﬁ Q t hose c II% ﬂ% P
this 30i nventi of%¢ nplg‘]sg‘é‘eél%{’? (i ﬁéhetlfli‘ég%c&l?fﬂ lyAredsprsional PV ESI | - free
bodi |y fluids. &dls (e.g., neutrophils, macrophages, monocytes, dendritic cells, foam cells, mast
cells, eosinophils), non-professional phagocytic cells (e.g., epithelial cells,
15 endothelial cells, fibroblasts, mesenchymal cells), or mixtures thercof. In some

embodiments, the non-phagocytic cells are T cells, B cells, null cells, basophils, or

mixtures thereof.

[0034] In some embodiments, the phagocytic cells (e.g., =2n phagocytic cells)
and the non-phagocytic cells are isolated from a bodily fluid sample (e.g., blood,

20 urine), tissues, or cells (e.g., white blood cells, fetal cells) of the subject.

[0035] In some embodiments, a standard/know cell
separation/isolation/purification technique, such as antibody, flow cytometry,
fluorescence activated cell sorting, filtration, gradient-based centrifugation, elution,
microfluidics, magnetic separation technique, fluorescent-magnetic separation

25 technique, nanostructure, quantum dots, high throughput microscope-based
platforms, or a combination thereof, is used to isolate phagocytic cells (e.g., =2n
phagocytic cells) and non-phagocytic cells from bodily fluids, tissues or cells or to

separate >2n phagocytic cells from =2n phagocytic cells.

12



sone enbodi ments, the cell-free bodily fluids conprise viable diseased
cells, dead diseased cells, apoptotic diseased cells, circulating tunor
cells, inWecbizugevagents, fetal cells, trophoblasts, or PCrAgaEmiog4dsher eof
[0031] In sone enbodi nents, at |east one of the one or nore markers of the
5di sease or condition is present in the cellular contents of the cell-free
bodily fluids. In sonme enbodi nents, the one or nore narkers of said disease
or condition are not present in the cellular contents of the non-phagocytic
cells or the =2n phagocytic cells. [0032] In sone enbodi nents, the

met hods of t hi s[(008&]enAlseprosldsdby thigpinvaieiod O onplaerd the chinbe uetént thé i ed

difference of ¢ 0.a repository one, ot e .knpwn kers of said
di sease or cond"fi8H ?fél?lg%“,v e‘H?P&“@ﬁ?ta‘iaﬁé”a lcl?g&élea?tbéﬂﬁ? Wftﬁgés.&f}%%] In sone
enbodi nments, thavphegocytic cells are professional phagocytic cells (e.qg.,
neutrophi |l s, macrophages, nonocytes, dendritic cells, foamcells, nast

cells, eosinophil.s ¥ nonagroé ssional phagocytic cells (e.g., epithelial
cells, 15endothigle esgripfin ol hg Dravil s, nesenchymal cells), or mxtures

t hereof In sone enbodinenté, t he non-phagocytic cells are T cells, B cells,
nul | cells, Sbas@9BT] sThegratem xtapplatioth@leeoitains afl@QGAHE drawisperecendmdi ment s,

t he phagocytic cel |l e, . =2 hagocyti el ] s)..and t.he non-phaggacytic
coll o e Y sol af el Kbl & gty PIRE bhfifih b AR il RO DRRg O
ti ssues, or cel vl feeprgvidedtyi theOlfico agorcetiicst arklghahers ef {hs hewfsatyhfee.sTily ect .

0035] | nbodi ts, t and / |1 ) ) )
Lonarhti o oo BVl b Bt MR BGE o P Bt biesat yetiona be ety

cytonetry, fl uofidlsaatgaoactimn diceoll@ehd dadletlidagripfidd dfrildistrative gr adi ent - based
centrifugation, elution, mcrofluidics, netic separation technique,
{1 uor escent SragfraRaimSibakiaih Spistng i dUcccommBgns derdies ™ YHSht um dot s,
hi gh t hroughput m croscope-based

[0038] Figure 1 schematically depicts a proposed method leading to

identification of disease-/condition-specific DNA, RNA, protein, and/or lipid
signatures within the plasma following comparisons and subtraction of patient-
specific intrinsic signatures obtained from the DNA, RNA, proteins, and/or lipids

15 isolated from non-phagocytic lymphocytes.

[0039] Figure 2 schematically depicts an analytical method used in the

identification of tumor-specific signatures expressed in plasma of a cancer patient.

[0040] Figure 3 schematically depicts a general flowchart of one embodiment of

a method of the invention.

20 [0041] Figure 4 schematically depicts a general flowchart of another embodiment

of a method of the invention.

[0042] Figure 5 schematically depicts a general flowchart of yet another

embodiment of a method of the invention.

[0043] Figure 6 schematically depicts a proposed pathway leading to

25 identification of disease-/condition-specific DNA, RNA, protein and lipid
signatures within the plasma following comparisons and subtraction of patient-
specific intrinsic signatures obtained from the DNA, RNA, proteins, and/or lipids

isolated from WBCs with a DNA content of 2n.
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pl atfornms, or a conbination thereof, is used to isolate phagocytic cells
(e.g., =2n phagocytic cells) and non-phagocytic cells frombodily fluids,

ti ssues owoceldE28 to separate >2n phagocytic cells fr@craABpoiplosdyoryti c
cells. [0036] Also provided by this invention are markers that can be used
in the nethods of this invention and that can be identified by the nethods
of this invention. Brief Description of the Drawi ngs 5[ 0037] The patent or
application file contains at | east one drawi ng executed in color. Copies of
this patent or patent application publication with color drawi ng(s) wll be
provi ded by the[00#4]i cEgup@nchcegtiedlty dapidts paatyneat appfoatiiee ussdéegsary fee. The

f [ d ot her. f eat d .adv. f the t i ti il
e mor e ful |y uBSHEEBOU PO PRALT DTSR ekl Pl tocer i pti on of

illustrative 1l0enbodi nents taken in conjunction with the acconpanying
drawi ngs i n whi gl045] 0688} Sktlguragedlysiepietyatgemadl fpwdlepi dtagotherpndpdsedt met hod

|l eading to ideng%gigtBAQHhO%Vgh%ease-/condition-specific DNA, RNA, protein,
and/or lipid signa?ures Wi A Phe pl asma fol |l owi ng conpari sons and

subtraction of patient-specific intrinsic signatures obtained fromthe DNA
RNA, proteids, HERd8lorFipupiddshehBiisdlyalepidts frgomra dlowphagdeyother dmpopineoyt es.

[ 0039] Figure 20¢§h8H§}3ﬁﬁéﬁ¥19%HiCts an anal ytical nethod used in the
identification 0O unnr-speci?lc 'si gnatures expressed in plasnma of a cancer
patient. [0040] Figure 3 schematically depicts a general flowchart of one
enbodi ment of al0@éTlholdgwt 10 Neowsraviets pnfile20 hooad YV BCis guveoudly stredwtithc al | y

depi cts a general J en e
i nvention. [004 “%Fgﬁggﬁﬁ%gﬁﬁgﬁ@g?%§%¥§Hﬁgg?l £}§@%§%%g§ﬁggﬂ8&%ﬁg$t of yet
anot her enbodi nefithe bigh guatet HIORINSfextrdveedifronethticanlls (RO843].2)Fi gure 6

schematically depicts a proposed pathway | eading to
10 [0048] Figure 11 depicts gel electrophoresis analysis of total RNA isolated from

LNCaP and LLC1 cells.

[0049] Figure 12 lists the yield and quality of RNA obtained from mouse white
blood cells (WBCs).

[0050] Figures 13A-13D depict arrays showing seven up-regulated (>2 fold),

15 cancer related genes detected in neutrophils from LNCaP (human prostate cancer)
tumor-bearing nude mice. (A) LNCaP tumor. (B) Neutrophils obtained from nude
mice bearing LNCaP tumors (NT). (C) T cells obtained from nude mice bearing
LNCaP tumors (TT). (D) Neutrophils obtained from non-tumor-bearing nude mice
(NN). Circled signatures expressed in tumor cells (A) and in neutrophils from

20  tumor-bearing mice (B), and minimally expressed in neutrophils from non-tumor-
bearing mice (D), and in non-phagocytic T cells (C). Expression in NT was >2-

fold than that in NN and TT.

[0051] Figures 14A-14D depict arrays showing three up-regulated, cancer related
genes detected in macrophages from LNCaP (human prostate cancer) tumor-

25 bearing nude mice. (A) LNCaP tumor. (B) macrophages obtained from nude mice
bearing LNCaP tumors (MT). (C) T cells obtained from nude mice bearing
LNCaP tumors (TT). (D) macrophages obtained from non-tumor-bearing nude

mice (MN). Circled signatures expressed in tumor cells (A) and in macrophages

14



25identification of disease-/condition-specific DNA, RNA, protein and lipid
signatures within the plasm follow ng conpari sons and subtraction of

pati ent - sWwOenfdw@2493t ri nsi ¢ si gnatures obt ai ned from t he PDNAIS2RMNA449p9 Ot ei ns,
and/or lipids isolated fromWCs with a DNA content of 2n. [0044] Figure 7
schematically depicts anal ytical approaches used in the identification of
tunor-specific signatures in a cancer patient. [0045] Figure 8
schematically depicts a general flowhart of another enbodi nent of a nethod
of the invention. 5[0046] Figure 9 schematically depicts a general

fl owchart of anﬁ“bﬂneMmmﬂmﬂlhgmimb (B, amd m"mﬁrha:idf embrelsd&é i mya@oghages. frdnOeh?] Fi gure

10 shows a FACS il e of. re chst 33342
dermonstr ati ng. « HECTERITERYse b Tt orabiacs Tad LBl du SEERS; The
hi gh quality of >RNAJ exh iacihedNfandmTt hese cells (RN = 9.2). 10[0048] Figure
11 depicts gel el ectrophor esis analysis of total RNA isolated from LNCaP

and LLCL1 cells S th ield and I

obtai ned from r’r{) gﬁalllnig‘tlregﬁ %ﬁdgf“fst "‘”EW %‘mg[f%%]re%%l&%e gyf@@A— 13D depi ct
arrays showsng savenclued pagsllated iqn2utfophid fror bSaTIathumed atl@dcagednes
detected in neutrophils fromLN ( o] r - bearing
nude mice. (A) %eatr’t‘i’ﬁﬁlflge T§fC§‘§L}t$g%ﬁf‘1n&r g%)itf al?@(?hiaﬁ]ﬁggom ce bearing
I(_NC;:IP Eu;mr s ( Nfyde niﬁ@ béﬁnﬁ@LSBM@bﬁlﬁbl@@de r(@wrwl@beoumlﬁba fhgamiddgnitdNCaP t unors
TT D) Neutrophils

al ne rommnon-tu nude m NN)
Crcled signatuP n%%é%“éfs%ﬁ%srﬁwh@?Ne%trq gqmtala#dn Q%H%Waﬁmrﬁg from
20t unor - bear i NgnideGRicd @)N) emﬂlemsngharfaiek Mxlﬁé‘s@édeiﬁwﬁ'orlcellmqfaﬁd)ﬁm I's from
non-t unor - bearln? nm.ce , and I n non- goc ytic T cells (O. Expressmn

in NT was 29-f ongrtephils f{% moprbpging gycertP), and minimally expressed in neutrophils
from non-tumor-bearing mice (D), and in non-phagocytic T cells (C). Expression

was NT is >2-fold than that in NN and TT.

[0053] Figures 16A-16D depict arrays showing three up-regulated (>2 fold),
cancer related genes detected in macrophages from LS174T (human colon cancer)

15 tumor-bearing nude mice. (A) LS174T tumor. (B) Macrophages obtained from
nude mice bearing LS174T tumors (MT). (C) T cells obtained from nude mice
bearing LS174T tumors (TT). (D) Macrophages obtained from non-tumor-bearing
nude mice (MN). Circled signatures expressed in tumor cells (A) and in
macrophages from tumor-bearing mice (B), and minimally expressed in

20 macrophages from non-tumor-bearing mice (D), and in non-phagocytic T cells (C).

Expression in MT is >2-fold than that in MN and TT.

[0054] Figures 17A-17D depict arrays showing five up-regulated (>2 fold),
cancer related genes detected in neutrophils from LLC1 (mouse metastatic lung
cancer) tumor-bearing C57/Bl mice. (A) LLCI tumor. (B) Neutrophils obtained
25 from C57/Bl mice bearing LLC1 tumors (NT). (C) T cells obtained from C57/Bl
mice bearing LLC1 tumors (TT). (D) Neutrophils obtained from non-tumor-
bearing C57/Bl mice (NN). Circled signatures expressed in tumor cells (A) and in
neutrophils from tumor-bearing mice (B), and minimally expressed in neutrophils
from non-tumor-bearing mice (D), and in non-phagocytic T cells (C). Expression

30 in NT was >2-fold than that in NN and TT.

15



[ 0051] Figures 14A-14D depict arrays show ng three up-regul ated, cancer

rel ated genes detected in macrophages from LNCaP (human prostate cancer)
tunor - 25&6anizg2¢sade m ce. (A) LNCaP tunor. (B) nacropkegas2aboaioned from
nude m ce bearing LNCaP tunors (MI). (C T cells obtained fromnude m ce
beari ng LNCaP tunors (TT). (D) nmacrophages obtai ned from non-tunor-bearing
nude mce (MN). G rcled signatures expressed in tunor cells (A and in
macr ophages fromtunor-bearing mce (B), and mnimally expressed in

macr ophages from nontunor-bearing mce (D), and in non-phagocytic T cells
(C) . Expression[(00ASMIFigass HA-1 &ID degtidtarragshsadwing thdNugnagulbed (FDO5D] F| gures

15A- 15D depict arra show n uI a ol d rel ated
gones det ot ed THERATERORHIE Serfalin AR R L BREape BF R e
t unor - beari ng nc@eermum)r-béaé\i)nglgswmm&m b LLCB)urﬁdeu(Bmhnrb@a@éstoatamed from

nude m ce beari urmor.s (C cel | tained_.fro de mce
bearing LS174T rEWkSﬂﬁ e@f‘)ﬁ‘g h’ @%?&ﬁﬁ%g 0%?8’#?3#8}? -beari ng
nude mce (NN). midenehag L&LCgr‘taﬁlUfsQ$T}3>(Df) 8ESAPhddAs bbtIBE] B&h hen-(uijorand in 10
neutrophils from tunor-hbearin and m ni mal | %/}Hnexpr essed in

neut rophi | s froPﬁaﬁB&Cézr%ml%ég(wn&lrﬁ%eéélgmres giviesi o IR BB RIS RREINT cel IS
(O . Expressionpi@spk fiotn fadrof-8tHink Ras: (@)@hdhﬁnlmﬁlﬂﬁ%r&%d ih @&RrRbhid gur es
16A- 16D depict arrays show ng three up-regul ated (>2 fol g(%ﬁc cancer rel ated
genes det ect ed frﬁmmﬁwwahj@rsngm@ﬁ@sawvnemhaeaqcsetsﬂbwﬂé dppression

15t unor - bear i ngmﬁ\‘fi@'%a@Q%l&}ﬁhtﬁaﬂFﬂiﬁa&HW (B) Macrophages obtained from
nude m ce bearing LS174T tum)rs (Mr). (©) T cells obtained from nude m ce
bearing LSL174T tunmors (TT) Macr ophages .obt ai ned from non-tunor-bearing
nude mce (I0N). Oéﬁ@c@aurg.lafhalﬁ rdéglcb%{fi‘%g@é’&lgwot“@ﬁ%u lated (22 fRld) capser i n

macr ophages fr opididiRhetRaklcdth MBufSpHiB)ronfBthHTh @h&&le a8 RE ﬁ%ﬁﬁ&nd n
20macr ophages from non-tunor-bearing mce (D) nd in non-p ocytl cT

cells (C). Expr &angrbepring GBI @lcxziﬁbBwﬁlﬁaanrhéB) Nwtmhléﬁrﬂbtmp% flo0p54]
Fi gures 17A- 17DcgeBi ff e%a{rﬂa%g%%bﬂwuﬂgrsfmﬁ f_tFLﬁf &avbhad fad ds9lgd) , cancer

rel ated genes detecte utrophils from LLCL (nouse netastatic |ung
cancer) tunor - beeibegrir@sFYB10 trinecas (TTA) (DDINbllterinbrobta(rByl fiNewtondwhét s  obt ai ned

15  bearing C57/Bl mice (NN). Circled signatures expressed in tumor cells (A) and in

neutrophils from tumor-bearing mice (B), and minimally expressed in neutrophils
from non-tumor-bearing mice (D), and in non-phagocytic T cells (C). Expression

in NT was >2-fold than that in NN and TT.

[0057] Figure 20A-20D depict arrays showing one up-regulated (>2 fold), cancer
20 related genes detected in macrophages from B16F10 (mouse metastatic melanoma)
tumor-bearing C57/Bl mice. (A) B16F10 tumor. (B) Macrophages obtained from
C57/Bl mice bearing B16F10 tumors (MT). (C) T cells obtained from C57/Bl1
mice bearing B16F10 tumors (TT). (D: Macrophages obtained from non-tumor-
bearing C57/Bl mice (MN). Circled signatures expressed in tumor cells (A) and in
25 macrophages from tumor-bearing mice (B), and minimally expressed in
macrophages from non-tumor-bearing mice (D), and in non-phagocytic T cells (C).

Expression in MT was >2-fold than that in MN and TT.

[0058] Figure 21A-21D depict arrays showing five up-regulated (>2 fold), cancer
related genes detected in neutrophils from patient with head and neck cancer
30  (squamous cell carcinoma). (A) Normal tissue (skin) biopsy. (B) Tumor tissue

biopsy. (C) Neutrophils obtained from patient blood (NT). (D) T cells obtained

16



PCT/TIS11/44969 17-10_-201% _ .
25from C57/B1 m ce bearing LLCL tunors (NT). (C) T cells obtained from

C57/B1 mce bearing LLCL tunors (TT). (D) Neutrophils obtained from

non- t unorweanixg 233 ZACGEMENIESHERY . Circl ed si gnat ures ePprAS3®d/ #4969 unor
cells (A) and in neutrophils fromtunor-bearing mce (B), and mnimally
expressed in neutrophils fromnon-tunor-bearing mce (D), and in

non- phagocytic T cells (C. Expression 30in NT was >2-fold than that in NN

ol dy, cancer 1 deat Gfegialed (G SE B SertE Dsnan B nPILLOE Houge. -
metastatic lung rféé'tﬂg)ﬂfﬁ frdm! @fenm&fd!(ﬂg a@ﬂnﬁﬁalmeﬁ%esséﬂr rot-&xbressed . (B)
Macr ophages obtained from C57/B1 mce bearing LL

’ 1 tunors MT%@.bHéC) T cells
obt ai ned from C5®tBd sleni4)eormemphagoeytic Crells (M r Bxptessipn in(N whael- yes

obt ai ned from nqp-t r-, bearing C57/B1L mce (MN). Circled signatures
expressed in tu?f’@z}“wﬂds?ﬂ) and in neutrophils fromtunor-bearing mce

(B), and mninmally expressed in neutrophils fromnon-tunor-bearing mce
(D), and in rson-[porayoEisuies 2TA-08B Hepid Grays Exawing 23 wprepulatd(>2dsldy; 2antal d t han
that in MN and TT. 10[0056] Figure 19A-19D depict_ arrays show ng two
up-regul at ed (>Zeligf ggnes detgriedrin magraphages JoRRatiet vtk O¥Y1aN S8t r ophi | s from

Bl 6F10. (mouse MatAshaldifor ! 0 ook HERAEATI B b R TUgE (p(A) BL6FLO

tumor. (B) Neutrop m-C57/ Bl m ce beari ng Blb tunors
(NT). (O T cel leslloditanaddbnf patient 6534 BIT)nCoeedsgnatune eBi@FEedint unors (TT). (D)
Neut rophil s obtained, fromnon-tumr- 15 arin 7/ Bl, m ce. ( . CGrcled
si gnat ures expr dAXEPhAgSS B]B‘P?IPPUQ%W?“Q ﬂjm%{ag’ q"ﬂ”%@%‘r’@ﬁﬁmggcﬁpéﬂr\% Is

tunor -beari ngy mM@¢ £Bessidhth MT WafBd-ford @xPh@ssed, i n_neutrophils from
non-tunor-bearing mce (D), and in non-phagocytic T cells (C). Expression

in NT was >2-fold than that in NN and TT. [0057] Figure 20A-20D depi ct
arrays showi ng dA@o0lp Frastnd3adepigts @ xethod e to Wamide unpppignaiireddn genes det ect ed

i n macrophages from B16 t 1 G . .= Lhg C57/ Bl
moe (A BlorL0 PRSI E{by Mime PR ARl Ao O e YR
B16F10 tunors ( Mimacfofhagds fesh tusnop-béading esimbis AVITOx6H Glanitiedecongaretd g B16F10
tunors (TT). (D mcropha%les obtained fro rBon-tum)rbeari n C57£§ m ce
(MN). Grcled sithessdigheke ﬁ&ﬁ@é@%‘@mpﬁmmaﬁgh i Fl@se(gy)ereépfassgq]b T8¢t ophages
from tunor-beari.ng. . ‘ -0 N i s from
non- t unor - begy?i nlg&lr%ﬁ(%(ge]?‘%@theaﬁ@gﬁnn% ggﬂ%&g@g%ﬁ&@@g{a feg@‘?ﬁé?m%x&gr ession
in MM was >2-f ol @niph@d td thase in madvdphaged ofitdined HOB 8n-Fingu bearigg AiRdlD depi ct

arrays showi ng fMT)uaFr)la Eh%%lejllle%%sgex&)?ezsseii gk-%ld were 1dentified. The genes common
to both lists were selected and compared to those expressed by the same tumor

(shaded area).

20 [0061] Figures 24A-24B depict gene expression intensity comparisons in (A)
macrophages obtained from nude mice bearing LNCaP human prostate tumors
(MLNCaP) and T cells from the same animals (T cellsLNCaP), (B) MLNCaP and
macrophages obtained from non-tumor-bearing mice (Mnon-tumor), (C) '
neutrophils obtained from nude mice bearing LNCaP human prostate tumors

25 (NLNCaP) and T cells from the same animals (T cellsLNCaP), and (D) NLNCaP
and macrophages obtained from non-tumor-bearing mice (Nnon-tumor). Genes in

red were overexpressed >2 fold; those in green were under-expressed >2 fold.

[0062] Figure 25 lists expression of cancer-related genes within phagocytic

neutrophils (N) and macrophages (M).
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rel ated genes detected in neutrophils frompatient with head and neck
cancer 30(squanous cell carcinoma). (A) Normal tissue (skin) biopsy. (B)
Tunor tiswoeotziopsyy. (C) Neutrophils obtained from pati @ot/usha@os449bi) . (D)
T cells obtained PCT/US11/44969 17-10-2011 WD 2012/ 012693ACEMENT

SHEETPCT/ US2011/ 044969 from patient blood (TT). G rcled signatures
expressed in tunor cells (B) and in neutrophils frompatient blood (C, and
mninmally expressed or not expressed in normal skin (A) or non-phagocytic T
cells (D). Expression in NT was >2-fold than that in IT and skin. 5[0059]

Fi gures 22A- 22B[006p) cEigar2ayists simowtalytcd Iengs-upegulb@d ee-fold) 1 phagadydy, cancer
rel ated genes detected | atie rian,. ?ncer

(adenocar ol momm oA SR AaBIaD SaT Satiam sater Pkt B i BT SRR PRE By T

cell s obtai ned &gllem patient blood (TT). Circled signatures expressed in
macrophages from patient (A) and m ni mally expressed i n non-phagocytic T

cells 10(B). @J’Og Sljlpgure B Ieﬁlé:qﬂ §D§ elf(%Osj elec ogfloresw oflf)r?_;[em sgm@68§ Figure 23

depicts a netho gna agocy cells. In
thi s exanpl &, ep,(@)roemmedrfromhewselwm(es of cancer associ ated genes in
macr ophages from tunor-beari ng animals (M) were quanti fied conpared to

those f rom T Cetd}g)%%]]:jrﬂﬁ%re?g d?[hc (T8 vl terr}rﬂﬂ?t agalygl? afnﬂdl?(t} A PY rex srs%%sed by

>2-fol d 15i dent ensi exp Sresge gene in MM
were quantifi edmaﬂhdellsa@mbmmbyteyntahmpletgesr(mc)robphegé@rmtbmar beacing mi

non-tunor beari an| and the nes overexpressed >2-fold were
ont [T e he MR RS b B b i G B Sl A o5 g omar ot Lo
t hose expressed by the same tunor (shaded area). 20[0061] Fi gures 24A-24B

depi ct gene expPewmiledPescnipéns of thedovgpipasons in (A) macr ophages obt ai ned
from nude m ce bearing LNCaP human prostate tunmors (M_.NCaP) and T cells

from the sage anif) SuL.GalSkNGARL (B, YRR, BE TR GRAAGER, obt 2 ned

from non-t unor-bearin eu rop talnedfrom
nude mi ce beari thip dppmaﬁommﬂmawtbemaarengsulmbas c@ﬁln(ohllyN@aﬁ}toemUy fhogaifl s from

t he sane ani mal sd{ 1 CaP) H d nacr.o ha es Cpbt ai ned
nary 1 n Gene no ure use 1n conpection w
f r om non-t unor - BEEF ng m ce Non- t Uiror hes fn réd were overexpressed

>2 fold; those tenhrgquee nf, welt &dumdmrcubmp,rm«ﬂeceﬂhr bdldggl etll and cancer 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.

[0067] 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.

[0068] 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).

[0069] The singular forms “a,” “an,” and “the” include the plurals unless the

context clearly dictates otherwise.
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[0062] Figure 25 |lists expression of cancer-related genes w thin phagocytic
neutrophils (N) and macrophages (M. 17 RECTIFI ED SHEET (RULE 91) [0063]

Fi gure 26wbDi2etx1e@acer -rel at ed genes upregul ated (>2-f olpd)X/tUspoiploatyetyt i c
macr ophages of a patient with ovarian cancer in conparison to

non- phagocytic T cells. [ 0064] Figure 27 depicts SDS gel (10%

el ectrophoresis of protein sanple (5.9 5rig) obtained from nouse WBC.

[ 0065] Figure 28 depicts Western bl ot anal ysis of TAG 72 and PSA expression
in T cells and nonocyt es/ macrophages (MM obtained fromtunor-bearing

m ce, illustratj00g0t hEheprresEndeding” is igd & mees indudipagooyttlindteded’l s onl y.
Det ai | ed Description aof the vention.l0 66] Unl ess .ot herw se defi ned
herein, scientific SAd atngcﬁﬁ,u@g]lg%f%?oﬁémﬁ%ggo i e‘fsﬁ% ﬁ%%?@@@?’i on shall have
t he neani ngs that are commonly understood by those of ordinary skill in the

art. Cenerally, [008hens|‘pdtientd, (sslgcctT, vr Ciodinelodli’ ere vagd interchauketldy hmd gtees of ,
cell and tissue, cultur.e, nolecul hi ol o

. toeithera hu’ma{l or & non—ﬁ&qlan an&m’ﬁ.y Th&E ltelrmzsipn%lu & nm%%ﬁna?sl gjllcﬁgg/ !
neur obi ol ogy, neurochem stry, Virology, I munology, m crobi ol'ogy,
15phar macol agy, hgeae! prisataniveptoct aiimalandg. Nueines, poadies), chmgpinirayimatkescr i bed
herein, are t ho&e wel | k? WN ancg ﬁo nly .use itFrwl) the art. [0067] Al of
t he above, and driy BUAEY %‘ﬂ‘fﬁ) PRECIIIS S AVERTS "W publ i shed pat ent
applications referred to in this application are specifically incorporated
_by r ef erence hefosi7 . _ As_nu%ékﬁ_e'mf a qmm‘bl s'ubjept itfess tpesadivideplebathacatt bea,
including its 281%1 r%%clec{ alls(ila\gl%;g Ithrel:ldtlslea?sgsof cgr\fdition%gi?ltg I;1s)os|a}'/ed. The terms "normal
control", “healthy control”, and “not-diseased cells” likewise mean a sample (e.g.,
10 cells, serum, tissue) taken from a source (e.g., subject, control subject, cell line)
that does not have the condition or disease being assayed and therefore may be
used to determine the baseline for the condition or disorder being measured. It is
also understood that the control subject, normal control, and healthy control,
include data obtained and used as a standard, i.e. it can be used over and over again
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 [0073] 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.

[0074] 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.

[0075] The disclosure of the International Application PCT/US2009/031395 is

30  incorporated herein by reference for all purposes.
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[ 0068] Throughout this specification, the word "conprise” or variations
such as "conprises” or "conprising” wll be understood to inply the

i ncl usi orwof2om/@e@Bed i nteger (or conponents) or group ®CTiust@ges496 or
conponents), but not the exclusion of any other integer (or conmponents) or
group of integers (or 25conponents). [0069] The singular forns "a," "an,"
and "the" include the plurals unless the context clearly dictates

ot herwise. [0070] The term "including"” is used to nmean "including but not
limted to". "Including"” and "including but not limted to" are used

i nt er changeabl y[00[QI0 72¢scAptiquaif Merttods of theibjveitich, or "indi vi dual " are used

i nt er changeabl y and refer to either a human or a non-hunman ani mal. These

terms include ‘ﬂ&sﬂnte}ﬁveﬁﬁ&ngf%%{i esHh T 85 dugnéfsef?%@%ﬁ‘dug%%qﬁ’é s (e.g.,

bovi nes, porcines), aniron ani , cani and rodents
(e.g., mce anddMgtsﬁ0f§0@&ﬁ¢owsmdmembhenmmnnganﬁmm(¢@l subject refers to

condi i on bei ng debayen P e R BHRREH RN B B e o1+, ana
"not - di seased cgmbﬁbwgeKﬁmAﬁeﬂmmﬁmnamsaﬁWMEmbergmnnmﬂ@ebbmuﬂsmmmws tissue)

taken froma so . Q. ec con subj e i ne hat does
o have The coti fhubRicdridymudhEs pisk TR B e iR Pt el e uaed
to dlet erm ge thBocbl@tSRﬁdsrz\ﬁd ﬁ@fpﬁa@@cylﬁeﬁﬂlbsttﬂ@ﬂ fiom teé mfedﬁdmlaezlu,rkg baﬁ@ad 1ur|edh It
IS al SO uUn ersto e contro u C ro an ealt Yy
control, incl ud‘éeld% 62#061@( ﬂvlﬁwdmg%%&igW&l%%amaqiaetnﬁw@cytme deslls be used
over and over agdeNuldodoRipoidttd firgth ehetbidJder € Phagodhii€EdIS haviid HORArcowRhds, for
exanpl e, mhen coqgﬁrlng a subject sanple to a control sanple, the data from

the controll0 E%ﬁ%@mﬂgvﬁaﬁééﬁ“6@?élned inadifferent set of
experinents, for exanple, it could be an average obtained froma nunber of

heal thy subj ect moagid gt ineeitisaklsy prRidt meGodt fof feestihftetrR ofl@dvalopiag t he
subj ect was obtainhed. 20[0073] The term "di agnosjis” as used herein refers
to methods by whilEsnSt peroafifipn. paosapting i disfitsce BOntiing saddiss#cdet er mi ne

whet her or not gropRLdidNdr régtessidhf RNtk fhb eMcaoydirkeRattcae 8sReAiryia@adi ti on.
The skilled artisan often nakes a di agnosis on the basis of one or nore

di agnosti c i ndi exprousd capabje of gneligratiag or frepEing pasd digase or condition.
15 [0079] Such a subject-specific profile comparison eliminates the dependence on
a population-derived average profile for a particular disease or condition, which
may introduce error into the detection or diagnosis of a particular disease or
condition in the subject. The methods of this invention allow detection, diagnosis,

and treatment to be personalized to the individual.

20 [0080] The methods of this invention (i) have high specificity, sensitivity, and
accuracy and are capable of detecting disease or condition-specific markers present
within a bodily fluid sample, cells or tissues; and (ii) eliminate the "inequality of
baseline" that is known to occur among individuals due to intrinsic (e.g., age,
gender, ethnic background, health status and the like) and temporal variations in

25 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
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

30 individuals with such disease or condition.
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absence, anount, or change in amount of which is indicative of the
presence, 25severity, or absence of the condition. [0074] The term
"prognosiw0220/03@d herein refers to is used herein to PETAS2010/084969

| i kel i hood of a disease or condition progression, including recurrence of a
di sease or condition. [ 0075] The disclosure of the International
Appl i cation PCT/ US2009/ 031395 is 30i ncorporated herein by reference for al
pur poses. [0076] Description of Methods of the Invention [0077] The present
i nvention provides nethods for diagnosing or aiding in the diagnosis of a
di sease or cond[00OBDn The mﬂhmiarofﬁ@ ipvafiol em b(eelsegttpgether with any known

/ /'l d/ ,
et 5 gencUHBESGRICE ML AVPRE FanrBran ibrf BreBiue g 9% “OPY

condi ti on- aSSOCMﬁmﬁ@gMBHKQ§§mﬁ©kgyﬂnﬂgmgeﬂﬁwamkdﬁﬁﬂﬂh@b@hﬁ&uﬂkhpidS

car bohydrates, netabolites cell-free bodily fluids and
non- ph;gocytlc %%WP%wﬁgﬁeWL? h% B3§Qﬁémﬁ V¥m5F‘E@¥W§@W%%eII-free

bodily fluids anshrphagegytic cells which have not yet phagocytosed cells or
cellul ar conmponents fromthe blood, i.e., phagocytic cells having a DNA

o ovi des et hod"F5r sepe EPhiFrRE: rreloaio G oy i anaed el " @ S

condi tion, progads]such saictiréih$leasarophBith tr@cmoage§a¢1dlr1dt Seﬂlesearﬁrcelgsc ession or
regressi on, asseSS|n t he efflca%%wof a treatnme or |den ing a
conpound capabl Bagreiingi sogingrhifigipiome cakpdipgnisd %Ipltf'ﬁ%‘?é’&%ée rar di tion.

15[ 0079] Such apehiiesl pede tfblcsuspmhlaé &GO 3&1IsSQRIoBLHATCORL BSroblAgs,
dependence on a populatlon erived average profile for a partlcular di sease

or conditiof, whiBFeRRy RIS dlicEhee pipbedimety thaphagreybeedllsrandie i agnosi s of

a particular di 5838 oPhiffeRAC VR phdkob IR céngblmtphagctz?u@@etula%@cé'ﬁfbet hi's
invention all ow detection, diagnosis, ‘and treatnen ersonalized to

the i ndi vi dual . u2d[DOSOPVCTHe Welupo @t 45¢ nathimitei i dreello® ells, nhlévelsm gh

specificity, seg§$¢mgl&xnmﬁﬂgﬂ§%gyracy and are capabl e of detecting disease
or condition-specific markers present within a bodily fluid sanple, cells

or tissues; and(ﬁ elimnate the "inequality of baseline" that is known
to occur anong | i dtiesed hergd. tthe T4 phRgeayEHC Qfels grefer gyehageeyiaeells teathni ¢

background,jsheal i » 55k Usni@Rdr bheaddokfle @R fr&TRARRNGYRESAL HIRGScyHB

cells have not engulfed living/dying/dead diseased 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.

[0084] As used herein, a "profile" of a marker of a disease or condition can

20 broadly refer to any information concerning the marker. This information can be
cither qualitative (e.g., presence or absence) or quantitative (e.g., levels, copy
numbers, or dosages). In some embodiments, a profile of a marker can indicate the
absence of this marker. The profile can be a nucleic acid (e.g., DNA or RNA)
profile, a protein profile, a lipid profile, a carbohydrate profile, a metabolite

25 profile, or a combination thereof. A "marker" as used herein generally refers to an
analyte which is differentially detectable in phagocytes and is indicative of the
presence of a disease or condition. An analyte is differentially detectable if it can

be distinguished quantitatively or qualitatively in phagocytes.

[0085] The methods of this invention can be applied to various diseases or

30 conditions.
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25 mar ker expression. Accordingly, in certain aspects, the invention

provi des noni nvasi ve assays for the early detection of a disease or

condi t i orwoOi20e2/012¢%8f or e t he di sease can be di agnosed by PCOSeotLioe+Yad

di agnostic techniques, e.g., imging techniques, and, therefore, provide a
foundation for inproved decision-making relative to the needs and
strategies for intervention, prevention, and treatnent of 30individuals

wi th such di sease or condition. [0081] The nethods of this invention can
be used together with any known di agnostic nethods, such as physi cal

i nspecti on, visﬂm86iﬁﬁnﬁnah@mofﬁhﬁp&mﬁmgamﬂmhpgkﬂhosﬁﬁhmgyawﬂamiology,

i magi ng, ultrasou

| munobogi cal -t euutisg ExryE SO BauRigh rtr BRI SHENRT R sneur a
activity. [008thhhmﬁanﬁdmﬁh@ﬂxMEﬂw$¢m%bEaﬁhagﬁpyptmnﬂefbﬁgmmeynmmm£55|ona
phagocytic cells, such a&»neutro |Is nacrng?g nonocytes, dendritic
cell's, foam cel fi§casqgigonditipy. & neyplogisal qrasppychiftic disse 8 8 RS, the

phagocyti ¢ cel | sutéinenune bpnah@rstiaralisplagoeytition cedaher, aaueBctivgs epi t hel i al
cells, endothelial cells, fibroblasts, 10or nesenchy mal cells. In other

embodi nents, t h&SERaeFEpifien, @@Plroghwﬁaltﬁésoad%%{ﬁmréwaf oI ER i pes of

phagocytic cel |l giscallOf-Rh&EOE )étrélﬁocﬁl%{147§d1§éa§et or&aRlifAs, e §fhtllalmicRisSaskRY €Nt i on
include, but are not limted t T cells, B.cells, null cells, basophils,

or mi xtures the?@éftwpmgqcul&sskalﬁ@bdlwee@rﬁondﬂftlcmeOP@#r@hla@ﬁegﬁtqrc cells" refer
to phagocytic cgldsgiohhat 15 have a DNA content of 2n. According to the
present invention, sonme phagocytic cells have not engulfed

i ving/dying/ dead di seased cells or fragments and/or cel]-free
di sease- sped) fi WORTcI At eedbergg, the fsmerHdiovasppgliseassry cofpdittony FEHy &Y at es

present in bodily cfohéﬁhQ@thagﬂﬁc%t&&rﬁf%@atﬁomloédme%egr(%e@ind%ﬁlgpcyt Ic
cells remain 2n. [ 0084] used herein, a rofil a marker of a

di sease or condE?ﬁ@ﬁﬁ%ﬁﬁmﬂw%wﬁa@I@“ﬁ@ﬁ@ﬁhﬁb‘@ﬁ?mﬂﬁf@mWﬁUP@h@@ﬁﬁ@brn|ng t he
marker. This i nfief Bl QRN evg&fgel‘aﬁ@ﬁéohé"ttrén\éﬁmﬁ&l gorona‘i’i??r?g‘?

absence) or quantitative (€.g., copy nunbers, or dosade In sone
enbodi nents, a ﬁﬂ&ﬂﬂl@H@ﬁﬂemﬁmwMﬂﬁ%@anwnﬁﬂwéﬁbeemwﬁwah&%mbéﬂoﬁwmﬁ|s mar ker .

The profil e]]5_can @asé?‘ FE‘?\&' %d%mﬂl%z)g%r{agng{ ST aB{anﬁl\ﬁ)ew&EBf 1'a{gi§ art@yPr Ot ein
profile, a |p| ro a carbohydra profile, a abo S5profile,
or a conbi nati oatherheﬂ@«zrfc s&okararridmetniasrolis.ed chidy ensat rggwerdzl in)farctafner s to an
heart failure, pulmonary embolism, acute coronary syndrome (ACS), angina,
cardiac hypertrophy, arteriosclerosis, myocarditis, pancarditis, endocarditis,
hypertension, congestive heart failure, atherosclerosis, cerebrovascular disease,
20 declining cardiac health, ischemic heart disease, pericarditis, cardiogenic shock,
alcoholic cardiomyopathy, congenital heart disease, ischemic cardiomyopathy,
hypertensive cardiomyopathy, valvular cardiomyopathy, inflammatory
cardiomyopathy, cardiomyopathy secondary to a systemic metabolic disease,
dilated cardiomyopathy, hypertrophic cardiomyopathy, arrhythmogenic right
25 ventricular cardiomyopathy, restrictive cardiomyopathy, noncompaction
cardiomyopathy, valvular heart disease, hypertensive heart disease, myocardial
ischemic attack, unstable angina, myocardial rupture, cardiogenic shock,
embolism, deep vein thrombosis, arrhythmia, arrhythmogenic right ventricular
cardiomyopathy, diabetic cardiomyopathy, mitral regurgitation, mitral valve
30  prolapse, peripheral vascular disease, artery disease, carotid artery disease, deep
vein thrombosis, venous diseases, cerebrovascular disease, arterial aneurysm, left

ventricular hypertrophy, hypertensive renal disease, hypertensive retinal disease,
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analyte which is differentially detectable in phagocytes and is indicative
of the presence of a disease or condition. An analyte is differentially
det ect ablwoi2b12/a12€@an be di stingui shed quantitatively or PGUAIS2A1A08496%y i N
phagocyt es. [ 0085] The nethods of this invention can be applied to
various di seases or 30conditions. [0086] The nethods of this invention can
be applied to various diseases or conditions. Exenplar diseases or
conditions are a cardi ovascul ar di sease or condition, a kidney-associ ated
di sease or condition, a prenatal or pregnancy-rel ated di sease or condition,
a neurol ogi cal wasculgisylofyspnohdighsd ertatiabeasdaraliscasendinbusonscudean dbeast,0i nmune or
i mmune-rel ated di sease ?(Eh candi ti gn, a cancer gn i nflect ¥ us 1di sease or
condi tion, a m tGYMERECT 4 THHSGFHEOn-4 FRNBRERY A GHE U RTELY nal tract
di sease or condistledtia, afcurgpt, ddubioswesupesieas eenots thevmibokis,cind degp vephishal m ¢
di sease or condjtion,.a nuscul o-skel etal disease or condition, or a dernal
di sease or cond¥{®ePS1S10[ 0087] As used herein, the term "cardi ovascul ar

di sease or condition"” refers to any condition that affects systens of heart
or bl ood vessel ROREr t &¢ used hani, the tans)"kidyaspbogedofiscaser @icombsal regfersdi seases
include, but are not.limted to ocardial infarction, coronary artery

di sease, percut E?r?é%&éqeatSF%%qnﬂWioﬂ%t %@?ﬁﬂﬁ%ygﬁﬁ@ﬁy%‘?’?yﬁ’(@ﬂﬁ)% coronary
artery bypass suidgerassdcioadRGiscaleanidl@ROBUtSre MR limpbEfoathratié kidhal diskagds sease,
stroke, abdom nal aorta aneurysm i.nt r_agrani I aI’IELiI‘ Sn]gl r-ge artery

at her oscl er ot i cPYPFIRENCY P Gt HARiF §1dacy dpragesr§ 93;6‘?% é?p%ﬁ’y‘?.rcardi al
infarction, heafkerftial ApByitih tlaPRRB AL £ 00k EsS Mabedie bshréREQNAry syndromne
(ACS), angina, cardiac hypertrophy, arteriosclerosis, ocarditis,

pancar di ti sl engSBSFESEIRDSIS HyRd PragFsT iBhelomsiipasrhrijie Tred Fibropis Alpp

at her oscl er 0si sy QRIRDITAVRASEHLAT, Ab88&8IGH 012086 41 &1RHEiAGdMRAH.
ischem c heart disease, pericarditis, cardiogenic shock, alcoholic

car di onyopat hy, PibReenF glemendeephrifisserasentici deiprinioaepbEiiv o s il
hypertensi ve Caﬁwoﬁm&@g%ﬁentﬁ?ﬁl&ﬂéﬁ%s&%gé,Wﬁltoﬁy meghﬂ’)élltﬁgmﬁhﬁﬁa‘f
ary to a sy t abo

car di omyopat hy, cardi omyopat hy Second ' stem e I c di sease,
di | at ed car di onytepat tiscasdppist-tmopiv repid aragissyogambyplongphritiytlaogeni ¢ ri ght

2Eventricul . ‘ At ! ‘ ti
Zovent 11 oular RS GIMEARARY LU UBLLY B AL A0 PBALRY DRAOTRAR! | On
nyocar di al i scheephatigtttasdmal dorsinaisl(sduithpélneysticidieyrdileade, autgybmnle,

;?‘; ﬂlyt(:)ﬁ renr; Ig g n IS 2 Ofeté%salgfg@%lhllgl}sol%@ﬁgoafc%sthellicrl]neg/ %Esggsig,oasc{l e ’kicf%lé}l; Hl}(l}r{/],mne&irotic

syndrome, renal ischemia, podocyte diseases or disorders, proteinuria, glomerular
diseases, membranous glomerulonephritis, focal segmental glomerulonephritis,

20  pre-eclampsia, eclampsia, kidney lesions, collagen vascular diseases, benign
orthostatic (postural) proteinuria, IgM nephropathy, membranous nephropathy,
sarcoidosis, diabetes mellitus, kidney damage due to drugs, Fabry's disease,
aminoaciduria, Fanconi syndrome, hypertensive nephrosclerosis, interstitial
nephritis, Sickle cell disease, hemoglobinuria, myoglobinuria, Wegener's

25 Granulomatosis, Glycogen Storage Disease Type 1, chronic kidney disease,
chronic renal failure, low Glomerular Filtration Rate (GFR), nephroangiosclerosis,
lupus nephritis, ANCA-positive pauci-immune crescentic glomerulonephritis,
chronic allograft nephropathy, nephrotoxicity, renal toxicity, kidney necrosis,
kidney damage, glomerular and tubular injury, kidney dysfunction, nephritic

30 syndrome, acute renal failure, chronic renal failure, proximal tubal dysfunction,
acute kidney transplant rejection, chronic kidney transplant refection, non IgA

mesangioproliferative glomerulonephritis, postinfectious glomerulonephritis,
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cardi onyopat hy, diabetic cardi omyopathy, mtral regurgitation, mtral valve
30pr ol apse, peripheral vascul ar di sease, artery disease, carotid artery

di sease, wWoeep12vgR63t hr onbosi s, venous di seases, cerebrorPasaisk@n/ogissease,
arterial aneurysm |left ventricular hypertrophy, hypertensive renal

di sease, hypertensive retinal disease, vasculitis, left main disease,
arterial vascul ar di sease, venous vascul ar di sease, thronbosis of the

m crocirculation, a transient cerebrovascul ar accident, |inb ischem a,
aneurysm thronbosis, superficial venous thronbosis, and deep venous

t hronbosi s. 5[ 0088{litillss wslectnhienwilvemetrhe ahe kindl,"day doeyitaag smeli dadeesd, diysease or
condition" refers to any, disea ar .c itipon that affects. kidney or renal
ayotem _exanp ol g ERR R it B i B G isE e 1 1 it
to, chronic ki daRycidedsenlseher qonditfiesy e ki, dneytehi@edisesss, narrudiameid ¢ ki dney
di seases, gl oner.ul o?r}e hritis, intersti ti.a:H(?ne hritjs, diabetic kidney

di seases, di abeflife@s e‘ﬁ?ﬂtéﬂﬁ?aﬁ?,neﬁlﬁa‘fyélﬂ‘ésﬂ% LRpseRis, o prmary qpeyY essi ve

gl omer ul onephr i fissse, b@ORdpsink RlodEBopaflyP® 0énss HepdEiOdRsasd, RONoaRBtiHctiS ,
nmesangi al proliferative glonmerul onephriti s, nenbrano proliferative

gl orer ul onephr i teciated gemeionephgitisaarpnashepthopieingisepserapostinEetins i ¢ i al
fibrosis, focal gpegnEmkmiritd] PFRIHLIRHEORIRN, & midBROpiB POy SgRaPhtARat hy,

m ni mal change %I sease, pauci-inmune rapid progressive glonerul onephritis,
| gA 15nephr opat ARUsHYInGENs: %rbanmr@wyanab%%él,at%@%ﬂm%ulam@ba%,

nephrocyti nosi s,n{ieERNR MEBELAd !irﬁmuﬁdg&l(ﬂﬁlﬁmpogﬁaﬁ BR0ke, b3k, pol ycystic
ki dney di sease, autosomal recessive (childhood) polycystic kidney disease,
acute ki dnelfp i nplamgrulasepiiitior andmeypndiaerad glorearalopitie irehdnaic tybs@oNure adi seases
or disorders, pLab:eluri T, - Gl , r o o

gl onmer ul onephri {11:85511‘,3&@:1)101% C%%%t“%k%?%@&ﬁ%%é% rfﬁttal{ﬂgqgtg%gtrlaén g%qrgrsfpsi a,
ecl anpsi a, ki dnayinfesgiwrshuleoltdragienephisicut bactdiabpatwsphriverd gral ort host ati ¢
(postural) protej i e . .

Sor ool dost s i D5t M SR AR R RRUARP RPRRRAL ecyon

di sease, am noaai atiVanfeEgons emetabylndmdued tibypeintcemsalvsemephmosd| er osi s,

[ itial hritis,. Sickl |l di | api ' | obi ia,
vegener' s 35ar ahtrstiar B Sty BEpn b EGu SREBRLRA GG fo BXPELTC' i ey

di sease, from urate or oxalate or drug-induced crystal deposition, an acute cellular tubulo-

interstitial allograft rejection, a tumoral infiltrative disease which results from a
lymphoma or a post-transplant lymphoproliferative disease, an obstructive disease
of the kidney, vascular disease, a thrombotic microangiopathy, a

20  nephroangiosclerosis, an atheroembolic disease, a mixed connective tissue disease,
a polyarteritis nodosa, a calcineurin-inhibitor induced- vascular disease, an acute
cellular vascular allograft rejection, an acute humoral allograft rejection, early
renal function decline (ERFD), end stage renal disease (ESRD), renal vein
thrombosis, acute tubular necrosis, acute interstitial nephritis, established chronic

25 kidney disease, renal artery stenosis, ischemic nephropathy, uremia, drug and
toxin-induced chronic tubulointerstitial nephritis, reflux nephropathy, kidney

stones, Goodpasture's syndrome, and hydronephrosis.

[0089] As used herein, the term “prenatal or pregnancy-related disease or
condition” refers to any disease, disorder, or condition affecting a pregnant

30  woman, embryo, or fetus. Prenatal or pregancy-related conditions can also refer to
any disease, disorder, or condition that is associated with or arises, either directly

or indirectly, as a result of pregnancy. These diseases or conditions can include
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chronic renal failure, low Gonerular Filtration Rate (GFR),

nephr oangi oscl erosi s, |upus nephritis, ANCA-positive pauci-inmune

crescent iwoghaeaBonephritis, chronic allograft nephroparhis2011/044969
nephrotoxicity, renal toxicity, kidney necrosis, kidney damage, gl onerul ar
and tubul ar injury, kidney dysfunction, nephritic 30 syndrone, acute renal
failure, chronic renal failure, proximal tubal dysfunction, acute kidney
transpl ant rejection, chronic kidney transplant refection, non IgA

mesangi oprol i ferative gl onmerul onephritis, postinfectious

gl omer ul onephr i énysand allbi?r&lﬂefetctsdmlgw'immanémiahs bneodditeryatidcases oany ki nd, any
hereditary renal sea nterstitial i ren nspl ant

o bure. ki dnoy @iEEs xeriiyt Beead s bisBueer St ifend dfiue &8RR": ons
(e.g., hypert ensitdimitedit@Rotas disene hambBiiodisese dftﬁeaaea)om,Beﬂatthaﬂas@brmease

nephr ocyti nosi s mann ne hritis, a I’IITB. ase, a collapsin
o omer ol opat hy e B Bltingion St Beb gy o Syr oty MiadTa Seloc nt op” 2

gl oner ul onephr i Hissrderashrbiabioehat Sehofine] Afc@i Spaseomal PREFIHIAY 6l OUS
gl onerul onephritis, a bacterial endocarditis, a mcr oscoEtgc polyangitis, a

Chur gSt r auss syﬁH?‘BﬂS@maéWS%}ﬁY|fe@BIbf°é?ﬂSP‘6‘F‘ld§}onr?é‘&H‘3ét”é§an§I‘o PRV ALY ti s,
anyl oi dosi's, a SRRRS&hPRRAbmY WH%&WMEHQaﬂ@@;QﬁHm@Qn?dn%E@S(%w@ fibrillary

10g! oner ul onephrl tis, an imunotactoid gl omerul opat hy, ‘i schem c tubul ar
injury, a medi catdeme).nickemosansuined dseders, |tt1$oarry% Kisypdgrome), t oxi c

tubul o-intersti hb%so&?@@(ﬁuﬁﬂe%sylﬂfbnﬁé?fﬁ}éi"s orhdBUH MRS Kiviyt @l nephritis,
a bacterial pyelonephiitis, a viral infectious tubulo-interstitial

nephritis Wi chsyndemet §Xfx%$ﬁndr0ml %iXWﬁYﬂ@@merPF¥¥ﬁ whdreme X KK i nf ect i on,

a nmetabolic-ind %ﬁoy 0 ve
di sease, a castg&epﬁ‘{r opat hy, %ﬂ@%els%(%i?hnd%ﬁ‘ro at hy whic %ﬁ]d#ron?l)?/e lralg ﬁelI:jt(s from
urate or oxal at 8ymiron, @gallgnmuhe@trwtlylstcmtwd'é)wm 1 hgmglebmagethy detelel | ul ar
tubul oi nterstitpgal, %te}l%ﬂr ﬁ& ﬁcﬁ&%@tslcgfé’cel?aﬁem T8k 151{?11 hathye disease

m ranspl a nt yip

which results from ost oproliferative
di sease, an obssyndnmnevéuprﬂlﬁ)@ai; epb?) styh@oine cmdymetiiasc BblaaaeldrMaaba@hera

i scase, & M xel Eoniacrve e aEoaneBataPaE Gt il f Pl NbREER, &

cal ci neurin-i nhmlﬂnﬁschhtdueﬁdfom@muiaars %uﬁéﬁaﬁlﬁlrorﬁeﬂ GhﬁltdthMaﬁé 1rud>tar vascul ar
al lograft rejection, an acute. E ral allo Iﬁ ction, c{ renal
function decl i ndiSEEREBTOPAERGVIER %’ght?[ é%%FFSS CE ﬁé FECISSKAITONE
thrombosi s, acuh@rfidpothabsid) @G ssyndraﬁlut‘eelodafc&dsfsélaltsy@drom@ WIGESeS ,
established chronic 25 kj dnﬁy di Sﬁase renal _artery stenosis, ischemc
nephr opat hy, ur 8fEpmeqttergidaitiesdeRoiriauaterohibRmdioamsm EpdPer sti ti al

nephritis, aoef | wadRBRNMPSIHMAIMIK WHREM catsRIRRIS foc(CORERABHYBbRasta, SHREHLPME, and
hydr onephr osis. kinase deficiency, Pelizacus-Merzbacher disease, testis-determining factor on Y,
azospermia (factor a), azospermia (factor b), azospermia (factor c), 1p36 deletion,
phenylketonuria, Tay-Sachs disease, adrenal hyperplasia, Fanconi anemia, spinal
muscular atrophy, Duchenne's muscular dystrophy, Huntington's disease, myotonic
25 dystrophy, Robertsonian translocation, Angelman syndrome, tuberous sclerosis,
ataxia telangieltasia, open spina bifida, neural tube defects, ventral wall defects,
small-for-gestational-age, congenital cytomegalovirus, achondroplasia, Marfan's
syndrome, congenital hypothyroidism, congenital toxoplasmosis, biotinidase
deficiency, galactosemia, maple syrup urine disease, homocystinuria, medium-
30 chain acyl Co-A dehydrogenase deficiency, structural birth defects, heart defects,

abnormal limbs, club foot, anencephaly, arhinencephaly/holoprosencephaly,

hydrocephaly, anophthalmos/microphthalmos, anotia/microtia, transposition of

25



[ 0089] As used herein, the term"prenatal or pregnancy-rel ated di sease or
condition" refers to any di sease, disorder, or condition affecting a

pr egnant 8Oworeér2e69enbryo, or fetus. Prenatal or pregancycralSatied4496ndi ti ons
can also refer to any di sease, disorder, or condition that is associated
wWith or arises, either directly or indirectly, as a result of pregnancy.
These di seases or conditions can include any and all birth defects,
congenital conditions, or hereditary diseases or conditions. Exanples of
prenatal or pregnancy-rel ated di seases include, but are not limted to,
Rhesus di sease, ghetrvebsgls) tetrdogeddellaf hipoplasieitfohdart shetrame, hatrassanifa, sex

determ nation, determn t|on of pr.egnan a. here a del i an genetic
5di sor der, chroW%%’ﬂ%% 8?@&9ﬁ8ﬁ@ﬁghaF§¥8N”@ﬁ¥8%%@8ﬁ%¥¢§ﬁgap|0|dy, f et al
chronmosonmal tri s@ophagta biadsiatdimosin st withso sieay, sntalll isestine Stresia/itaoriy, 13
(Patau Syndronm, ony.16, triso dwar.ds s ndr me), .trisony 21
(Dowin sy nar one) S10KE R OREETHE RGeS BB S5 SSEso00 S ar ome)
monosony X (sTur lalﬂﬁe}/sﬁl@ﬁlilﬂ@)y,dac)@qy mfmfwwﬁm d&P¥Xs &lydibﬂfa@ﬂi&tlc Y2, 10 syndrone,
XXXY syndrome, XXYY syndrone,. XYYY s yndr one, XXXXY

syndr one, XXXYYb]éf&F‘HEﬁScﬁ%”aC%x‘?‘WIEVH@FEn@”%Q@% #@fseS%%Hﬂﬁﬁe fetal growh
restriction, CY%rb&lJqudﬁﬁbl&ly Reth8ABBHRDI RRBALINNsorded] eéretggq)tany, Fugldl

al cohol syndrone sickl e cel [ aneria, hefophilia, Kl inefelter ndr one,
dup( 17) ( pll. 2plagiyssigyabins e ocusn @lbwtn, asgiosutapaps Hbinise. sasietona ﬁl@ etes5di sease,

dup(22) (q11. 291424 @m@ﬁm@syma&@h @r@R@m%&&ﬁe cEhden it (EBRLeRYRdr ONE,
Wl f - Hi rschhorn syndrome, W lians-Beuren syndrome, Charcot-Marie-Tooth

di sease, nelr opbarhiyg, thhdﬂrcﬂatbﬂmil@l? ol fp@'fe@é dw@ b@tpr@ﬂégmlasﬁwmamg@m S
syndrome, neur ofj Bl QYRIQS) aror{fﬂT @]t%érhﬁ') a@%%ﬁfl&%or}{ﬁh 93@52@& Qfa]"é‘ﬁihl% oSyndrone,

Di Geor ge syndrome, st eroi ase iciency, Prader syndrone
Kal | mann 20 syswidome, hydrepsdgthiish by ot caianidihpdliFrig ayndsdoia mdedudne dgstropliy, enal

hypopl asi a, gl YSS‘?éo%Fne%f[ “ﬁﬁ&fe@%‘c Pt GACYmigh E&J?lﬁ epitzs cgrgrgac(flpo%atgb ga2se

testis-determnin o b rma 270Sper M a “(factor
b), azosperm a Kﬂamtmbmqmpmﬁmﬁﬁmd@dﬂaw@nnmbMenyi@ahanhmwaerdymﬁamhs

di sease, renal Fanconi m a at r ophy,
Duchenne o Tuscti vy B sERyb o ReRHsRaRe s Sl ey SF B S50y o1t ophy.
Rober t soni an tr@msMQeammopmgﬁﬂ@ﬁHﬂpﬂmﬁ%ﬁdﬁ@ﬁ&nmhpbﬁh@@&w&&%gm@s|S at axi a
tel angi el t asi a, qﬁﬁ»%gglna bi 1 neuaéé tube defects, ventral wall
defects, smal | - HEAhgukionscamshul induetiop 8haksti t al cyt omegal ovi r us,
achondroplasia Marf an' s

[0090] As used herein, the term “a neurological or neuropsychiatric disease or

condition” refers to any disease or condition that affects nervous systems.

20  Examples of neurological or neuropsychiatric diseases or conditions include, but
are not limited to, head trauma, stroke, stroke, ischemic stroke, hemorrhagic stroke,
subarachnoid hemorrhage, intra cranial hemorrhage, transient ischemic attack,
vascular dementia, corticobasal ganglionic degeneration, encephalitis, epilepsy,
Landau-Kleffner syndrome, hydrocephalus, pseudotumor cerebri, thalamic

25 diseases, meningitis, myelitis, movement disorders, essential tremor, spinal cord
diseases, syringomyelia, Alzheimer's disease (early onset), Alzheimer's disease
(late onset), multi-infarct dementia, Pick's disease, Huntingdon's disease,
Parkinson's disease, Parkinson syndromes, dementia, frontotemporal dementia,
corticobasal degeneration, multiple system atrophy, progressive supranuclear

30  palsy, Lewy body disecase, Creutzfeldt-Jakob disease, Dandy-Walker syndrome,
Friedreich ataxia, Machado-Joseph disease, migraine, schizophrenia, mood

disorders and depression. dementia with lewy bodies (DLB), frontotemporal
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syndrone, congenital hypothyroidism congenital toxoplasnosis, biotinidase
deficiency, galactosem a, nmaple syrup urine disease, honocystinuri a,

medi um 3Wohaizniaeyl Co- A dehydrogenase deficiency, strRCTOISa011108496N
defects, heart defects, abnormal |inbs, club foot, anencephaly,

ar hi nencephal y/ hol opr osencephal y, hydrocephal vy,

anopht hal nos/ m cr opht hal nos, anotia/mcrotia, transposition of great
vessel s, tetral ogy of Fallot, hypoplastic |eft heart syndrone, coarctation
of aorta, cleft palate without cleft lip, cleft lip with or without cleft
pal at e, oesophadeantiatfd3), edrptefonss sf wasdutardemetialig ), shbsttidabyasarial |
intestine atresials sis, .anore atresial/ste pospadi as,

| ndeter m nat e <enHERET GreRack SR Epudi, SR RsG APl R tF BB aact v1 v,

i mb reducti on fefr@cdiscasdd] aplotragtiatategal Reerobia( Alod)i ﬁHﬂlft&ﬁBQrb@zaﬁaz{rﬂagfe,S, vi sual
probl ens, heari | 0s X-1inked adrenol ukod strop

yndrome. |'ygos B U Pgar-Sociat vl oAty Qor iem MGG SRR bi ni sm
ocul ar al bi mi sntorﬁ@auﬂa@mg&@gm@lusleg?dnbﬂaﬂ@rs orng @8 altipRnatted agstyeSroke-

Arnol d-Chiari mal formation, syndronme, congenjtal diaphragmatic

10herni a, brac hgﬁéﬁa@t4l$0ader%1ﬁ?rﬁl?ravaécul%r|aé‘flﬁlenﬁ%a@st arﬁdh%laﬂancew&lw%ml@m

Dwar ni an ear, EQigkS, HROIAPANREHiONEhalBRIcARFBRVIRLEr RYIdAS hrdsRr ham s

di sease, Hashi ot o' s syndrome, hydrops fetalis, hypotonia, Klippel-Fei
syndrone, nusculdrmapery dpmiplinase pelyacisanathy; shprhof skt deprepiife Famantisni t h
Lenm i Opitz syngiyia GRS FLARPSHEsonish! (XSl rBBQQWe%hﬁrfaﬁfcfbtaf lya@syd' sease,
onphal ocel e, gastroschisis, pre-eclanpsia, 1lbeclanpsia, pre-term [‘abor,
premat ure birt hessmt@btaqmqra@éd cegaitery dupdimanh ameptropBicdriowt felcress, apitiple

pregnancy, hype a I | i hood for
successf ul |ndu%%¥§%ig?9@%%gr P%gggg?mg Hﬂ%ggﬁﬁ Zﬁﬁyﬁ%ﬁ%&ggrn1"a

neur ol ogi cal orCn@@ﬁdﬁ§ybﬂﬂé$mm@PdD§éa@sﬁ@m0m@haﬂEp®ﬂﬁmn@i@ﬁSdB@dany

neur of ogi cal —or Ptk BHS AL RS PR RE IR P IR e, but are
not limted to, nhm@@m@pguﬂﬂwoskmoMemimhm&kmmmwngMmmmx&ﬂsoke henor r hagi ¢
stroke, subarachnoi.d hennrrq%gs intra ﬁanlg hennrrh?%ﬁP transi ent

i schemi ¢ at Pack “WARELAEPLiEY HH"%? Y B ER 45 g At B e d Y LRer at i on,
encephalitis, egnMﬁp@ymum@n@aMmeehgmemoﬁymdpﬂﬂﬁmdhyﬂn@mem@&Mu&d
pseudot unor cerebri, H?ala C 25d%§ n|n 'tkf nyellHé Al
di sorders, ess eﬂetuirgﬂsyct sorgeﬁfﬁ P 18? ers, urett syndrome, Corticalbasa

ganglionic degeneration, alcohol related dementia, semantic dementia, Alzheimer's

novement

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

20  Lewy body dementia, Parkinson's disease combined with Lewy body dementia,
Alzheimer's and Parkinson's disease combined with Lewy body dementia,
frontotemporal dementia combined with chronic inflammatory demyelinating
polyneuropathy, attention deficit hyperactivity disorder, schizophrenia, obsessive-
compulsive disorder, mental retardation, autistic spectrum disorders, opsoclonus-

25 myoclonus syndrome (OMS) seizures, articulation disorder, learning disabilities
(i.e., reading or arithmetic), verbal or performance aptitude deficits, attention
deficit disorder, amyloid diseases, prion diseases, Tauopathies, Alpha-
Synucleinopathies, addictive states such as those caused by at least one of’ cocaine,
nicotine, alcohol, food, ecstasy, kat, caffeine, opium, heroin, marijuana,

30 amphetamine, methamphetamine or gambling, and Fabry's disease.

[0091] As used herein, the term “an autoimmune or immune-related disease or

condition” refers to any disease or condition that affects the function of immune
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di seases, syringonyelia, Al zheimer's disease (early onset), Al zheiner's

di sease (late onset), nmulti-infarct denentia, Pick's disease, Huntingdon's
di sease, warkizme3s di sease, Parki nson syndrones, deneRCITAIS2011084962 enpor al
denmenti a, corticobasal degeneration, nmultiple system atrophy, progressive
supranucl ear 30pal sy, Lewy body di sease, Creutzfeldt-Jakob disease,
Dandy- Wal ker syndrone, Friedreich ataxia, Machado-Joseph di sease, m grai ne,
schi zophreni a, nood di sorders and depression. denentia with | ew bodies
(DLB), frontotenporal denentia (FTD), various fornms of vascul ar denentia
(VD), subcorti calsteuns EniapledemninauiBirmsmwangetitsl dicseasegondaiohs sm

devel opnent al retardatjons neur.on_.dj.sease a tr.ophic | ateral
sclerosis (ALS)M¢ 8&?’8La§f’ n%trhnﬁﬁ glt(ﬁ 4 té??&é)pémh?@ﬁ%‘}??%“%%? “BP8i n, cerebral
pal sy (CP), ﬁEﬂBWﬂmdﬁ@@Bdﬁ@ﬁmMﬁﬁmﬁhﬁmiadb@@@d@WSmuEﬁ@é&kﬁ&k@@ﬁa| ganglionic
degeneration, forns of | t.iple sy rel ated disorders,

ste r stroke-
cer ebr ovascul ar *U¥EIEA Y ToiligEPoft tfaﬁﬁép%l Wﬂg‘@ﬁ@é‘%éﬁlaﬁﬂﬁa{lﬁgaw th seizures,

vascul ar Parski nm@@hﬁaﬂbllnﬁaﬂaasﬂlﬁorp@mbﬁpmawl@gﬁcaaa@c@baey Such ¢ oni ¢
i nfl ammat ory denyel i nati ng pol yneuropat hy, . al cohol, rel at ed demsntl a,

semantic dement F‘%ﬁm&%ﬁP@moaf’%ﬁb@dm}ﬂéP%fﬁ%‘Pﬁ die-indreedhipys, disPdgr essi ve

supr anucl ear pahéﬂltuslﬁ)ﬁp%Q%%bt@é Th @H’Ql[abet@% b e RiROSHs btl Y eleTPRIchilE@Nt
anyotrophic | ateral sclerosis i ple sc[]er05| s, neuropathies, Pick's

di sease, congopﬂieﬂm%toélrh‘?‘lhﬁil%P%ﬂ*i’@tl‘bﬁ‘ﬁ}rﬁlﬁ migfiplg perepipmyuressicicas@ase, Al DS

denentia conpl e%llerél@so heRRA ,PSbrial; Xa't(ﬁ)tlcy déiiﬁl%fsdﬁferglpm&-@lerﬁ%ltks §hr5)1ﬁl: SY,
epi | epsy, encephalltls neuronuscul ar di sorders, neurooncol ogi cal

di sorders, Mrai skin Y armeq!irroolwlaé%@rﬁlaﬁﬁlemsz§mha@ptéleranfrn@u¢®|lmmméllaﬁm cal
di sorders, neur Qﬁoﬁ% | @GR! bl S ﬁ%ﬁz traﬂﬁ}fa(n(?}e‘i%'dﬂ?? Arﬁ&fo%'iﬂ% g';ﬁ) ?itﬂa«lt%%ﬁé)r d

injury, pain inc I Nng neur opat ain iatric’ neu cal
neur opsychi at ri eczding deohphigys, Sebeps disw dmoslc fﬁf@w eytntiemmjfﬂmmwégla

cortical basal ¢ i C semantic
Gorent 1 &, - Al zhor R Rl SAREEN AR A iR, R ARG Thirhy, o
Al zhei mer's di smﬁsms,csgstbnmadlexmmhuaﬁhwtaberdly hpesremthematoRar &itansous' s di sease

combined wi i Le, oM derent o AhANEh Tobs 2 ANShRRLKLERN, Sy hssase

autoimmune nephritis, autoimmune vasculitis, autoimmune hepatitis, autoimmune
carditis, autoimmune encephalitis, autoimmune mediated hematological diseases,
lc-SSc (limited cutaneous form of scleroderma), de-SSc (diffused cutaneous form
of scleroderma), autoimmune thyroiditis (AT), Grave's disease (GD), myasthenia

20 gravis, multiple sclerosis (MS), ankylosing spondylitis. transplant rejection,
immune aging, rheumatic/autoimmune diseases, mixed connective tissue disease,
spondyloarthropathy, psoriasis, psoriatic arthritis, myositis, scleroderma,
dermatomyositis, autoimmune vasculitis, mixed connective tissue disease,
idiopathic thrombocytopenic purpura, Crohn's disease, human adjuvant disease,

25 osteoarthritis, juvenile chronic arthritis, a spondyloarthropathy, an idiopathic
inflammatory myopathy, systemic vasculitis, sarcoidosis, autoimmune hemolytic
anemia, autoimmune thrombocytopenia, thyroiditis, immune-mediated renal
disecase, a demyelinating disease of the central or peripheral nervous system,
idiopathic demyelinating polyneuropathy, Guillain-Barre syndrome, a chronic

30 inflammatory demyelinating polyneuropathy, a hepatobiliary disease, infectious or
autoimmune chronic active hepatitis, primary biliary cirrhosis, granulomatous

hepatitis, sclerosing cholangitis, inflammatory bowel disease, gluten-sensitive

28



front ot enporal denentia conbined with chronic inflammatory denyelinating
pol yneuropat hy, attention deficit hyperactivity disorder, schizophreni a,
obsessi vewoantuligivse di sorder, nmental retardation, auti $CTASIP@OT49EM

di sorders, opsocl onus- 25nyocl onus syndronme (OMS) seizures, articulation

di sorder, learning disabilities (i.e., reading or arithnetic), verbal or
performance aptitude deficits, attention deficit disorder, anyloid

di seases, prion diseases, Tauopathies, Al phaSynucl ei nopathies, addictive
states such as those caused by at |east one of: cocaine, nicotine, alcohol,
f ood, ecst asy, katrppatlaf, Miippde's dipdasaypn mﬁoimnmnewahﬁmmnaedizﬁﬂmkphéi;eam ne,

nmet harrphet am ne_or.. ganbl ing, Fabr d| ) used herein,
the term"an au?g?l%ﬁgng?%sw e Oam& zlg%cerh%‘qwc%#déﬁ?rgﬁmlrefers to
any di sease or foddypdrensitivial uaiciec bisinihenoldgitcdisease @hhd 10ma) Besinaphiiic ems.

Exanpl es of aut oi nmune el at.ed di seases. or condi tjons include,
e e o oo AT B mReHT UBEEy R oI Ly SEGfHoI R s

eryt hemat osuss, friRpIERb@brchs@ictafddi dideSse, @ @jeoiun 6r Magebkidhasi-dis@kd, ac di sease,
aut oi mmune thyroiditis, post-transfusion inmunization, maternal-fetal

5i nconpat i bi | | tgsorlﬁﬁl%%ﬂlfo§.pé9f1%S@a®rmﬁﬁl§ PO ASEIIGTRAIME S dPERcy such | gA

deficiency, conpgnferMalicaRlyBis (FRURRARTcaRCId slESis| rBerRbadsbimsq di abet es
mel litus, Type | diabetes, Type |l diabetes, juvenile onset diabetes,

juvenile rheumatsh inflammstqry pawel diserse ¢ obn'sdipaang, ticgrativAolifip resPE¥PRY osi s,

I munodef i ci encyicr &l LGlatinkS ad@ﬁ%&b‘i@po@&%és@@héponﬁk@ﬁb@ AemiRidstis, allergic
contact dermatitis, chronic 10skin di'seases, anyot roph| c lateral scl er osi s,

chenot her aph- i n@m@@dtlltlmlmlys Cglittéf glomerglanepfiritig allergiseeondiforrecarami.ow
transplant rej eglyn drjlcom@ﬁ% bR g%f?ﬁ’lﬂgt%d St+See)l @L&%fon?c%ﬁmmtﬁmh' gus,

Behcet's di sease, ronic tatigue syndrone f|
chenot her apy- i ntbsigmesesi atherpsglergrsasitthiemivac gryavarditis, g¢11dmgmmdhns;@hr| tis,

allergic retini Héf?ierédu}slgg}.f%n?e@ﬁﬁéﬁi%ﬁ?ﬁﬁl & W SorSUl R %381%% V!/lﬁl %Etle

eryt hemat osus, enat osus T AC] ain |upus
eryt hemat osus, 8jdafytagnd BB’IESBamklitb/Iiltg megliatedibyreyokinaepidrTi- tymphocantﬁspl mune

vasculiti S, aut ne epatitis Ut 0ol mmun carditi S, aut ne
a1 &5 BTG SRA B Rkl S DR ER hG s B RS | i i ¢ e
cut aneous for m adraistdcegtodiderasd)itis dechamee ANCRAN, Lapaehd:ambﬁraemwnofnomcﬁfan

scl eroder ma aut oi.mune th iditis. (A]),. G ave's d , ast heni a
20gravi s, rrLl ti Eﬂe&“%éliﬂ@%‘ﬁ%l?%m?%)anelﬁﬁ& T‘%f’é%%“‘é‘ﬂi‘&%‘g‘/ 89 %“C agiF‘%% splrrgnt

rejection, i MUEHAY] pegnicibiesmbMial firauddeaplaga dRERYSEStor MIKQdfiGaRrNect i ve
ti ssue di sease, spondyl oarthropathy, psoriasis, psoriatic arthritis,
myositis, scler B@éqgl?ﬁm A, autormmune neutropenia, pancytopenia, leukopenia, diseases

20 involving leukocyte diapedesis, central nervous system (CNS) inflammatory
disorders, multiple organ injury syndrome, mysathenia gravis, antigen-antibody
complex mediated diseases, anti-glomerular basement membrane disease, anti-
phospholipid antibody syndrome, allergic neuritis, Bechet discase, Castleman's
syndrome, Goodpasture's syndrome, Lambert-Eaton Myasthenic Syndrome,

25 Reynaud's syndrome, Sjorgen's syndrome, Stevens-Johnson syndrome, pemphigoid
bullous, pemphigus, autoimmune polyendocrinopathies, Reiter's disease, stiff-man
syndrome, giant cell arteritis, immune complex nephritis, IgA nephropathy, IgM
polyneuropathies or IgM mediated neuropathy, idiopathic thrombocytopenic
purpura (ITP), thrombotic throbocytopenic purpura (TTP), autoimmune

30  thrombocytopenia, autoimmune disease of the testis and ovary including
autoimmune orchitis and oophoritis, primary hypothyroidism, autoimmune

endocrine diseases including autoimmune thyroiditis, chronic thyroiditis
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dermat omyositis, autoi nmune vasculitis, m xed connective tissue disease,

i di opat hi ¢ thronbocytopeni c purpura, Crohn's di sease, human adj uvant

di sease, ®¥bast2ama698hritis, juvenile chronic arthritis, &®CT/US2011/044969
spondyl oart hropat hy, an idiopathic inflammatory nyopathy, systemc
vasculitis, sarcoidosis, autoinmune henolytic anem a, autoi nmune

t hronmbocytopenia, thyroiditis, inmmune-nedi ated renal disease, a
denyelinating disease of the central or peripheral nervous system

i di opat hi ¢ denyelinating pol yneuropathy, CGuillain-Barre syndrone, a chronic
30i nf | ammat ory dﬁrsyiaioita’mﬂiymcgdipo)L yubedutohgtonditis, aiidpaﬂlai.'}q)dpbﬂhymmsm sease,

i nfectious or onic . .active Fggatit

L hosres o oo bR § R el EBR ey BT hroRen o hormat or y
bowel di sease, gdlgdglafdu&eBl&iot:llm@aﬂmﬁﬁi’fd@cpﬁésmgheéﬁbn pglnéromedmﬁ@ﬁﬁlﬁme an

aut oi nmune or ski.n di sease, di sease,
o T hama® Ot § BHaR &%}@P@.l@esﬂﬂv PR R s HspidteR Shiteppg §on

hypersensi tisvit Mansplfaﬁtl) CANB R, GalainBaHob i dndl l.3@a%escDfasé s (iHE1Gding
eosi nophi | ic pneunnnlas i di gpat hi ¢ Eulnnnar fibrosis, hypersensitivity

pneuronitis, a B?Y%W’sl%‘ﬁé}ﬁﬂlﬁ‘ﬁ“@r?n%% Gelli(Eakaygsusbasisritiy mediimyessek i on or

gr af t - ver sus- hogdseslitR eR8I8dinP KAWhAki'«CdiRbdchll bbiSartd?$i9 hbdsh)SankJREBL i i s,
pol ymyosi ti s/ dermatonyositis, toxic epidernal necrolysis, systemc

scl eroder ma_andsroafditssBasers disprsnded nﬁﬁlgéléﬁﬂa’t)efapwytpﬁogf‘?ﬁﬁll"émmt ory bowvel
di sease, Crohn' gloﬁiﬂeﬁﬁ&éﬁmg'&ﬁﬁﬁ& bl\ﬁ@rﬁ%ﬁotsisSCelfaé é@gm&yen@ér@ﬁaﬁsés

syndrone, adult respirato di stress ndronme (A , Meningitis,
10encephal i10i s, mwv@p@ﬂ@mn@omﬂWhyoﬁg? Wuﬂ@®@9ﬁ$ﬂ%h , allergic conditions,
eczema, asthma, conditions involving infiltration of T cells and chronic

inflammtory r em@ms R uRll NEERASHE R AStahcer® WGk HRSuY PG Halibdnt | €UkOCYt €
adhesi on defi ci enc al 'ergi ¢ encephal onyelitis, i|mune responses

associ at ed wi t hneaplasies. ant efethighectn igpsde wiiesnding fivsyesnandi mayaactaesizg {oki nes
and T-1ynphocyt g reﬁﬁélﬁépeé&%r%%hﬁpleSfﬁ}ﬁsmqualﬁcu %ﬁﬂﬁlét?aﬁwa@%)' ncl udi ng

Wegener' s granul omatosi's, agranulocytosis, vasculitis (including ANCA),
apl astic anemi ainc@pentsd dieiRlnaykE Grenedie s antirctyrfomed! Iverosesyt Tlee tamesmi a i ncl udi ng

aut of mmune faerol b fEh RukATHAL o AERRLALPHS ARG AL el

aplasia (P f|C|enc
proliferation more rapidly than normal and continues to grow after the stimuli that

initiated proliferation is removed. /d. Such abnormal tissue shows partial or
complete lack of structural organization and functional coordination with the
normal tissue which may be either benign (i.e., benign tumor) or malignant (i.c.,
20  malignant tumor). Examples of general categories of cancer include, but are not
limited to, carcinomas (i.e., malignant tumors derived from epithelial cells such as,
for example, common forms of breast, prostate, lung and colon cancer), sarcomas
(i.e., malignant tumors derived from connective tissue or mesenchymal cells),
lymphomas (i.e., malignancies derived from hematopoietic cells), leukemias (i.e.,
25 malignancies derived from hematopoietic cells), germ cell tumors (i.c., tumors
derived from totipotent cells. In adults most often found in the testicle or ovary; in
fetuses, babies and young children, most often found on the body midline,
particularly at the tip of the tailbone), blastic tumors (i.e., a typically malignant
tumor which resembles an immature or embryonic tissue) and the like. Examples
30  ofthe types of neoplasms intended to be encompassed by the present invention
include but are not limited to those neoplasms associated with cancers of neural

tissue, blood forming tissue, breast, skin, bone, prostate, ovaries, uterus, cervix,
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henophilia A, autoi mune neutropenia, pancytopenia, |eukopenia, diseases
20i nvol ving | eukocyte di apedesis, central nervous system (CNS) inflammatory
di sor der sworeni2faipd9e or gan i njury syndrone, nysatheni a gPaTItS2011/044969

anti gen-anti body conpl ex nedi ated di seases, anti-glonerul ar basenent

menbr ane di sease, anti phospholipid antibody syndronme, allergic neuritis,
Bechet di sease, Castleman's syndrone, Goodpasture's syndrone, Lanbert-Eaton
Myast heni ¢ Syndrome, 25Reynaud's syndronme, Sjorgen's syndrone,

St evens-Johnson syndrone, penphigoid bull ous, penphigus, autoi nmune

pol yendocr i nopatiim'r;elsng, Beiitt, Myrsc dilbbade, pamtlieﬁsf Farum, @ynaﬁhymiﬂa th}gcbia,nt cell

or oM ot at ed-HEU SRAL YR ol et Sk PERasEy ot SRU RS TRy

t hronbotic throbmm%&openlc purpura (TTP), autoi nmune 30t hr onbocyt openi a,
aut oi mune di sease of the testis and ovary includi ng autoi nmune orchitis

and oophoritis, hypot hyr ol di s ut ol nd cr.ine ses
i ncl udi ng aut0|H§uﬁ %wwgggﬁ¥lﬁwtﬂ qﬁ?%OWH§ro meﬁesg?vﬁn% mnfg?
Thyroi ditis)s, spﬁb@yhecmgmmmmdummSynwﬂampamhaﬁmgypmﬁhms@mﬁusmgp%ﬂmmson's
di sease, Grave's dh?rase aut oi nmune pol ygl andul ar syndromes (or

pol ygl andul ar efitfd H%pathy syndrones), Sheehan's syndrone, autoi nmune

hepatitis, | yrrp[wmlj lvtrxcaséwbmﬂalbumeﬂmmlteﬂm @NA/))E Rlecanﬁﬂrﬁl Qiriided. SAs
ointerans (non- rans | ant NS| P, GUIllE arre' ndrone, |arge
vessel vascul it Pgd Eﬂ?rﬁ@r ng S b are s imed sy AR ISTCR & |

(Takayasu's) arpRbibvifidac (BBIpHBVHESSEReHASHE (& 5 ﬁ)ta(viras‘ehyqugwlrmw@e%a 'S
di sease and pol yarteritis nodosa), ankylosing spondylitis, Berger's disease

(19A nephr dfat h%cephaabfi ﬂwew@b%’@wwgu@l%? M!“&fﬁr rwgvm?ﬂe.(%ry biliary

cirrhosis, Celi agusPhYguded) Pﬁr@rﬂy%ﬁrﬂa@%@%n%gpylrat’b%pffy)ﬁ@}giapgl’us' Refla, and
anyotrophlc | ateral sclerosis (A used 'herein, the term

"cancer" ref er sVEW, Wampbﬂ§thﬁ@§ﬂ%mZ%ﬁﬁﬁb N@mﬁééﬁi@éhﬁﬂﬂ%ﬁ@mwa whi ch can
i nvade surr OU”db%n&dﬁ&‘é%n&%flﬂdi@#la@ﬁﬁlﬁé %§lb%ﬁd£e0A?énfav1ﬁH§e”t sites (see,

for exanple, PDR Medi cal onary, 1st édition (1995), 1 ncorporated
herei n by ref er Bnyavirida¢ angl Retroviridegy(efgohumbn T gelt yowbstyopicTriasesgHifs- V),

15 human immunodeficiency viruses (HIV)). As used herein, DNA viruses include,
but are not limited to, virus families such as Papovaviridae (e.g., papilloma
viruses), Adenoviridae (e.g., adenovirus), Herpesviridae (e.g., herpes simplex
viruses), and Poxviridae (e.g., variola viruses).

[0095] Bacteria include, but are not limited to, gram positive bacteria, gram

20 negative bacteria, acid-fast bacteria and the like.

[0096] As used herein, gram positive bacteria include, but are not limited to,
Actinomedurae, Actinomyces israelii, Bacillus anthracis, Bacillus cercus,
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Clostridium
tetani, Corynebacterium, Enterococcus faecalis, Listeria monocytogenes, Nocardia,

25 Propionibacterium acnes, Staphylococcus aureus, Staphylococcus epiderm,
Streptococcus mutans, Streptococcus pneumoniae and the like.

[0097] As used herein, gram negative bacteria include, but are not limited to,
Afipia felis, Bacteriodes, Bartonella bacilliformis, Bortadella pertussis, Borrelia
burgdorferi, Borrelia recurrentis, Brucella, Calymmatobacterium granulomatis,

30 Campylobacter, Escherichia coli, Francisella tularensis, Gardnerella vaginalis,
Haemophilius aecgyptius, Haemophilius ducreyi, Haemophilius influenziae,

Heliobacter pylori, Legionella pneumophila, Leptospira interrogans, Neisseria
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15" neopl asm' and "tunor” refer to an abnormal tissue that grows by cellul ar
proliferation nore rapidly than normal and continues to grow after the
stinmuli twetoizniedsat ed proliferation is renoved. |1d. SuPOTAISR@N8962 | SSUe
shows partial or conplete |lack of structural organization and functi onal
coordination with the normal tissue which may be either benign (i.e.,
benign tunor) or malignant (i.e., 20malignant tunor). Exanples of general
categories of cancer include, but are not limted to, carcinomas (i.e

mal i gnant tunors derived fromepithelial cells such as, for exarrpl e, conmon
forms of breast meningiﬁ'ﬂiaiIenrpﬂymmgoramgﬁngiahldema'rdemia) stursiaPsBodmmon@si

mal i gnant tunors deriyv fro ive tiss ma

'ymphomas (1 o Friidhotiniralh GERRGES- FPaiS: Sl RReE éﬁlgﬁ{ euken as
(i.e., 25mali gna@mlg&r@&fbwm themlifoisigEstepot@tucpyogties ) Treppacma cel | tunors
(|. ., tunors der t|p tent cells..In_adults post often found in
the testicle orPd wiﬂ/\;l 1P ¢hg eﬂa§e§ers’lS‘é?bqné%OCQthcaygﬁrﬁ’é“acﬁ‘?ﬁtfso"tngHle lbfﬁst of ten
found on the bopyosn dAi aRd hgrait acedifagt dayteAd inkhie, tbiuPar®hottihigitcaé,| bone) ,
blastic tunors (i.e., a typically malignpant tunor which resenbl es an

i nmature or enb BPﬁcéeansaé’ﬂ@) aqt%mr feRige. Myolpprdyn tubgreglosis gad tignes of
neopl asns i ntenged to be enconpassed by the present invention include but
are not limted to those neopl asns associated with cancers of neural

tissue, blood fHEOHYIngAt issd hereinptberdreterddna falkingato the oferghige caigesfirses,

uterus, cerviX, jiMehut rHRG: llnlﬂfeﬁ't(p ’Bahéﬁe)ﬂg)ﬁensgﬁé ldﬂl?ﬁﬂﬁlﬁ{psu&@in@ﬁﬁ dia” €CtUum
par at hyr0| d, thyroid, adrenal gland, imune system head and nec col on,

st omach, bri®nc hirachgmetiso Cokiplplauyretii, MI{@OQS]M pesumoBide. Raeksityia alanie t er m
i nfectious ageﬂc et'tsﬂl r&g&% ii, lﬁfojékel[tscia H&Iettgﬁ rﬁl&k%g £8uts %ﬂ{umgﬁ'ak&tsﬁr gan' S

such as viruses, rra, fungi, parasit ec Ious protelns and the
li ke. [0094] Vi tyu@e@rqanbmdefealbmunamlmcus|pn¢1meunatethrE»Ma drafdRNA ani rral

viruses. As usegn Egécﬂs fa%VM%ME%o%oéc %}cﬂﬂghké)m are not limted to, virus

famlies such as Piconavi I oviruses), Reoviridae (e.g.,
rot avi ruses), T[ﬂga@i i rAdlased hereny, funglﬁmimbphalaretn% limitedi®esspeyellil Owdidaeer

Vi rus, rubIIa Ot rlda influenza viruses

oot aryxout odaet pidiBabicnt TEERIS BT Gy frogedeband GRERRELNRTRY s
virus, parainfl[eeoza Ad ﬁsea)lereiﬁh@bﬂ;mu mhictbbes igelude, butraddoice Siniited s)

Coronavi ri dae, Eul'% viri da Fl avi.viri dae, Filoviridae, Arenaviridae,

Bunyavi ri dae an %F‘ﬁ Atospoddiumpaivii. EYCasPPra SIXANSEYopi ¢ vi r uses
(HTLV), 15humanghdephileskel, iBnkeneya NMktolyaes Eatdtod) tozoddDidhsad diefdel 1imbIRINA

viruses incl UdeLeishmaniae, Plasmodii, Toxoplasma gondii, Trypanosomae, trapezoidal amoeba

20 and the like.
[0102] As used herein, parasites include worms (e.g., helminthes), particularly
parasitic worms including, but not limited to, Nematoda (roundworms, e.g.,
whipworms, hookworms, pinworms, ascarids, filarids and the like), Cestoda (e.g.,
tapeworms)

25 [0103] 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

more symptoms associated with diseases or conditions.

[0104] As used herein, "administering” or "administration of" a compound or an
30  agentto 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,
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but are not limted to, virus famlies such as Papovaviridae (e.g.,

papill oma viruses), Adenoviridae (e.g., adenovirus), Herpesviridae (e.g.,
her pes siwpl2ewr/oapgdses), and Poxviridae (e.g., variol a PCTOSe&)/044969

[ 0095] Bacteria include, but are not Iimted to, grampositive bacteria,
gram 20negati ve bacteria, acid-fast bacteria and the like. [0096] As used
herein, gram positive bacteria include, but are not limted to,

Act i nonedur ae, Actinonyces israelii, Bacillus anthracis, Bacillus cereus,
Clostridiumbotulinum dostridiumdifficile, dostridiumperfringens,

Cl ostridi um t et atayenGaxly neizatherus lyyculanly evublipmellys ofadlg Clayl inggstibn)st er i a
nonocyt ogenes, car di 25Pr opi.onj bact eri.um acne S hyl ocpccus aureus,
St aphyl ococous BUFASIN CutPetBhoBkae T B SR Ty e L BB R fon: ae and
the |ike. [0097}bsbebtitised:. hebaghg skiff @rt)negakhipsend@atatt can dlncdpptberiatblyt  ar e
not limted to,,K Afi g(ila%%‘gl IS, BaEItPer'h.oges,d art onel.| 3 baci | | 'hf orm s,

Bort adel | a per t BS@{rRduce by terhateqsple o Biofegrgdable pplymeric dpvices P AT s Brucella,
Cal ymmat obagt er j¢tdeglca Wah®itdnd pudPCanyholas ek hiclEpoias i hexealiéd,
Francisella tularensis, Gardnerel|a vaginalis, Haenophilius aegypti us,
Haenophi | i us dudlP®ysr corplles srisass ofthe ?ﬁniln?éﬂ%Pra?&ntHé\idflb%&erﬂ%grcaw?SaB?,

Legi onel | a pneup@rfink@ forlelRRhPISRinta alphirfiity 08@MSs, al¥Rbr967dnd or AR NQi ti di a,
Por phyr omonas gi ngi valis, Providencia sturti, Pseudonpnas aerugi nosa,

Sal monel | a ent ef¥telidsd pesiadprpemg agnppfri the apipigiration pglydes beth dircoshi gel | a
boydi i, Strept oRagihlstrinRBiling Q1T dmin S i RR! HUGGHME RURYERESH, ildiGRQNeM
pallidum Vibrio cholerae, Yersinia enterocolitica, Yersinia pestis and the
| i ke. 5[0098] Atheaeted presgrading a ¢og.dEdresampeaes asdddiciefic b pheicidnwhar e not

limted to, Mo &4 SR AVD W . MURRRC 8k W BREAR 4 ARARLEIHY

t uber cul osi s angl@ﬁce ?Hﬁke. i)g%pggi}%,&s usg{ﬁ‘l‘;’her e?a%,% ot%ngé/ bact er agnnot

falling into thsnottcherd erhvlwereadegoriiay withelpuderjptivntforardsugiet |imted to,

Bart onel | a hensgj ae, ' it1aci I B tr ' Coxiella

burnetii, I\/ycop%@ﬁgte%%ﬁl%ﬁ!ggoe%éﬁé%et {nssiga%leg%?élh;ﬁle ’cakcgﬁi5 g@dﬁﬁgv\azeki i,

Ri ckettsia ri ckegensis admiRisckat drsliya cigs td subhgoushingesRc keintrgvaaotsyypkig,,

Ureapl asma yreal yti cum, Di.pl ococcus pneunoni ae, Ehrlichi a chafensis,

Ent er ococcus fadd U eCtl@é’ﬁWEﬁ%%o Ib?ongnegl%toﬁfgne f%k%‘? Orahy adminfiictc compound
or agent is in an extended release or slow release formulation, or administered

using a device for such slow or extended release.

[0105] In certain embodiments, markers used in the methods of invention are
up-regulated or activated in the cell-free bodily fluids compared to the non-

20  phagocytic cells. In certain embodiments, markers used in the methods of
invention are down-regulated or inhibited in the cell-free bodily fluids compared to
the non-phagocytic cells. In certain embodiments, markers used in the methods of
invention are up-regulated or activated in the cell-free bodily fluids compared to
the =2n phagocytic cells. In certain embodiments, markers used in the methods of

25 invention are down-regulated or inhibited in the cell-free bodily fluids compared to
the =2n phagocytic cells. Different diseases or conditions can be associated with
either up-regulation (or activation) or down-regulation (or inhibition) of different
markers. As used herein, “up-regulation or up-regulated” can refer to an increase
in expression levels (e.g., gene expression or protein expression), gene copy

30 numbers, gene dosages, and other qualitative or quantitative detectable state of the
markers. Similarly, “down-regulation or down-regulated” can refer to an increase

in expression levels, gene copy numbers, gene dosages, and other qualitative or
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[ 0100] As used herein, fungi include, but are not limted to, Aspergilli,
Candi dae, 15Candi da al bi cans, Coccidioides immtis, Cryptococci, and
conbi nat iwaxtdEee@df [ 0101] As used herein, parasitic mPCTAlseslliomdbude, but

are not limted to, Balantidiumcoli, Cryptosporidi um parvum Cyclospora
cayat anensi s, Encephalitozoa, Entanopeba histol ytica, Enterocytozoon
bi eneusi, Gardia |lanblia, Leishmaniae, Plasnodii, Toxoplasma gondii,

Trypanosomae, trapezoi dal anpeba 20and the |ike. [0102] As used herein,
parasites include wornms (e.g., helmnthes), particularly parasitic worns

i ncludi ng, but aqetilativg desaitabl, stamlsfa;h@mﬂkensomdmmm Eacgjvationtor pwor ns,
hookwor ns, pi nworns, ,asc

L e T T L R R
refers to taki nDNst @phylhGonintaiona Devreddetilaion stated Sirhitely, tiltibitibsor i ncl udi ng
clinical results.. Beneficial or desired clinical %desul %gpl ncl ude, but are

not |imted to, "ATEYi AL BA TRREFIISTAR Yo HETEH B HEhemaY R ESme

associ ated wi t hadpEBpiERHan e diubiqitigatidniGL@dh DASA usadibREE fate.
"adm ni stering” or "admnistration of' a conpound or an 30agent to a

subj ect can be i out. usj ng one of variety of nmethods known to those
Ski1red inthe DD FBoin hRbafmgRE s ibis Skt <R oS

admi ni st ered, : Ebttfaat\l‘rwléﬁlhc}mng?ﬁirﬁérb %Johl)b,elllfﬁb badigzrﬂtﬂdsll )Anlylkﬂb\Klﬁgii&@h@rﬁ” Y,

i ntraperitonea mtravenous , subcut aneous ocularly, su ally,
orally (by ingegrtdi SHFImGnh rcthpds gan Be ‘{SB“ill?‘irﬁﬂa@af{ef%lﬁ)em Pﬁtﬂ?éafé Qﬁ] ?#

i ntracerebral | ythisaRentibRASSQPRIse ¥t 16RY orRRT &bl G¥n ﬁe@ befdréﬂr ough a skin
duct). A corrpound or agent can al so appr.opri at el e i ntroduced by

rechar geabl ¥ or d@¢raHEgPRaRATEUDIPsE ] lysiBe e dagpireosttiser thsg@i ces| e. g.,
pat ches and pU”Pl?ago&ftlcchl[s"Hj @(&&&H%,ceﬂm&%ntﬁﬁtQYﬂoQQhé Bled g p%%%o%?ﬁjce&, sl ow,

or controlled rel ease of the conpound gent dm ni stering can al so be
performed, for #RaAppeagoeyieclly Aled@QWPtcg‘r“ pis pRdedractigndneshods geybeone or nore

ext ended peri 0d§ged'h@reﬁ1°ﬁ§cé?1%ﬂ?&ﬁb§>dnﬁéﬂ% ﬁﬁg%lf‘}‘réél'i&ﬁl&?lﬂ !Se%fﬁ%%ﬁﬁn Qish di rect

adnmi ni stration, 1ncluding sel m ni sfration, |rec nistration,
i ncl udi ng types of materials that they have engulfed, such as, Vlable dlseased cells, dead

15 diseased cells, apoptotic diseased cells, circulating tumor cells, infectious agents,
fetal cells, trophoblasts, or fragments thereof. In certain embodiments, at least one
or more markers of a disease or condition are present in the cell-free bodily fluids.
In certain embodiments, there is no marker present in the cellular contents of the

non-phagocytic cells or the =2n phagocytic cells.

20 [0107] In certain embodiments, methods of this invention further comprise
comparing the identified difference of the disease or condition-specific markers to
a repository of at least one markers known in the art. Such comparison can further
confirm the presence of the disease or condition. In some embodiments, the
repository of the known markers can be obtained by data mining. The term "data

25 mining", as used herein, refers to a process of finding new data patterns, relations,
or correlations derived from the known data of the databases and of extracting
practicable information in the future. Typically a computer-based system can be
trained on data to perform the data mining, e.g., to classify the input data and then
subsequently used with new input data to make decisions based on the training

30  data. These systems include, but are not limited, expert systems, fuzzy logic, non-
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10t he act of prescribing a drug. For exanple, as used herein, a physician
who instructs a patient to self-admnister a drug, or to have the drug

adm ni st eaveaoizyo12699t her and/ or who provi des a patient WPCH/US2@n®$4969 pti on
for a drug is admnistering the drug to the patient. In some enbodi nents, a
conpound or an agent is admnistered orally, e.g., to a subject by

i ngestion, or intravenously, e.g., 15to a subject by injection. In sone
enbodi ments, the orally adm nistered conpound or agent is in an extended
rel ease or slow release fornulation, or adm nistered using a device for
such sl ow or exﬁmndegnm£¢mmﬂbmmpﬁmﬁﬁﬁmwmnMgmsahaﬁembadﬂmeﬁks amar kers used
in the nethods g |nv§qt|o are up-regul ated or activated in the cell-free
bodily fluids ¢ Wﬁﬁ?g F%n A& on- 20phagocytic cells. In certain

enbodi ments, markers used in the methods of invention are down-regul ated or
inhibited in thﬁnﬁﬂlHmkﬁeﬁnbmuwﬁmmﬁ$Mkdsﬂdhﬂpambdﬂmmcmmeﬁmnabpﬁagocytic
cells. In certapn enb d s_of nventlon are
up-regul at ed orhdgfwg egE %?. E%ﬁ#ﬁf q aHFI ‘¥ﬁ dgu%%%%ered to the
=2n phagocytsi ¢ eaivh Symlbmﬂmerdeaabfosmnhcfhimdmyﬁomal ﬂmd,@st&: fudé dsditas, tpharairet hods

of 25 invention,are gown-requlated or inhibited in the cell-free bodily

fluids conparedf®H9h uld?htak?gi G Eengly yagangy g‘%ﬂ%ﬁ’i‘m %eéjeti‘g%s or

conditions can bigaia&EBEh alpagnit idnh i@ sdépnd eignekiat, ol c(bﬁllinea(fioim/@.ti on) or

down-regul ation (or inhibition f. different rkers. her ei n,
id i i b

"up-regul ati on BFSHARL Ve Bithghird fimester.dpatergal nae%%%ceﬂw si on

levels (e.g., gemes %@'Ieeﬂﬁidcffbn% pRIIfitdliof ¥PHESSh@Ahal @EREMEGRY] 30
nunber s, gene dosages, and other qualitative or uantltatlve det ect abl e

state of thd rra?akléwlacemhswpheyf,etal'Hewh I%Véwnétcplawabwg%ww dpiarstdd” can

refer to an i NCREASE decMaCHRl CHSOAR chBY&hents IRNQUCRRY 0B RGHSare 9€NE dOsages,
and other qualitative or quantitative detectable state of the markers. As

used herein, "aebtpiped browpyntingaellyhemndre hoddy fluifl spmplg by metieds knovwatinthe of t he
marker, e.g., amﬁa%%wéc%h%@mﬁh&%&on hdMhadprt hyl ation state, or a DNA

acetylatlon state. Simlarly, "inhi'bition or inhibited" can refer to a

repressed state or an inactivated state of the marker,
5de- phosphor yl atd18% sihapae cabedmeiis. tharadninhagosytag eells gr WOfdﬁhaﬁﬁ‘fYIﬁlyl ation

state. [010G] g c8fd I%IQG@MW}E@BE%d ARt hp&%aﬁfeﬁbgﬂlﬁlehﬂvtﬁ@t‘brp h can al so
conprise extracting or enriching markers fromcell-free bodily fluids. Any

known extract i ophagpeytieaelisahmsniraiee finmdspopalatigyeofipbegpceresilh. 1 n certain
enbodi ments, nmethods of this invention also conprise at | east one of the

foll owing steps (ﬁ@(ﬁ Orl% cé@gﬁEﬁﬁéﬂnﬂéﬁté @R lor AU ePRObiheSe1sihhvihy 8T N9 the
non- phagocytic or
DNA content of 2n are obtained post separation (e.g., via centrifugation) of non-

cellular fraction of fluids obtained by puncture of a vein or artery followed by the

20  withdrawal of blood, tissue biopsies, bronchoalveolar lavage, nasal lavage, eye
lavage, peritoneal cavity lavage, vaginal lavage, bladder lavage, rectal lavage, fine
needle aspiration of spinal fluid, synovial fluid aspiration, and the like. Cell free
bodily fluids are obtained post separation (e.g., via centrifugation) of cellular
fraction of fluids obtained by puncture of a vein or artery followed by the

25 withdrawal of blood, tissue biopsies, bronchoalveolar lavage, nasal lavage, eye
lavage, peritoneal cavity lavage, vaginal lavage, bladder lavage, rectal lavage, fine

needle aspiration of spinal fluid, synovial fluid aspiration, and the like.

[0111] In the methods of this invention, cell separation/isolation/purification
methods are used to isolate populations of cells from bodily fluid sample, cells, or

30  tissues of a subject. A skilled worker can use any known cell

35



phagocytic cells; ii) extracting cellular contents fromthe |ysed

non- phagocytic or the =2n phagocytic cells. Any known cell lysis and

ext racti ovonetdoee3can be used herein. In certain enbodiPEEAISS)110MI69
cell-free bodily fluids conprise various types of materials that they have
engul fed, such as, viable diseased cells, dead 15 diseased cells,
apoptotic diseased cells, circulating tunor cells, infectious agents, fetal
cells, trophoblasts, or fragnents thereof In certain enbodinments, at |east
one or nore markers of a disease or condition are present in the cell-free
bodily fluids. kmmmémvmbMﬁ@mmmmkmﬁmnamnhhﬁnembmwn@nmmmkemﬂpmﬁsankmin t he
cel lul ar contents th n cells t he. = phagocytic cells.
20[ 0107] In cerP%gﬂng ngﬁ§$€(ﬁgﬁﬁ¥%o§§m8ﬂmvﬂiEmpﬁvgﬁggon further conprise
conparing the |d@n&m&BEdenﬁﬁ@memcmn@ﬁ@amﬁtﬁtﬁ@aﬁmuﬂnom@n@aMﬂmam§peC|f|c
markers to a re 05|torg of at | east .one nﬁrker 1ﬁnovm in th art. Such
conpari son can oY CHEPCEG AP P frerchy ekl sodpe gmﬂps@ﬁ@@n Sdondi tion. In

some enbodi ent sentrifigativeROgich O erafuidiiembgondsopa kel Scitdiicbfucahtained by
data mning. The term "data 25m ni ng", as used herein, refers to a process

of finding new BAEW!HsPEEfinyicchniqus: Fapa¥ructyre. gupntun deth.digh OrERAYH from t he

known data of tRerélabROAS&BpIARFMObr Loshibfetib@eRbACt | cabl e information in
the future. Typlcally a conputer-based systen1can be trained on data to

perform the dat i ng, | as t ut da a and th
subsequent | y s R0 10 ¢ Chesip g%’ﬁi} Otlie 5of d%%?& 4B cHehEadote wAtEhe
training 30dat amcfﬁh@ﬁ&léé’ &ﬁ(ﬁnﬁroteﬂ@ Ty, ca@b‘@hy@faﬁ:s NRdtatlolifts L@ dny eXper t
systens, fuzzy %%o non- |inear regression analysis, nultivariate

anal ysi s, dlé)cu SFORPiRations of thessi 1 ceptain agnsets Béghééne&wdwsscr&e hefeillo FREETS 0108]

In certain embogi:pROLRIcid Bﬁdscﬁljojtenfsrlﬁﬁdsbgﬂb(LhX/dlfake‘s”Iﬂet%ﬁ‘i‘?esfd'r‘aﬂ} a bodily fluid
sanpl e. Exenplar bodily fl sanpl e can bl ood, urine, stoo

5sal i va, |ynph FQI%hlﬁﬁtloé%‘?fébqﬂésﬁF weed heregy; ﬂle t@?lﬁ'é‘wl@!lﬂ agifi s intendod i ¢ f I ui d,
ascites, pleurabc%BEBN%QBMc&h&; QbﬁAﬂﬁ%m&&ﬁUb@’ I RUAGHNIRRRL I N the

first trinmester, flu 0 talne roma pregnant nan in the second
trimest er flui mRM)aDNédRNAdINbIadSpa@gmahES vidheRNArpr RINA gdwicratbdtusingest er

mat er nal bl od. nRAIGEL Liadek L p MR LCRNh et e33Rk e 1 from

prelnplant ion e urine saliva, placenta
sanple, fetal bblwducldmrda,gbubindtrwﬁd/m singlgistrandefl DINA milmbteandtd t i al f 1 ui d,

or ocular fluid n so Pﬂqygj E¥Hmn%Q§%§ellco&> Sggghk&%flu S, are

obt ai ned by sepgr%: ods known
inthe art, suchnENAemhmmmRNAmmﬂﬁémgrmmm@mtkdmﬂﬂ&ﬂdaﬁﬂh@mahmonmml

RNA (rRNA), transfer RNA (tRNA), small interfering RNA (siRNA),
20 heterogeneous nuclear RNAs (hnRNA), or small hairpin RNA (shRNA).

[0113] As used herein, the term "amino acid” includes organic compounds
containing both a basic amino group and an acidic carboxyl group. Included
within this term are natural amino acids (e.g., L-amino acids), modified and
unusual amino acids (e.g., D-amino acids and f-amino acids), as well as amino

25 acids which are known to occur biologically in free or combined form but usually
do not occur in proteins. Natural protein occurring amino acids include alanine,
arginine, asparagine, aspartic acid, cysteine, glutamic acid, glutamine, glycine,
histidine, isoleucine, leucine, lysine, methionine, phenylalanine, serine, threonine,
tyrosine, tryptophan, proline, and valine. Natural non-protein amino acids include

30  arginosuccinic acid, citrulline, cysteine sulfuric acid, 3,4-dihydroxyphenylalanine,

homocysteine, homoserine, ornithine, 3-monoiodotyrosine, 3,5-diiodotryosine, 3,
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[0109] In sone enbodi nents, the =2n phagocytic cells or the non-phagocytic
15cells are isolated fromwhite blood cells. In certain enbodi nents, the
=2n phagoyptor/aedds are separated from a popul ati on of Ppmaeas4etel | s.
[0110] In certain enbodi ments, tissue or fluid sanples including cells
having a DNA content of 2n are obtai ned post separation (e.g., via
centrifugation) of noncellular fraction of fluids obtained by puncture of a
vein or artery followed by the 20w t hdrawal of blood, tissue biopsies,
bronchoal veol ar | avage, nasal |avage, eye |avage, peritoneal cavity |avage,
vagi nal | avage, 5bi-aidaierhylauaged 3r£6§ahetﬂamda@g1;onﬁqienMoﬂﬁ'&dIOEulasmmmﬂrioon of

spinal fluid, fluid aspjration free bodily
FPulas o obt afBihdies DR iR rog My B0 3 U koo, SECOAFRERE 001 1 Ut
fraction of fIumdmo@hnaamaﬁmhmopMﬁmdMﬁﬂh@&oagmeknummudmiBmy foll owed by the
25w t hdrawal of bl o i ssue S bronchoal veol nasa
Ot A TR ot T A A (S A S T e

| avage, rectsal tfeavia@e, ﬁhmﬁlowaieeylalamhé A-hethyPhorkBEin&3 4-Uetydropsytineyvi al
fluid aspiration, and the |ike. [0111] In the methods of this invention,
cel | separ at i onNSEImaEHNiBegYFRe Nrne/RylABinqglsing Aeamigeripardinesdy| at e

popul at ons Of e2hds it EQmMeORhbdiplcitl, SAT)-Gmifpldig)-or 30t 1 ssues of a
subject. A skilled worker can use any known cell

separ at i on/ i sol excldsxpasariaxghg 3éh 2t éo 1#Ad duesinpethely beneoiearid. dhagocyt i ¢
cell's or nonph agrﬁﬁ‘lx&}}cfop@ﬁﬁﬂeéaruim Bagdi - é’mﬂhb%’cﬁ)@rop%ﬁmbﬁﬁlc heghpygues for

cel | extractions/separation/isolation inclu but are riot [imted to,
usi ng antlb%Ulebﬂmﬁk%@m@WD%W@wamdfluorescence activated cell sorting,
filtration, gradient-based 5centrifugation, elution, mcrofluidics,

nmagnetic Separaﬁn@@]t&§ﬂ£hﬁ&€m,&EHQ&QE&#M@Hn&E&Q%Bmﬁmﬁﬁpﬁ&ﬁ%hﬂﬁxkech”'que
nanost ructure, quantum dots, %P t hr oughput m croscope-based platform or
a conbi nati on t e @gpore 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
15 both peptide and non-peptide components, such as pseudopeptide or
peptidomimetic residues or other non-amino acid components. Such compounds
containing both peptide and non-peptide components may also be referred to as a

"peptide analog."

[0115] As used herein, the term "protein” includes compounds that consist of
20 amino acids arranged in a linear chain and joined together by peptide bonds

between the carboxyl and amino groups of adjacent amino acid residues. Proteins

used in methods of the invention include, but are not limited to, amino acids,

peptides, antibodies, antibody fragments, cytokines, lipoproteins, or glycoproteins.

[0116] As used herein, the term "antibody" includes polyclonal antibodies,

25 monoclonal antibodies (including full length antibodies which have an
immunoglobulin Fc region), antibody compositions with polyepitopic specificity,
multispecific antibodies (e.g., bispecific antibodies, diabodies, and single-chain
molecules, and antibody fragments (e.g., Fab or F(ab"),, and Fv). For the structure
and properties of the different classes of antibodies, see e.g., Basic and Clinical

30 Immunology, 8th Edition, Daniel P. Sties, Abba I. Terr and Tristram G. Parsolw
(eds), Appleton & Lange, Norwalk, Conn., 1994, page 71 and Chapter 6.
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[0112] In certain aspects of the nethods described herein, analytes to be

profiled include nucleic acids, proteins, |ipids, carbohydrates,
nmet abol i twe,20v01269¢3 10conbi nati ons of these. |In certai nPaFASCA13/066969 he
nmet hods descri bed herein, markers include nucleic acids, proteins, |ipids,

car bohydrates, netabolites, or any conbinations of these. As used herein,
the term"nucleic acid" is intended to include DNA nol ecules (e.g., cDNA or
genom ¢ DNA), RNA nol ecules (e.g., nmRNA), DNA-RNA hybrids, and anal ogs of
the DNA or RNA generated using 15nucl eoti de anal ogs. The nucleic acid

nol ecul e can be[(d1HucAewki Hageinpthe gomUcytelond"defersdo bl bdoestst pramvied a@NA

single-stranded.DNA, nulti- rq#%%ig5 C | enent.ar, ENAT enom ¢ DNA
non- codi ng DNA,ﬁﬁggg%ﬂb@?m¥§$PY Q%ﬁﬁ?%&S V“(ﬁ%ﬁﬂﬁg ﬁc]ﬁgT?enucleolar
RNA (snoRNAs), syiskas @rahpleNA cf1okRNAY) includgngthent AL, RM&)euk@mal | i nterfering
RNA (si RNA), 20het er ogeneous nucl ear RNAs. (hn , or spal]l hairpin RNA
(ShRNA) [ 0113] MRSTTOREIRBH B, G hseam it Chi B RS 08 BF gani ¢
conpounds cant ajnithig BRbRc@s@asng tRMkeo group and an aci di ¢ carboxyl group.
Included within this termare natural am no acids (e.g., L-am no acids),

nodi fied and un | am no, acid e. g.., D-am no acids an -am no aci ds),
o el § e o PR AT rA R B S aare o RSB AN B [ FoLe)
combi ned form bcttm@giuiahé ﬂa?tdgmpﬂfe DEUST HyOropheMieihdtestefyR tdserabndor ot ei n. .
occurring am no acids_ include ani ne, arginine, asparagine, aspartic acid,
cysteine, gl utaffi ycaref#eoﬁ}lerWP%ﬁs( meurfage {peerd ,amﬁh@%tﬁﬁipﬁ%spg?l%qise ne,

| euci ne, | ysi newnhigktide OMidRrol RAGIOIIBORBIIE areS&oLRRd. LiPFROBIN May bYT 0Si ne,
trypt ophan, proline, and valine. Natural non-protein am no acids include

30ar gi nosucdi ni ehagastedizedchst their fnsigy (cedy ¥ersilow-derpity lippriotgigi(YLDL), low-
3, 4- di hydr oxyphgayi@lidipta&n (NONPaY B REsity HPIRSRLH (DL )P Whidhhi ne,
3-nnnoiodotyrosine,@ﬁﬁ%-di?gdotryosﬁ%e, é? %, 5-tr|i038thgronine, and

3,3",5,5' - tetr asteyavrddby deaiiraze, B agl4tive gmepnty pllenihindniptais. Bippristeingc| ude

D-amino acids, Rudnxyl YstddRri-dr AL ﬁ%yq%@&riaﬂ@encé\ﬂs FicRlaPhB&kedioam no

acids, 2,4-diam nobutyric acid, honoarginine, norleucine,
Nret hyl ami nobut (erd. exideiiehn, aeepiidtiop] @lghsimm). phenyl gl yci ne,
. al pha. - phenyl proline, 5tert-Ieucine, 4-am nocycl ohexyl al ani ne,

N- et hyl - nofsl eugy e, B usta HEEMIMORER! bR oprieit Hl MBI REUAAIVIEhNE

N- met hyl am nogl yci ne, 4-am nopi peri di né-4- carboxylic acid, 6-am nocaproic
aci d, trans-4- (emqermst pydoy or Rojskeshanden eewtddx piticeedioiadeptitle or groteimnd

4-(am nonethyl ) ¢ é?:gﬂ lofy Btbiling Lan ABLAL GYfb @Ht‘aﬁ‘ 9@1'51 B3 duufingCi d
. an t n J .
1- ani nocycl opr opan cﬁ?%@%@ﬁlc 5C; d, and%é-‘@g enz@?- -aﬁﬁ%openfan0|c aci d.
members of the major histocompatibility complex, collagens, mucins, glycoprotein
[Ib/IIa, glycoprotein-41 (gp41) and glycoprotein-120 (gp12), follicle-stimulating
20  hormone, alpha-fetoprotein, erythropoietin, transferrins, alkaline phosphatase, and

lectins.

[0120] [0102] As used herein, the term "lipid" includes synthetic or naturally-
occurring compounds which are generally amphipathic and biocompatible. Lipids
typically comprise a hydrophilic component and a hydrophobic component.

25 Exemplary lipids include, but are not limited to 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,

30  phosphatidylserine, lyso-choline glycerophospholipid, lyso-ethanolamine
glycerophospholipid, phosphatidic acid, lyso-phosphatidic acid, sphingomyelin,

38



[0114] As used herein, the term "peptide" includes conpounds that consi st
of two or nore am no acids that are |linked by nmeans of a peptide bond.

Pept i des wayotezaessa nol ecul ar wei ght of | ess than 10, 00@CDalSe@n®449%ess t han
5,000 Daltons, or less than 2,500 Daltons. The term "peptide" al so includes
conpounds contai ning 15both peptide and non-pepti de conponents, such as
pseudopepti de or peptidom netic residues or other non-amno acid
conponents. Such conpounds containi ng both peptide and non-peptide
conponents may al so be referred to as a "peptide analog.” [0115] As used
herein, the tergﬂ&mngkahmkmigu&mﬂbsamﬂhpmﬁmﬂm ﬁhﬂ@ﬁy@ﬁ&ipﬂmm@hﬂmanino aci ds

d | | d togeth tide bonds bet th
Car bosy! and anf N Y GiRs B0 B oA 4o At B ERRASE e BB ci ms wsed i

nmet hods of the bowenill @muniidg tardielipibliphageid bede-1- ph‘ﬁslblﬁd: biongoaitit gsoaci ds,
pepti des, antibodies, antibody fra nts, c Ki nes i popr.ot ei ns, or

o copr of eins. | TUTESHY AU B8 onre P e, e By PV RiTides

pol ycl onal ant i hgghr@6ins @@mm%Mmlde@npnlpqdb@ﬁs (megdnglgda‘nulw | ength
ant i bodi es whi ch have an i mmunogl obul in Fc regi on antlbody conposi tions

wi th pol yepi t oplROPEeias ?H%Sﬁ;ﬁphlﬁﬁ‘?lﬂ’%sﬁécﬁhoﬁ@a Py droipeiss therest: - pi specific
anti bodi es, di abodi es, and singl e-chain nol ecules, and antlbody fragnents
(e.g., Fab or F(mabl) 2As @rdhéreih, thE&rrmt"&&b@iyﬂmet'uHcmdaQ@um apainhite@so,0f the

different classes of i bodi es, see e. Basic and dini | mmunol ogy,
8th Edition, Deiatoups tag ogtain A ygery by G al&ﬁfdrbﬁp.amsawp@l?@%m (eds),
Appl eton & Lang&her&kﬂrnvi@-bﬂ(mteg&n mxemﬁﬁ%arﬂbﬁ%at@-m@lﬂﬂe Ghedt 86t 1BaitedkDL17] As

used hereln the term "cytokine" refers to a secreted %roteln or active
fragment orlOnut Beposeerdpiadss. divsaghapidrsupcdsacchades fofigespsehaidegel | s of the
i mmune system Exanples of cytokines include, without limtation,
interleukins, ipmnerfesonsdh&baMAK @I melabiME" iREGIQ S0P mMOREEIONS in

col ony- stlnulatln%b&%ﬁ}%aadaﬁksghpgynedcelI precursors, and the |ike.
products, substrates, or intermediates in metabolic
processes. Included within this term are primary metabolites, secondary
metabolites, organic metabolites, or inorganic metabolites. Metabolites include,

15  without limitation, amino acids, peptides, acylcarnitines, monosaccharides, lipids
and phospholipids, prostaglandins, hydroxyeicosatetracnoic acids,
hydroxyoctadecadienoic acids, steroids, bile acids, and glycolipids and
phospholipids. Exemplary metabolites can be sphingolipids, glycosphingolipids,
sphingosine, ceramide, sphingomyelin, sphingosylphosphorylcholin,

20 dihydrosphingosine, phoshatidylcholine, phosphatidylinositol, phosphatidylserine,
lysophoshatidylcholine, lysophosphatidylinositol, lysophosphatidylserine,
plasmenylphoshatidylcholine, plasmanylphoshatidylcholine, proteinogenic amino
acids, Alanine, Aspartic acid, Glutamic acid, Phenylalanine, Glycine, Histidine,
Leucine, Isoleucine, Lysine, Methionine, Proline, Arginine, Serine, Threonine,

25 Valine, Tryptophan, Tyrosine, asymmetrical dimethyl arginine, symmetrical
dimethyl arginine, Glutamine, Asparagine, Nitrotyrosine, Hydroxyproline,
Kynurenine, 3-Hydroxy kynurenine, non-proteinogenic amino acids, Ornithine,
Citrulline, acylcarnitines, carnitine, free carnitine, acylcamnitine,
hydroxylacylcarnitine, dicarboxylacylcarnitines, reducing monosaccharides,

30 hexose, pentose, deoxyhexose, creatinine, creatine, spermidine spermine,

putrescine, dopamine, serotonin, prostaglandins, hydoxyeicosatetraeneoic acid,
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[0118] As used herein, the term"l|ipoprotein" includes negatively charged
conpositions that conprise a core of hydrophobic chol esteryl esters and
trigl ycerwoeosume@anded by a surface | ayer of anphi pat hiPCTAlse&iploaiospi ds
with which free chol esterol and apoli poproteins are associ at ed.

Li poproteins may be 10characterized by their density (e.g. very-lowdensity
| i poprotein (VLDL), low density |ipoprotein (LDL) and high density

| i poprotein (HDL)), which is determned by their size, the relative anmounts
of lipid and protein. Lipoproteins may al so be characterized by the
presence or abanmﬁxpkupamﬂkmmtaMdduﬂhﬁkmatmamﬂm@awglﬁbnﬁd&xmnﬂ@n,
acetylation e term

"glycoprotein" ﬁ%@¥%ﬂ%% 8%9?5?%d%’“%ﬂ$@ﬂgﬁ ﬁ%&m%¥mh§Pe ol igo- or

pol ysaccharides covalently attached to a peptlde or protein. Exenplary

gl ycoproteins cﬁh2ﬂnCMudm¢embwﬁmmmﬂﬁﬂwhwtmmnﬂxbﬁMUmmgkmbwhém@nmﬁenbers of
the maj or hlstoco %EEQIIEI of 1t nreGQ %ggnﬁisnuc %ﬁy“%l coproteln
[Ib/111a, glycopro ein gf‘f 4%? egchroteln %ﬁﬁ’f %

fol l'icle-stismul qiantigti2Obrajuatitateye. @upinaatixehmamémenm caarbytdkemmm@tnymf
transferrins, alkaline g.ﬁgpatas and lectlns

herein, the ter HC4FH ?IBIQS%QS/WWB %?%"r““ﬁﬁtch)?eé‘i 4"“9‘[688 %rrr?@rs‘?a‘

corrpounds whi chslat@ngeqiefichd, Badepdid gad hértigkioh Rqearmgaivhéb-gendaicpi ds
typically conprise a. hydrophjlic component and a hydrophobi c conmponent.
25Exenpl ary | i pfeagemr YFAREICHEOY By RGO PP YRS SHANFYCi ds, neutr al

fats, phosphati gesopsiieli€stie@lropoR@lsedlpRixQbqiRaEiRE, %yclé Edqabneamr mﬂg@
glycollplds gl ycerolipids, glycerophospholi pids, Sﬁ%%6£0|l pi ds, sterol

i pids, prefol Pipreensicaeeiraripeisph ghasi)%ﬂqy%@tn.gdlég P &cquencing,

gl ycer ophosphol jpisthelyelaRARn)i @ithes g Lie B RMASHNBER Riefhencing by reversible
phosphati dyl i nositol,” phosphatidyl gl ycerol, 30phosphat|dy%ser|ne

| yso-chol i ne gI¢6@@@EW§@pﬁ%@ﬂﬁP@“MP?§H¥6$ﬁ&ﬁ@méﬁﬂﬁ@H§$9@@W@bﬁﬁsphol|pld
phosphati di c acy uerlc)ﬁ%os Héﬁ%ﬁg% 'hgétfonaﬁl'oqirea%%l@%&gggg &inod {¥-molecule

galactosylceran1 e, dl uc syl ceéram de fatid ree fatty acids,
prost agl andi ns, saapémeongl sphyanemetby- Sulnﬂmw thlreme edquenvmgorme g glcymiantol

| | d
g?s’e . pho?%% atC ?erqﬁérﬁln%gnanBﬁé@E %Qcing,@?ﬁa’s@h&ﬁmg @GR fe ARRPIO!

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,

20  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)

25 analysis, quantitative PCR, real-time PCR, fluorescence assay, colorimetric assay,

chemiluminescent assay, or a combination thereof.

[0124] Quantitative comparisons can include statistical analyses such as t-test,
ANOVA, Krustal-Wallis, Wilcoxon, Mann-Whitney, and odds ratio. Quantitative
differences can include differences in the levels of markers between profiles or

30  differences in the numbers of markers present between profiles, and combinations

thereof. Examples of levels of the markers can be, without limitation, gene
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sphi ngonmyel i n" gangl i osi des, plasnal ogen, sulfatide, ceramde, |ow density
5l'i poproteins (LDLs), very low density |ipoproteins (VLDLs), high density

| i popr ot eWO20(240R®B, sphi ngoi d base-I|-phosphat es or der iP¢atlsSeE3/084969 eof
[0121] As used herein, the term "carbohydrate” includes, but is not limted
to, conpounds that contain oxygen, hydrogen and carbon atons, typically
(CH20). wherein nis an integer. Exenplary carbohydrates include, but are
not limted to, 10npbnosacchari des, disaccharides, polysaccharides, or

ol i gosaccharides. [0122] As used herein, the term"netabolite" includes any
nmol ecul e used iammBMab&WHsnanQMahdhmmemoaﬁnwbﬁsﬁpﬂdu@hsmMSm®EMIates, or

internedi ates i rocess wthin.this termare primary
ot abol 1 o, - seBNTMRS et ab, tybe SO REpis Rubog i or gani ¢

met abol it es. N%ﬁﬁhﬁhn@gﬁnnﬁmhq@@Mn&ﬁwmﬂ&oumdHmﬁhﬁﬁmi@ﬂdmﬁahﬂo aci ds,

pepti des, acylcarnltlnes nonosacchari des, |ipids and phosphol i pids,

pr ost agl andi ns, mﬂ@&? %lcosatetraen0|c aC|ds hydr oxyoct adecadi enoi ¢
acids, steroids, bile aC|ds and gl ycoli pi ds and phosphol i pi ds. Exenpl ary
met abol i t es scan[hes sp[loil(wgollﬂ @irtd'm,emjpb&ims@bffhgdni\iepﬁicdlsthe@pdﬁlmig(a&hcieip

ceram de, sphin hi n yl phos rylc | hydr osphi ngosi ne,
Shoshat | dy! bhol FHEols0s BB WO Enb B BTo G B g Ble Hgeaoihie

| ysophoshat i dyl gl sies cdmpspbophat. i Thelprdts tdnde qubltsidRiogplattitdytiser i ne,
plasnenylphoshathylchollne pl asmanyl phoshati dyl chol i ne, proteinogenic

am no aci ds, ed Aspartic acid, dQutam c acid, Phenylal anine, dycine,
Hi sti di ne, LeUC|ne, IsoIeUC|ne Lysi ne, Methionine, Proline, Arginine,

Serine, ThreoniﬁHZQZFNahﬂaeadgpyﬁﬂp@haeﬂw@?momhmﬁmna&ymﬂwp%bﬁﬁﬂedinethyl
argli nine, symetrica t ar gl nl ne, ut am ne ar

N Srotyrosi No HHF By AT ptmoRh R 288 AR GRYORR hase e,

non- prot ei nOQenmﬁntaafrpfwlea@m meIhRiatib pefileG DN a{cb@&no@pmhﬁaaﬁ nitines,
carnitine, free carnitine, acylcamtine, hydrox acylcarnltlne

di car boxyl acyl c%*rrﬂlinwﬁ&dosqgsamﬂ % gwga&mrpé@sor agopBipgden th ffé‘ﬁft ose,
deoxyhexose creatinine, creatine, sper m di ne sper m ne, put resci ne,
dopam ne, serot ey, PHeafitREl @iddrsHe cidaritahi@es s alyrmeneeikaowa€ indhe

art to detect genotypes, single nucleotide polymorphisms, gene mutations, gene

15 copy numbers, DNA methylation states, DNA acetylation states, chromosome
dosages. Exemplar methods include, but are not limited to, polymerase chain
reaction (PCR) analysis, sequencing analysis, electrophoretic analysis, restriction
fragment length polymorphism (RFLP) analysis, Northern blot analysis,
quantitative PCR, reverse-transcriptase-PCR analysis (RT-PCR), allele-specific

20 oligonucleotide hybridization analysis, comparative genomic hybridization,
heteroduplex mobility assay (HMA), single strand conformational polymorphism
(SSCP), denaturing gradient gel electrophisis (DGGE), RNAase mismatch
analysis, mass spectrometry, tandem mass spectrometry, matrix assisted laser
desorption/ionization-time of flight (MALDI-TOF) mass spectrometry,

25 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

30  resonance (MALDI-FT-ICR) mass spectrometry, secondary ion mass spectrometry

(SIMS), surface plasmon resonance, Southern blot analysis, in situ hybridization,
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Hydr oxyoct adecadi enoi ¢ acid, |eukatrienes, thronboxanes, bile acids,
sterols, cholesterols, vitam ns and cofactors, drugs, and drug netabolites.
[0123] | rweane/mpdddi nents of the invention, profiles ofPCafusk@asssdsone or
nore markers of a disease or condition are conpared. This conparison can be
S5quantitative or qualitative. Quantitative neasurenents can be taken using
any of the assays described herein. For exanple, sequencing, direct
sequenci ng, random shot gun sequenci ng, Sanger di deoxy term nation
sequenci ng, whol e-genone sequenci ng, sequenci ng by hybridi zati on,

pyr osequenci ng, fleapickicariysial hybtidiopioo (BISHS, chgalogehie ot sitopigbridigtion dupl ex
sequenci ng, cyc uenci.n si ngl e~-. 10base extensi on sequenci ng,

S0l 0- phase ssqlianBrABT ERes R By A SRR Re R P e RORRY paral 1 e

si gnat ur e sequehgridiati@)khisbOpinECRyItisleqlimnon-depehyent probe siplifatiye

term nator, paired-end seqguencing, n -t.erm sequenci ng, €exo se
sequenci ng, squgﬂ%ghéuﬁvﬂFP©§%@€W?x§ﬁ%P§g@%ﬁ@ﬂ@@ﬁﬁ@ﬁ@%ﬁﬁ?“éﬁﬁﬁ#@inn|ecu|e
sequenci ng, ssequensichsy, hythslabigstisic PORAMSP) BRap epdERial Miggment _
reverse-term nator 15sequenci ng, nhanopore sequenci ng, 454 sequenci ng,

Sol exa Genome ARRIGHIEAt BdldgioaimrgiateddiGRobiEd: a%%%ir?fgs)acm psetptedabrlismci ng,

Mass spect r omet f¥aysNEdrintetdSONAL RetylaBSLEss£le sIRbRb LM hidp#shitant | Ne of
flight (MALDI-TOF) nass spectronetrg, el ectrospray ionization (ESI) nmass

spectronetry, seRRieelwHhalTEwEay HuF-oaebippison/IsBisiontapdnark gpoms 1 i ght
(SELDI - TOF) ma-s&aﬁrﬂﬁ%%&l’fﬁﬁ&téd’DN%qgﬁﬁﬂﬁ%%%ab@iﬁtoh ®eBp)f thbigtiar bl ) MaSS

spect ronet ry, at nos eri C@@I"GSSUI’ e phO Ol onl.z'at I ON Mass s_pect I’QTTE'[ ry
(APPI - MB) , Pour #sedy tor RRY asepmerinsty Bisasfenasrastiyiyy, CIFpnBpgraphie pipRationi st ed

| aser desor pti opl.honi:zati.en- J i Ci.: nce
(s 1o By “RELGRLERL MR Bl S ARELA SR OL O LERDIPT S )

pol ynmer ase chai mormeibylaed cytPOR) to2ber aingthyIshindjuaPER teelysise oRCRMbigdba t | me
PCR, quorescenﬁl%re ssay, colorimetric assay, cheniluninescent assay, or a
conbi nation thereof [0124] Quantitative conparisons can include statistica
anal yses such as t-test, ANOVA, Krustal-Wallis, WIcoxon, Mann-Witney, and
odds ratio. Quatl2$lat Avesedhértior bnbun "sepericmgl tdecdinfaftapadneess andrefdie | evel s

of markers ltget V\'ﬁ)eaiﬁy %cﬁlflihll,leelalo% in the art that allows the order of at least some consecutive

nucleotides in at least part of a nucleic acid to be identified, including without
limitation at least part of an extension product or a vector insert. Exemplar
sequencing techniques include direct sequencing, random shotgun sequencing,
Sanger dideoxy termination sequencing, whole-genome sequencing, sequencing by

20 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

25 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, and a combination therecof.
In some embodiments, sequencing comprises an detecting the sequencing product

30  using an instrument, for example but not limited to an ABI PRISM® 377 DNA
Sequencer, an ABI PRISM® 310, 3100, 3100-Avant, 3730, or 3730xI Genetic
Analyzer, an ABI PRISM® 3700 DNA Analyzer, or an Applied Biosystems
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30di fferences in the nunbers of markers present between profiles, and
conbi nati ons thereof Exanples of |levels of the markers can be, w thout
limtati oNp 20e82698Xxpr essi on | evel s, nucl eic acid | evel #CTASMGi0mIbeVel S,
lipid levels, and the like. Qualitative differences can include, but are
not limted to, activation and inactivation, protein degradation, nucleic
aci d degradation, and coval ent nodifications. 5 0125] [0107] In certain
enbodi ments of the invention, the profile is a nucleic acid profile, a
protein profile, a lipid profile, a carbohydrate profile, a netabolite
profile, or a cS@biDT&tSy@tamt(hiéfrempr"ﬁhai PBiogffsteng ), @dfenbme qeqajehcteaﬂfl) Sedtom or
quantltatlvely &n W t hout

()E qmg % A OrA nucleiq)%%idlgrog

limtation, § ?ﬁp% F Fre ﬁnfﬁ%ﬁﬁaT e MEST ) thlsm
proLi:e a gene?ﬂ?&ﬁhgmﬂmpﬁﬂﬁbmﬁhmaP@Rﬂﬁn@?ﬂ?lﬂﬂﬁhﬁﬁmﬁf&ﬁhﬁ&uﬁa DNA

met ation profile ation ofile chro one . dos
o o it Mo eyt acaufei B sty SAPRIRCOT 0P8R The

nucl ei ¢ aci ¢ pr ghishelyGamllEsigRtes fdqiaedingyMeey). et hods known in the art to
det ect genotypes, single nucl eoti de pol ynor phi sns, gene nutations, gene

15copy nunbers, | ation.state DNA acetyl ation. st at es, chronDsone
dosages. Exenpl {ﬁ H‘gh E?Pd‘é‘ent%ﬁfth%Pé{eIﬁ‘(?P’ il 1%/%6?@&0@18 a5 ARt %se chai n

reacti on (PCR) @@&ﬁ%ﬁh@mﬁﬁ@ﬂpﬁﬂﬁhﬂ@v&ﬂ@hﬂ&ﬂamn@k@@bm@mﬂﬂhﬁéﬁﬁI@ﬂﬁkySIS,
restriction fragnment |ength hIS gRFLEQg si.s, Northern bl ot
anal ysi s, quant FEAGDEITPERTOL! % lrvgté Iwra P o Hawawsi s (RT-PCR),

all el e-specific I%Qﬂ{drﬁgtﬁﬁﬁ%lta@@hh deigimiRdtiodisiat & MYridbAhyl sSate, 6PAPAr at i ve
genom ¢ hybrldlzatlon het er odupl ex nobility assay (HVA), single strand

conf or mat i ofal ﬁﬁﬂ?ﬁﬁ?@ﬁi@%?€§@€P¥“mﬂenaturlng gradi ent gel electrophisis
(DGEE), RNAase mismatch anal ysis, mass spectronetry, tandem nmass

spectrometry, nEIBOX APdt&ih BrbfillcARe be dEEAEISY MR/ nheBividZ Ridvaninthawe of flight
(MALDI - TOF) mass spectronetry, 25electrospray ionjzation (ESI) mass
spectrometry S B5I$CHAE DO fraesipy Lexpls, protein phosphorylation state, protein

ubiquitination state, protein myristoylation state, or protein conformational state.
In some embodiments, a protein profile can be determined by an

15 immunohistochemistry assay, an enzyme-linked immunosorbent assay (ELISA), in
situ hybridization, chromatography, liquid chromatography, size exclusion
chromatography, high performance liquid chromatography (HPLC), gas
chromatography, mass spectrometry, tandem mass spectrometry, matrix assisted
laser desorption/ionization-time of flight (MALDI-TOF) mass spectrometry,

20 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

25 resonance (MALDI-FT-ICR) mass spectrometry, secondary ion mass spectrometry
(SIMS), radioimmunoassays, microscopy, microfluidic chip-based assays, surface

plasmon resonance, sequencing, Western blotting assay, or a combination thereof.

[0131] In some embodiments of the invention, a lipid profile can be determined
by chromatography, liquid chromatography, size exclusion chromatography, high
30  performance liquid chromatography (HPLC), gas chromatography, mass

spectrometry, tandem mass spectrometry, matrix assisted laser
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deorption/ionization-tinme of flight (SELDI-TOF) mass spectronetry,

quadrupol e-tinme of flight (Q TOF) nass spectronetry, atnospheric pressure
phot oi oniwatoip@ss spectronetry (APPI-NMS), Fourier tr&03fUseonlivseds9
spectrometry (FTMS), matrix-assisted |aser desorption/ionization-Fourier
transformion cyclotron 30resonance (MALDI-FT-1CR) mass spectronetry,
secondary ion mass spectronetry (SIMS), surface plasnon resonance, Southern
bl ot analysis, in situ hybridization, fluorescence in situ hybridization
(FISH), chrompbgenic in situ hybridization (ClSH), inmunohistochem stry

(I'HC), m cr oar r dgsprptiompaizationvéme enbight MM IFTHOB)ahdse speckansgtot, ypi ng,

mul tiplex |igati,on-dependent e amplification.(MPA antitative

VUl £ bl ox POR of PGSR Hraul SRt SrEnten SRpLET o B8 copy

met hyl ati on spedédiptonRERzafiMcRIncas siayt (SHLBIITAH) mass spagroditry Fphdapoent by

Li gati on-nedi ated P H ssay, radioactive acetate |abeling.assays,
colorinetric Dl\%m88g§‘§f"a%'§b@§’§§%?eﬂ‘?%ﬁ&tﬁtlﬁoﬁpmﬁs‘&?ipE‘?tPIQP’iZ " conbi ned
W th m croarsr ayma§shbtuQRret ( ANPIMISAY ourfed Ghisfnl 9ads kodomstk Genmm)i C

scanni ng, Methyl ated DNA j mmunopreci piitation (MeDI P), nol ecul ar break |ight
10assay for DNAMAWSMsHECHBI(FOFRiiqafianizen-Feayrey frans forpnpp p¥lSaphi ¢

separ ation, net iybRhé QN AEHSFTIER) HAS PdchbmORy, SRoNRy RMFhaSipRetrometry
bi sul fite-driven conversion of non-nethylated cytosine to uracil,

net hyl - bi ndi ng PERSaAgdigigiymogssayy, wiskasiuihg shimbashie rwer. dpteatRglef As used

herein, the ter g sQaHeNkddfon bhHffthinBctndll #adosBRERorPR b FefRer 15t 0 any
techni que known in the art that allows the order of at |east sone

consecut i vel0nucmebpdsdiesaralyzang lipskeontepeip e bisflogcahtponds are foowh inéhdyst
product or a verL g e ] R e e T S e
sequenci ng, rand8hé)dhpitlgdih:93aduénisilergt 2ISAHRPEY Adild Baochemn e i Hatiaog et
sequenci ng, Whol e aRAPPE . SRAERGIINSei. SRIEFO RIsBNller et al. (2004) Prog.
Lipid Res. 43:499). One exemplary method of lipid analysis is to extract lipids
15 from a biological sample (e.g. using chloroform-methanol (2:1, vol/vol)
containing 0.005% butylated hydroxytoluene (BHT, as an antioxidant)), prepare
fatty acid methyl esters (e.g., using 14% BF3-methanol reagent), and quantify the
fatty acid methyl esters (e.g., by HPLC, TLC, by gas chromatography-mass
spectroscopy using commercially available gas chromatographs, mass
20 spectrometers, and/or combination gas chromatograph/mass spectrometers). Fatty

acid mass is determined by comparing areas of various analyzed fatty acids to that

of a fixed concentration of internal standard.

[0132] In some embodiments of the invention, a carbohydrate profile can be
determined by chromatography, liquid chromatography, size exclusion

25 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-

30  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
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20hybri di zati on, pyrosequencing, capillary el ectrophoresis, gel

el ectrophoresi s, duplex sequencing, cycle sequencing, single-base extension
sequenci g0 28d1e693phase sequenci ng, hi gh-throughput se®UEnSReIg/44968%si vel y
paral | el signature sequencing, emnulsion PCR sequencing by reversible dye
term nator, paired-end sequencing, near-term sequenci ng, exonucl ease
sequenci ng, sequencing by 25ligation, short-read sequencing,

si ngl e- nol ecul e sequenci ng, sequenci ng-by- synthesis, real-tine sequencing,
reverse-term nator sequenci ng, nanopore sequenci ng, 454 sequencing, Sol exa
Genone Anal yzer reseguendAlgD]-BOICROOnse gpoeremergy, sddSadsT 1o epgespectngnetiyas s

spectronetry, a conhi nation thereof.]n_.so nmbodi.nent s, .sequenci ng
conpr | es o’ dolBYS TER AL LaRah G i R PR ARR iR iobar runent | f or
exanpl e but not flhéredctied, detecaon BhelRifmEdcyncd /of alodbbedetetheest, an ABI

PRI SMr) 310, 3100, 3100-Avant, 3730, or 3730xl Genetic Analyzer, an ABI

PRI SMr) 3700 nal yzer [..an ied Bigsyst .. SOLI DTM Syst em ( al
from Appl i 60 Bi 0yek elmef e mBiaiiut Bt B el YRS s s b | o
Sci ence), ors a dasmispgcdthrameégiphy] liquiechrahatogafigdsinentclsiosequenci ng

conprises enul si.,on PCR. Inh&ﬁbt?in emod nts, conprises a high

i sequ
t hr oughput sequeHePHGePRBh grroTgpes w&ﬁ%ﬁ&mﬁﬁﬁﬂﬂgy?ﬁf%gféﬁ*to, 5massi vel y
paral | el si gnat chiremsegGupiic imag spdfaSHktry [tHRE] mdsh spedfiéhary, eabndisimat s of the
i nvention, a prftein profile can be a E%pégén exgression profile, a protein
activation prof [#e dePtond I HRIALEMS QT fiedt @A LPHTOE passBedrmelY:s, a protein
activation prof plb&rs@ty CRAMRGGIS@SOehRE HPebirdibetsy, ARASRBMLYIAlieN state, an
ubiquitination state, a myristoylation state, or a 10conformational state

of the prot@ n. dgemtsofionizaserstigient Higt (SE&DEAOH @egesetiossttyduadPoet hods

known in the arfimf of f@d6t AGIHOPY mASQHEIR, I £864pA&d YIS phRbBh AN _
phosphoryl ati on state, protein ubiquitination state, proPeln gyrlstoylatlon
state, or protelASSEBeIOMTHY (M) Bpwier fransé@memasibrsdiremettys(FTHSr ot ei n

profile can be %{r&[aﬁéi&ﬁ&’la?& 8RR AR 856D BMFIYio R Ef@Mronan
enzynme-|inked i mmunosor bent assay (ELISA), In
resonance (MALDI-FT-ICR) mass spectrometry, secondary ion mass spectrometry
15 (SIMS), radioimmunoassays, microfluidic chip-based assay, detection of

fluorescence, detection of chemiluminescence, or a combination thercof.

[0134] [0116] Asused herein, the “difference” between different profiles
detected by the methods of this invention can refer to different gene copy numbers,
different DNA, RNA, protein, lipid, or carbohydrate expression levels, different
20 DNA methylation states, different DNA acetylation states, and different protein
modification states. The difference can be a difference greater than 1 fold. In
some embodiments, the difference is a 1.05-fold, 1.1-fold, 1.2-fold, 1.3-fold, 1.4-
fold, 1.5-fold, 2-fold, 2.5-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold,
or 10-fold difference. In some embodiments, the difference is any fold difference

25 between 1-10, 2-10, 5-10, 10-20, or 10-100 folds.

[0135] A general principle of assays to detect markers involves preparing a
sample or reaction mixture that may contain the marker (e.g., one or more of DNA,
RNA, protein, polypeptide, carbohydrate, lipid, metabolite, and the like) and a
probe under appropriate conditions and for a time sufficient to allow the marker

30 and probe to interact and bind, thus forming a complex that can be removed and/or
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situ hybridization, chromatography, |iquid chromatography, size exclusion
chr omat ogr aphy, high performance |iquid chromatography (HPLC), gas

chr omat ogveph12/01a@3s spectronetry, tandem mass spect r omePCTAUS20MA0#4989
assisted | aser desorption/ionization-time of flight (MALD -TOF) nass
spectrometry, 20el ectrospray ionization (ESI) mass spectronetry,
surface-enhanced | aser deorption/ionization-tine of flight (SELDI -TOF) mass
spectronetry, quadrupole-tinme of flight (Q TOF) mass spectronetry,

at nospheri c pressure photoionization nmass spectronetry (APPI-MsS), Fourier
transform mass dpecddriotetreactifdF-mbB)re. Watse hssamsan bt evhdhasein a variety of
desorption/ionization-Fourier transformion cyclotron 25 resonance

(MALDI - FT-1 CR) EEs spectronmetry, secondary ion mass spectronetry (SIM),
radi oi nunoassays, m croscopy, mcrofluidic chip-based assays, surface

pl asnon r esonanffd}6]s efueranpig ont\ésthed b windidt burl) aasssay wouold iavobenbi nat i on
thereof [0131] |n,sene,enbodi ments of, L8 LANELLO0 o8 LiRLA, pLOFi I e can be
determ ned by c%ronag%graphy, ﬁ%qui& chi’dh8 ogré@ﬂy, Si Zze exclusi on

chr omat ogr aphy, substghe, 30 é¢téwingeange markgupdbe tunyptaden giichpley of HielsQlid gas

chr omat ogr aphy, nass ectrgnetry, tandem S spectronmetry, matrix

assi sted | aser PRSSER SR TS FAEHpT o OBF HEOGRTET PEHCD & IS AP lirass

S pefct r onet [1 Y, egelieltarsalsp%t,asyhiblorsita/aé 4504 e ESlpYestms an@f&etfﬁglhéemﬁeﬁc{nyof marker, )

sur f ace- enhance aser. deorption/ionization-tinme Q i ght (SELDI - TOF) nass
spectronetry, qtfAdCEPeIoEdqniR? GyTigriof @Of@ PhEseFERROT R %n%*&gewmﬁw}w

at mospheri ¢ pr egsbkesiRBSHOk PoNsHAL irORMhiSITAS Hrobb 64t BeaBhdryd toARRlG MRye Fouri er
transform nmass spectronmetry (FTMS), matrix-assisted | aser

desor pt i on/i%ni 23 BAPEJIHT & pubischrrerbs eHe Veshio E5Ast tap JRacBEh sefRRonent
(MALDI - FT-1CR) pmgsagiectrometry, secondary ion nass spectrometry (SIM5),
radi oi nmunoassays, m crofluidic chip-based assay, detection of

fl uorescence, detection of chem | unm nescence, or a conbination thereof
Furt her 10met hotfd3flor Therzarg sapy establihed arsthodn for gpeharing BPFompONLkHBRe ar e

known in the ar&ﬂh%@ﬁw.@h&emuhﬁﬁgwﬁkm@hnnh&%%%hkﬁkﬁ%ﬁ%ﬁhmﬁkﬁﬁbW§mhACta-
1128:267; Weylandt et al. (1996) Lipids 31:977; J. Schiller et al. (1999)

Anal . Bi ochem 2&7nagbiliggshifrosgh enjugpaoaipiqtingad strgptavidimcigh bitipylateba
98: 4050; Scfi || gkaelonfHonerk2AHAY pPeElegd fibini HinBeE s By I suc iy enpl ary
met hod of |ipid aralysis is to extract |ipids

using techniques known in the art (e.g., biotinylation kit, Pierce Chemicals,

Rockford, IL), and immobilized in the wells of streptavidin-coated 96 well plates

(Pierce Chemical). In certain embodiments, the surfaces with immobilized assay

components can be prepared in advance and stored.

20 [0138] Other suitable carriers or solid phase supports for such assays include any
material capable of binding the class of molecule to which the marker or probe
belongs. Well known supports or carriers include, but are not limited to, glass,
polystyrene, nylon, polypropylene, nylon, polyethylene, dextran, amylases, natural

and modified celluloses, polyacrylamides, gabbros, and magnetite.

25 [0139] In order to conduct assays with the above mentioned approaches, the non-
immobilized component is added to the solid phase upon which the second
component is anchored. After the reaction is complete, uncomplexed components
may be removed (e.g., by washing) under conditions such that any complexes

formed will remain immobilized upon the solid phase. The detection of
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15from a bi ol ogi cal sanple (e.g. using chloroformnmethanol (2:1, vol/vol)
contai ni ng 0.005% butyl ated hydroxytol uene (BHT, as an anti oxidant)),
prepar e fwotg12z20e@3nmet hyl esters (e.g., using 14% BF3- meChArsed110emgeENt ),
and quantify the fatty acid nethyl esters (e.g., by HPLC, TLC, by gas
chr omat ogr aphy- mass spectroscopy using comercially avail abl e gas

chromat ographs, nmass 20 spectroneters, and/or conbination gas

chr omat ogr aph/ nass spectroneters). Fatty acid nmass i s determ ned by
conparing areas of various analyzed fatty acids to that of a fixed
concentrati on ofmatkat//@obatongliaadarctiored @1tB2jolidiphsoren kedpodnpieshédsinaf t he

i nvention, a carbohydrat rofile can be determ ned by chromat ography,
| i quid chronmat o&lfngtb%iﬁmgti%%@ Oéé}g]legg?%lﬁ' 25chr omat ogr aphy, hi gh perfornmance

| i qui d chromat ography (HPLC), gas chromatography, nmass spectronetry, tandem
mass spect r onet (O 40malnreetain ssingl @y cinbabmende slorobheowheromiszbd wnanchorate  of

flight (MALDI- T'cgsg%y cnga‘mspsonS eC%;[l o élcl;,cY for, ﬁller%%t oSS .d%%ctiio%tnaina?‘éaitdglﬂ ogﬁgl ) MassS
spectronetry, stufface-‘enhance aser deorption/ionrzatton-time of flight
( SELDI - TOF) smassssapetthier diretly yr indirewdlyywoh detecdMid Ineelodisdukdedhérein@nd OF) mass

(APPI D), Four P e RS BT RB Ty (FTVG) - matri x. assi 1 ed
| aser desorption/ionization-Fourier transformion cyclotron resonance
( MALDI - FT- 1 CR) [fagE] slp eclsogordtrly to @mmmcymhﬁm/mabsco&mtfbmmibny (SI M),
R R T T T T
[0133] In sonme ambodiglent silingtthetetmipi ol iore@enteeadigy irhisfop(weé,ifbe can be
sdet et nd B CULomt parsph, L L S OTRLRgIp o Sl 2 Sl
chromat ogr aphy, fifBSBn&PRGLEQEBIEN cted QiRH @R, PSS-S RA M WAEREYent TEItIE X
assisted 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
15  utilize the natural fluorescent energy of tryptophan residues. Labels are chosen
that emit different wavelengths of light, such that the 'acceptor’ molecule label may
be differentiated from that of the 'donor'. Since the efficiency of energy transfer
between the labels is related to the distance separating the molecules, spatial
relationships between the molecules can be assessed. In a situation in which
20  binding occurs between the molecules, the fluorescent emission of the ‘acceptor’
molecule label in the assay should be maximal. An FET binding event can be

conveniently measured through standard fluorometric detection means well known

in the art (e.g., using a fluorimeter).

[0142] In another embodiment, determination of the ability of a probe to
25 recognize a marker can be accomplished without labeling either assay component
(probe or marker) by utilizing a technology such as real-time Biomolecular
Interaction Analysis (BIA) (see, e.g., Sjolander, S. and Urbaniczky, C, 1991, Anal.
Chem. 63:2338 2345 and Szabo et al, 1995, Curr. Opin. Struct. Biol. 5:699
705). As used herein, "BIA" or "surface plasmon resonance” is a technology for
30 studying biospecific interactions in real time, without labeling any of the

interactants (e.g., BIAcore). Changes in the mass at the binding surface (indicative
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| aser desorption/ionization-time of flight (MALDI -TOF) nass spectronetry,

el ectrospray ionization (ESI) mass spectronetry, surface-enhanced | aser
10deor pt iwo20i1zési on-time of flight (SELD -TOF) nass $peaiSeatios49g9
guadrupol e- tine of flight (Q TOF) mass spectronetry, atnospheric pressure
phot oi oni zati on mass spectronmetry (APPI-MS), Fourier transform nmass
spectronetry (FTMS5), matri x-assisted | aser desorption/ionization-Fourier
transformion cyclotron resonance (MALDI-FT-1CR) mass spectronetry,
secondary ion nmass spectronetry 15(SI MS), radi oi nunoassays, mcrofluidic
chi p- based assayf aldediegticon rahlt i1 aleratistesfale reftsttiec indenofdfght near the

chem | um nescence 0134 d herein,
Che ™ di 11 or enceniss TR RPERBHEoL YR FEHhEba sk ety SPreT PRGHE Or ¢ hi s
i nvention can refi@ectibde difal @hﬁhbarglﬁ:l’lﬁe(tﬁsmﬁ indicavien sf redli-tiriefeesiionONA, RNA,
protein, I|p|d r C rb1 ¥ag pressmn | evel s, different 20DNA

met hyl ation st aP@¥eendy! acetyl ation states, and different protein
modi fi cation states. The difference can be a difference greater than 1
fold. In sorfe efadli nehdraativelgeindndthareatbodiniest, anajn@ES dia)gmbstic]anﬂi fol d,
1.2-fold, 1.3-fo ol.d, 3-fold, 4-fold,
5-fold, 6-fold, Pf?g?%flﬁass%ysf%%eCoé‘g‘f‘%‘fd]d‘”“}b?‘ar%ér ﬂ‘“Slp&)b&af foé‘ﬂtssﬂc":‘é‘ liapi” sone

enbodi ment s, th phadé. f @GBS iaS, taayorﬁlﬂb;éddmafrﬁeeaw@ebaﬁb@épm&ﬂ fﬂorrilo 2-10,
5-10, 10-20, or 10- 1& %Jol ds. [0135] A general nmghe of .a s to
detect markers PROBIPIFES smpgaenthly %lwéﬁgv@b%rofﬁ n&ﬁuﬁmc t may

contain the nark@mol Bmled to QFerfitialBdn@ifafatioNAshrdiMbs oriphOl &dciopiRedsikpapt i de,
carbohydrate, lipid, netabolite, and the I|ike) (f pr obe under

appr opri at e-0conHRATISRECHH# G0N alfﬁereﬁ%al§a¢t¥lfugﬁfém m@l&keréwrpwomée%mwér 30and

probe to interagtBRdichindfh unkbisici@raiad dodp GRAR i Sudhhakri&an cQﬁnfu@ﬂDVEd
and/or detected in the reaction m xture. %’ hese assays can be conducted in

a variety of wa$tens. (g6l ddprenssethprrationrguiiptihelorpleseardonsieih an assay
woul d i nvol ve aggRpnf Bk taﬁ‘c?dé?i@l%se('seeof‘org&&fﬂﬁe PR afld Wﬁtbﬂ&@?@sﬁelﬁéppo”

also referred to as a b5substrate, and detect’ing target er/ probe
conpl exes anchoBw&ghan $chel&@$4)d8tandard chromatographic techniques may also be

15  utilized to separate complexed molecules from uncomplexed ones. For example,
gel filtration chromatography separates molecules based on size, and through the
utilization of an appropriate gel filtration resin in a column format, for example,
the relatively larger complex may be separated from the relatively smaller
uncomplexed components. Similarly, the relatively different charge properties of

20  the marker/probe complex as compared to the uncomplexed components may be
exploited to differentiate the complex from uncomplexed components, for example
through the utilization of ion-exchange chromatography resins. Such resins and
chromatographic techniques are well known to one skilled in the art (see, e.g.,
Heegaard (1998) J. Mol. Recognit. 11 :141; Hage and Tweed (1997) J.

25 Chromatogr. B. Biomed. Sci. Appl. 12:499). Gel electrophoresis may also be
employed to separate complexed assay components from unbound components
(see, e.g., Ausubel et al, ed., Current Protocols in Molecular Biology, John Wiley
& Sons, New York, 1987 1999). In this technique, protein or nucleic acid
complexes are separated based on size or charge, for example. In order to maintain

30  the binding interaction during the electrophoretic process, non-denaturing gel

matrix materials and conditions in the absence of reducing agent are typically

48



phase at the end of the reaction. In one enbodi mrent of such a nethod, a
sanple froma subject, which is to be assayed for presence and/ or
concent r avpan12gfi2évar ker, can be anchored onto a carri er POT/GsedliLg4496aS e
support. In another enbodinent, the reverse situation is possible, in which
t he probe can be anchored to a solid phase 10and a sanple from a subject
can be allowed to react as an unanchored conponent of the assay. [0137]
There are nmany established nmethods for anchoring assay conponents to a
solid phase. These include, without limtation, marker or probe nol ecul es
whi ch ar e i nmobpietered Appropnjme mdjtiugmlbithﬁpauicubir afshaynamndmpbreapttbareati n. Such

bi oti nyl at ed 15a nts repared from

bi ot i n- NHS(N—hyg’EQ%Wé ﬂ?%@%ﬂﬁg 88 gchniques known in the art (e.g

bi otinylation kit, Plerce Chenlcals Rockford, IL), and imobilized in the
wel | s of streptﬁunﬂianBQMEdWﬁﬁﬂmwbmb@ﬁmmﬁstmﬂbeﬂoémEh@nkmaﬂ%n&hgunertain
enbodi ments, th surﬁ§g§aig%% mg?ngwrbz%%nasgﬁx_ amponent s can be prepared

i n advance and store Fe Tarrt &f's Bm%Solitd phase
supports fors subhk@&shymphnshgdeﬂmﬂyhnﬁhﬁnM&hmcammbwmmehumumdmmglthe cl ass

of nolecule to whjich the r o] pro e belon known =X orts or
T er et Bl D g dsi R oPRETA kol 90 menaSdny sX{A Lol g

pol ypropyl ene, thyl dvds nmbly@tagadhsem,lsmmhbammn@%@ﬁhzdaabmal and modi fi ed
cel l ul oses, pol ylanldes ros d magnetite. 25[0139] In order to
conduct assays éh‘rf It neo ANy ggﬁﬁ %ﬁpﬁrgoéc’:‘ml ettaﬁéji ng‘ﬁrr‘!nltrrrmbi li zed
conponent is adﬂ@ﬂmb@1ﬂN@kﬁﬂhﬂ@mR@ﬁS@hMM@EywbsﬁﬁiN&ﬁYS&Q@@dlﬂﬂnponent is
anchored. After the reaction is conpl ete, unconpl exed conponents may be

removed (e.'§., Bydifieratyngnee anehgrs e%%élﬁ %I}déq@a@n}ehcapﬁ%ﬁdﬂéhypr@eﬁﬁd&@@g f or med

will remain im@ml{l @@eum&ﬁﬁa%&@bf&ﬂpﬁ%@m The a@%?%h@[& ik sivgrcker / probe
conpl exes anchored to the solid phase can be acconplished i n a nunmber of

met hods out | i ne#fehBN4;ifplatjop pa@pss|of Chemezyingki e8APY ar Jatayibod?: fERLS) t he

probe, when it is the unanchored assay conponent, can be | abeled for the

pur pose of det e?m 9N RAdel 8RAUE e kOEn PIESEYtioR bE D851 TRhERGEk{aYys Bat
indirectly, with detectable | abels discussed herein and which are

wel | - known to oieludgibut g netdingited teySputhpny py Nprthern pralyses gokygseppehain o
directly dejsect . OBIKQLAPIOBER IS}QB@OAr%s forceRdih %ﬁ(ﬁlé&%&&ﬁléﬁt@% mani pul ation

or |abeling of either conponent (mar ker or<£ , " for exanple by utilizing
t he techni que oﬁlagnqam@stbedm@t@rd@wgtyomqf@r@ﬁ rlevelgeléfolvrewonmémihpl e, US.

Patent Nos. 5, 68,48 %0k win 398t rhdIdApRBOAE APRBrALP «J BE

mRNA encoded by the gene being detected. The nucleic acid probe can be, for
example, a full-length cDNA, or a portion thereof, such as an oligonucleotide of at
20 least 7, 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to
specifically hybridize under stringent conditions to an mRNA or genomic DNA
encoding a marker of the present invention. Other suitable probes for use in the
diagnostic assays of the invention are described herein. Hybridization of an

mRNA with the probe indicates that the marker in question is being expressed.

25 [0146] In one format, the mRNA is immobilized on a solid surface and contacted
with a probe, for example by running the isolated mRNA on an agarose gel and
transferring the mRNA from the gel to a membrane, such as nitrocellulose. In an
alternative format, the probe(s) are immobilized on a solid surface and the mRNA
is contacted with the probe(s), for example, in a gene chip array. A skilled artisan

30 can readily adapt known mRNA detection methods for use in detecting the level of

mRNA encoded by the markers of the present invention.

49



first, '"donor' nolecule is selected such that, upon excitation with
incident Iight of appropriate wavel ength, its emtted fl uorescent energy
will be aweantrad2dsy a fl uorescent |abel on a second 'ac@®€ptuseo1tivpddecul e,
which in turn is able to fluoresce due to the absorbed energy. Alternately,
the 'donor' protein nolecule may sinply 15utilize the natural fluorescent
energy of tryptophan residues. Labels are chosen that emt different

wavel engt hs of |ight, such that the 'acceptor' nolecule |abel may be
differentiated fromthat of the 'donor'. Since the efficiency of energy
transfer bet wee[()m’h]e Ambledrsative methbdfedceteonining tich ls‘teanﬁmRNe\pamamongng he

nol ecul es, spat I at.i.onshi ps bet. we ﬁzissessed I n

lons {; ween thelﬁriml ECWS
a situation in v%lg ‘f(ﬂgll}‘?d) ??8 ORETP L PESHERY TR @E%FSS
fl uorescent em ssd enplificatibie c/gcad¢ ROTRCR (tﬁ@é@@ﬂhmthl&hﬁbdiﬁmnm@efoaﬁ$1ay shoul d

be maxi mal . T e ca y measu rough

standard fl uoroﬁg"t a&eng]gi)gc %lgggbﬁﬂ’écﬂ@ggéefq%m%%h The e Z {28&85\5 usi ng a
fluorineter). [ 0kd2])4:5m)anatd@kinatdeach (Budny, HBU EProt. Q4. ONcaaf S&1h€USiSbi lity of
a probe to 25r eco nize a marker can be acco%l shed wi t hout | abeli ng ei t her

assay conponent S¢ptopslispstaadicsquenesreplicetion (gt gtabniigP -dase: Nith a

real -time Bi OTTDJA&E‘dJ'Sé[ UslA%mgi%citfhnm%w@l §m§1$fhcé%mr(s§@@m (Rw@h et a3 ol ander S.
and Urbani czky, C, 199 and Szabo et al, 1995,

Cum Opin. Str uc£198@|1’c51>c MatlgragoBgi. Uk &%lela%@r &ew Repliane (Iogardigtislf ace

pl asmon resonanggggy SiodcLRedeebagy)f 1%[11 %Q%El@%ﬁh@e%oﬁ'(@%b%{eiﬂ 1%' “t eractions
inreal tine, wthout |abeling any of e interactants % Bl Acore).

Changes in he ARESOZN of ¥ dthon diqigjc ewd ﬁlanleﬁthlmm@tétad \f@llo“@fi A thsi ndi ng event)
result in alter aétéc%ﬁ of)tfhe %Ilﬂghﬁe%lftﬁﬁ &J{le\é(ﬁmh g:%l)l(m es Iv&’eﬁ Q%%v%??;th&g%f ﬁf ace

(the optical phenonenon o rface asrm r'es nance resulting in a
det ect abl e si gnalthewrt. cﬁleeadﬁtmomgé@na%arampﬁmdi}(:@tfubfwdfe dewationtdfme reacti ons

bet ween bi ol 00 ki BL LI ESes PLRARHRectlcl SEARRENS! Yery 103 ANHRETASRPAI TEN,

anal ogous di agnosti
herein, amplification primers are defined as being a pair of nucleic acid molecules

15  that can anneal to 5' or 3' regions of a gene (plus and minus strands, respectively,
or vice-versa) and contain a short region in between. In general, amplification
primers are from about 10 to 30 nucleotides in length and flank a region from
about 50 to 200 nucleotides in length. Under appropriate conditions and with
appropriate reagents, such primers permit the amplification of a nucleic acid

20  molecule comprising the nucleotide sequence flanked by the primers.

[0148] For in situ methods, mRNA does not need to be isolated from the sample
(e.g., a bodily fluid (e.g., blood cells)) prior to detection. In such methods, a cell or
tissue sample is prepared/processed using known histological methods. The
sample is then immobilized on a support, typically a glass slide, and then contacted

25 with a probe that can hybridize to mRNA that encodes the marker.

[0149] As an alternative to making determinations based on the absolute
expression level of the marker, determinations may be based on the normalized
expression level of the marker. Expression levels are normalized by correcting the
absolute expression level of a marker by comparing its expression to the

30 expression of a gene that is not a marker, e.g., a housekeeping gene that is

constitutively expressed. Suitable genes for normalization include housekeeping
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prognosti c assays can be conducted with marker and probe as solutes in a

| i qui d phase. In such an assay, the conpl exed marker and probe are

separ at edwProrvuee@dnpl exed conponents by any of a nunbePCofUSstiafgnd
techni ques, including but not limted to: differential centrifugation,

chr omat ogr aphy, el ectrophoresis and 10i mmunoprecipitation. In differential
centrifugation, marker/probe conplexes may be separated from unconpl exed
assay conponents through a series of centrifugal steps, due to the
different sedinentation equilibria of conplexes based on their different
si zes and densi génessucheethe hatin gexampb@theRlveal$ sacuifidgantorThishi@@alizitiends

Bi ochem Sci . 1%‘284%. Standarg chronatogr%Ehic %e%hniqu§§ n%% al so be
15utilized to sEPAPAPECTBRIT LR rEPERiinde’ S PRAURLSHPPE PRE TRECEor
exanmpl e, gel fi tota@ticranaGpic Goat dgthapdoyrcs.apaltatempdioh phdgbegiclhiwddeldon si ze,
and through the_utilization of an appropriate gel filtration resinin a
col um format, PofPa8 iy tot*}féonf@lag‘{%wgli’lﬁocf%?ﬂl gy ths “@é(uafray be separat ed
fromthe relatively snmaller unconpl exed conponents. Simlarly, the
relatively diffpeot ahlaegab@tiapenf ihisinaftid@tapeoteid ok pslippate conpl ex as

conpared to the unconpl exed ¢ onent s y be explpoited to differentiate
the_corpl ex f;omrt?ﬁ%%ﬁgﬁé%w;ﬁfﬁﬁ@ﬁtsm%s al%_ﬁlaﬁ%ﬁ%g?tzf%a%%t e d
utillzatl on ol daé&tiexepaige Bl PO Yn 41260 € Of Bifdkh tledn

chr omat ogr aphi c te;h%ique gre el kno to H@gﬁﬁilledlinf?ﬁe art (see,
e.g., Heegaard PABYB}IS Sy an ﬁﬁ@@@h‘ﬁﬁh%@%ﬁ? lapglg st PPt °(19997) 4.
25Chr onat ogr . BrlaiiMegith ro6drd tAPRobe drdnf8RY; is @Rénded RCMEQRNLY @sdce My al so

be enpl oyed to separate conpl exed assay conponents. from unbound conponents
(see, e.qg.,%auslibeingef thgprobsgr antibgdy Bneoupling 6 oPlysicallvintkarel p 4etegrle ogy,

John Wley & Sogmstahevo ¥RMkobe bP8ibb@R A well B fnllir&t laBEHRI AUR préeQt €1 N or
nucl ei ¢ acid conpl exes are separated based on size or charge, for exanple.

In order to mai Mtk BOCKBIVEY Héth aaothertreasartthas i digeibhigbalete fxemples ebhoreti ¢
process, non-de [Falet [er I fofd i he absence
of reducing age{r?lliEl Hgtﬁclladgtgl il%ﬁlégﬁﬁde%r&é@f% éﬂai\yp%?fg%?}?‘%?l égI dcfgﬁgﬁs%@g%s to the
particul ar assalpbdedisesordetrratibglytand cebiabelinglof b ®Ndepilobk wahhiotio seshdhatki | | ed

in the art '15[ 0 g'g%ln lgende?e%{eh%\;i{ﬂ fﬁfé?egpelnﬁg; )ﬁb&@&%‘p%ﬁﬂé ’Aﬁtﬂgdileseé/a%lbe()f TRNA

correspondi ng
polyclonal or monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or

F(ab')2) can be used. In one format, antibodies, or antibody fragments, can be used
in methods such as Western blots or immunofluorescence techniques to detect the
expressed proteins. In such uses, it is generally preferable to immobilize either the
20  antibody or proteins on a solid support. Suitable solid phase supports or carriers
include any support capable of binding an antigen or an antibody. Well known
supports or carriers include glass, polystyrene, polypropylene, polyethylene,
dextran, nylon, amylases, natural and modified celluloses, polyacrylamides,

gabbros, magnetite and the like.

25 [0151] A variety of formats can be employed to determine whether a sample
contains a protein that binds to a given antibody. Examples of such formats
include, but are not limited to, competitive and non-competitive immunoassay,
enzyme immunoassay (EIA), radioimmunoassay (RIA), antigen capture assays,
two-antibody sandwich assays, Western blot analysis, enzyme linked

30 immunoabsorbant assay (ELISA), a planar array, a colorimetric assay, a

chemiluminescent assay, a fluorescent assay, and the like. Immunoassays,
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the marker can be determned either by in situ and/or by in vitro formats
in a 5biological sanple using nmethods known in the art. Many expression

det ect i orwgedtadge9dse i sol ated RNA. For in vitro net hodPCTASQOIRNANISS Ol at i on
techni que that does not sel ect against the isolation of MRNA can be
utilized for the purification of RNA fromblood cells (see, e.g., Ausubel

et al, ed., Current Protocols in Mlecular Biology, John Wley & Sons, New
York 1987 1999). 10 Additionally, large nunbers of cells and/or sanples
can readily be processed using techniques well known to those of skill in
the art, such asgchuflng red@npin@nosshgyssndhglenmst bkeRiminsmbsayd, ore usefokiess of

ased 11 hybri ar Daerdiodsel Bt Bl Skt et i Balb i ot

limted to, SoupheimamibodNoddtdeesnmathadsyoese ipddtyrminiasehahaicellslbgeact i on

anal yses and prob [ . In certain exenplary enmbodi nents, a .di agnostic
method for the B EsispichanopEial EEPRboT St mSb IR hYREOR <ol at ed
MRNA with a nucleic acid nolecule (probe) that can hybridize to the nRNA
encoded by tshe a6z benadilthdtiete ed will kReowmahebtberaaitablgaatxes foabinbag f or
exanple, a full-length cDNA, or .a portion thereof, ch as. an

ol i gonucl eot i de"“lﬁm&f Orzaﬁfl%eéls?ndﬂlﬁf’%,a b5 40 adgpt su ]E)ﬂl,pp?‘i??%‘?e BRIt i des i n
| engt h and suffingbidvh. For &pepicf pro@inl ioltybfrbdicel® (WadesdibtMiimgantudhendi tions
to an nRNA or genom ¢ DNA encodi ng_ a rker of the present. invention. O her
sui tabl e probesPgt olsbean e fed e w@ﬁag/?%neg%%@ a&?%trwﬁlg&eﬁ%aw%%mlgﬁd are

descri bed her ei pato EyIid fhazcAlupfitt @bh amifbMued Thk BebpRFt@BethcMBd #ahes t hat
the marker in question is belngwségressed. 25[0146] In one formt, the nmMRNA
&

i s i mobi | i%ed Withauitagleibyffery fel hirermatadthede diteqipbly Bbdetkantibedy: exanpl e
by running the Tﬁ@&ﬁﬁ%ﬂ%@ﬁﬂ@oﬁQm@mm999®$ﬁ@iQﬁhﬂﬁ@ﬂﬂ%ﬁﬁ@&ﬁﬁ&&kﬂg the mRNA
fromthe gel to a nmenbrane, such as nitrocellul ose. In an alternative
format, the profsapsy uzhoand sribpdy. | egmenntpf bepiddabel e the solgh@PPHECHRNA i s
contacted with H@Eb?&&&%ﬁ%&woﬁg%ﬁ&ﬁ?HBg , in a gene chip array. A skilled
artisan 30can readily adapt known nRNA detection nethods for use in

detecting the | evel of nRNA encoded by the markers of the present
i nvention. [0153] In certain exemplary embodiments, assays are provided for diagnosis,

15 prognosis, assessing the risk of developing a disease, assessing the efficacy of a
treatment, monitoring the progression or regression of a disease, and identifying a
compound capable of ameliorating or treating a disease. An exemplary method for
these methods involves obtaining a bodily fluid sample from a test subject and
contacting the bodily fluid sample with a compound or an agent capable of

20 detecting one or more of the markers of the disease or condition, e.g., marker
nucleic acid (e.g., mRNA, genomic DNA), marker peptide (e.g., polypeptide or
protein), marker lipid (e.g., cholesterol), or marker metabolite (e.g., creatinine)
such that the presence of the marker is detected in the biological sample. In one
embodiment, an agent for detecting marker mRNA or genomic DNA is a labeled

25 nucleic acid probe capable of hybridizing to marker mRNA or genomic DNA. The
nucleic acid probe can be, for example, a full-length marker nucleic acid or a
portion thereof. Other suitable probes for use in the diagnostic assays of the

invention are described herein.

[0154] As used herein, a compound capable of ameliorating or treating a disease

30 or condition can include, without limitations, any substance that can improve
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[0147] An alternative nethod for determ ning the | evel of nMRNA
corresponding to a nmarker of the present invention in a sanple involves the
process ovorotdepe@3acid anplification, e.g., by RT-PCR fChaSexpasiment al
enbodi nent set forth in U S. Patent Nos. 4,683,195 and 4, 683, 202), COLD PCR
(Li et al. (2008) Nat. 5Med. 14:579), ligase chain reaction (Barany, 1991,
Proc. Natl. Acad. Sci. USA, 88:189), self sustained sequence replication
(GQuatelli et al., 1990, Proc. Natl. Acad. Sci. USA 87:1874),

transcriptional anplification system (Kwoh et al. (1989) Proc. Natl. Acad.
Sci. USA 86: 1173)1npt@s qur@gnﬁﬁ'mlpir@an\;t@wgrésziandf thetlisedse of &d@8®ipn Birahdiechnol ogy

6: 1197), [ 11 05, 854, 033
other hucl of ¢ aBE AT B BereH SRERGTT BT Shs By FRee BREE,  on of the

anplified nol ecul es using techni ques mell known to those of skill in the
art. These det efftlvHin ﬁmhnﬂhsisafélemmnaiahylsmbeﬁa@ﬂtddﬁtect baetdet ecti on of

nucl ei c acid nol S.Are pr [ ow nunbers
As used herein, l?era%{llon? in ar{lzllrg?{ gprrlei }T}greﬁyg?tgrngmflg a cfug]gct w1th tﬁe Xltered A gene

nucl eic aci & rmisencndakefm dbthaing @aliscanpadbr diorder agbcidied Wag Icﬁl’ctSr amﬂ/oa algene

Fogion in bet weBRrR GEHerr oanr ales G Fr e PRCrihdntel 10710

30 nucl eoti des byimisep@iafiofich hhREHpréteinh@EHAY of hERiAROU txpesibe, sdélDas
nucl eotides in | ength. Under B{ﬁ%ogrl ate andl tions and. w tgl %pr opriate

reagents, such fFFFer®cH@RANDO niBF efhods ngldogeteeting dn & F

200l ecul e CONMPpdiy T d AfpRUEIE Bk isbifedt aRMSBE AT drablenek & deh&icpr i ners.
[0148] For in situ methods, nmRNA does not need to be isolated fromthe

sanple (e.d% a2 ffé%iowh%rmﬁ?rw By g altegptigp affecding dhejintperity pf ¢ gengepedingsdn. 1 n

such methods, amGfbkt pdfidd ARRHE nRRBP bénel %opé;@H%[eeQ{cH B6GE 8RGattbnl Bh denown
hi st ol ogi cal nethods. The sanple is then imo flze on a support,

typically a gl ad¥ecsqd byescogiatingibhexdveica ef @ deasBuie ofi 142 gelefiva af g ocan
hybridize to ”Rl}l'“‘retrfﬁ@fe%t‘?d%g AdESonk B?m@?eﬁﬁaﬁl&er g[39e1s4ﬂ]an%§d1ﬁ5h & Jn@ oPableve to

maki ng determ nati ons based on the absol uté expression |evel of the marker,
det er mi natn ons nweméesmgeﬁoronpre hmerkqogenad;id2 e cubeitiprieseficon of mol of the

mar ker . [5€S S{u%“%o &% f%ﬂ@&qg&g (E}%ﬁn%gécﬁ%sgti%{ p LRSSl Qeal;rlﬁ\fggﬁa?ﬁtgdf‘dﬁee

expr essi on eve S expressio

30expr essi on of oamgemeritch génck; §) potlt@atroark te level ¢f.a, masdngasdiks epnswgpigene t hat

IS of one or more marker genes; 6) aberrant modification of one or more marker
genes, such as of the methylation pattern of the genomic DNA; 7) the presence of a
non-wild type splicing pattern of a messenger RNA transcript of one or more

20 marker genes; 8) a non-wild type level of a one or more marker proteins; 9) allelic
loss of one or more marker genes; and 10) inappropriate post-translational
modification of one or more marker proteins. As described herein, there are a
large number of assays known in the art which can be used for detecting alterations

in one or more marker genes.

25 [0156] In certain embodiments, detection of the alteration involves the use of a
probe/primer in a polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos.
4,683,195, 4,683,202 and 5,854,033), such as real-time PCR, COLD-PCR (Li et al.
(2008) Nat. Med. 14:579), anchor PCR, recursive PCR or RACE PCR, or,
alternatively, in a ligation chain reaction (LCR) (see, e.g., Landegran et al. (1988)

30 Science 241:1077; Prodromou and Pearl (1992) Protein Eng. 5:827; and Nakazawa
et al. (1994) Proc. Natl. Acad. Sci. USA 91:360), the latter of which can be
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constitutively expressed. Suitable genes for normalization include
housekeepi ng genes such as the actin gene, or epithelial cell- specific
genes. Thwe2atvareddszati on all ows the conpari son of the @XpASssiLomMbevel in
a patient sanple fromone source to a patient sanple from another source,
e.g., to conpare a phagocytic blood cell froman individual to a

non- phagocytic blood cell fromthe individual. 5[ 0150] In one enbodi nent of
this invention, a protein or polypeptide corresponding to a marker is
detected. In certain enbodinents, an agent for detecting a protein or

pol ypepti de canpdgcdamlyantiubfodycteaipgbbiet mfitatiomdn agnatker gdne (polAppepga de, such

as an anti body w etectable | ab . used . herein he term "| abel ed, "
win ragara ty & BPoRanElChR S 2L A a5 BRBa bES e e

101ja?e| It ng | of tbtﬂlteptﬁr(gbﬁtample&lﬁbélbﬁ)&)bddyy ﬁ@itklpﬂboing:gswx(bjece isp}alrihgﬁliofl:@d doyd | It nki ng)
a detectabl e supstance to ro or nti , .aS S. I nglrrec

bl i ngof 1 nots apaonk. kA Hg TS g oot voiind Brordie \ilagent t nat
is directly s abaingk witx angdr@for@prihd ivh@Glspdcarally Mgridie kdigdmatket gabi on of a

primary antibody using a fluorescent|y |abeled secondary anti body and
end- | abel i ng of Meppgmdfiiophrchthaphbridizptionsand amplificatios pt the markseepsiiéct ed with

fluorescently | gheh@dceai, 8Rd dtbcdind theMdsbRREt Bk S Q@arﬁﬁllﬁéﬁﬂi&ﬁﬁ%d&f,
ab or

nonocl onal . An I ntact antLboq¥ or a fragment thereof (e.qg.,
F(ab')2) can beoidsiagting the saeofthe pplificatien mediceand coppaing tholtyeth fagment s, can

be used in met hods: pUaHIASt \VERiG kA PERUNdIoPTER A\ URIRSHBRGE ules AN ques
to detect the expressed proteins. In such uses, it I's generally preferable

to i mobi |l iPe eprchamaryrenpdiigritoniststyn emniynctenewilsanyrpf ghodethinuesyspdiar .
Sui t abl e SO'id_&Q&§ﬁgﬁﬂﬂﬂﬁﬁ§§%8fe&ﬁ@é#?rs i ncl ude any support capabl e of
0

bi ndi ng an antigen or an anti y. known supports or carriers include
gl ass, polystyrene, polypropyl ene, polyethylene, dextran, nylon, anylases,
natural and nodi®péd 2iirmnaiive saplifigespy methgdsansludes seliyabpimed seanenghet i t e and

the like. 25 Olgé%alicdﬁoﬂ?(ﬁﬁa%lﬂetojl Qgﬁ@%éc &2l @&dWlW£%:ﬁ@4§et ermne

whet her a sanple contains a protein’that binds to a given antibody.
Exanpl es of sucharfsonptiens ampificadion systam eveohpil | (il 949 Brbet Watl. dAsap i ti ve and

non- conpet i{td vey.i S enzyne i 0 A) {.Qi oassay
(RAS - ant i en USATna 5E Ss REHER: (EHICRSE Bt oo b CTIPR R0 B! o1
anal ysi s, enzymeny dtik @dclS0 roiampbiiisopbanthodSsliwed Bl ItiBA)etecaopdiahar array, a

col or et i 0 258N rEIEIe. WL RS s BR Bowsfro hHOLPIHPNnAH? esnd T he

detection schemes are especially useful for the detection of nucleic acid molecules

if such molecules are present in very low numbers.

20 [0158] In an alternative embodiment, mutations in one or more marker genes
from a sample can be identified by alterations in restriction enzyme cleavage
patterns. For example, sample and control DNA is isolated, optionally amplified,
digested with one or more restriction endonucleases, and fragment length sizes are
determined by gel electrophoresis and compared. Differences in fragment length

25 sizes between sample and control DNA indicates mutations in the sample DNA.
Moreover, the use of sequence specific ribozymes (see, for example, U.S. Pat. No.
5,498,531) can be used to score for the presence of specific mutations by

development or loss of a ribozyme cleavage site.

[0159] In other embodiments, genetic mutations in one or more of the markers
30  described herein can be identified by hybridizing a sample and control nucleic

acids, e.g., DNA or RNA, to high density arrays containing hundreds or thousands
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i ncl udi ng radi oi nmmunoassays and enzyne- |inked i nmunoassays, are useful in
the nmethods of the present invention. A skilled artisan can readily adapt
known prowvei2nfzzme¢dBody detecti on net hods for use in det @CEIUSR0IG/ 04962 her
cells (e.g., bodily fluid cells such as blood cells) express a marker of
the present invention. 5[0152] One skilled in the art will know many ot her
suitable carriers for binding anti body or antigen, and will be able to
adapt such support for use with the present invention. For exanple, protein
isolated fromcells (e.g., bodily fluid cells such as blood cells) can be
run on a poIyacoyﬂ@nmdﬁmgahp&%asﬂhomhetdsﬂgmﬁmﬂmMnmmthmzed¢bmkmﬂatsoIid

phase support suc itr | 1 ul ort .can_ then. be shed 10w th
Bl at o but 1 er B AoP st B et e Pt Fr iR S test SRy mpiRe

anti body. The soilddc pldsm beudgpafiéd pawo tinensibeal waskedntuining lighﬁgdﬁbltfafeﬂl‘ a
second time to ve unb nt i bod mount _of _boynd | abel on the
solid support céﬁgaﬂgﬁﬁ ﬁéﬁ%ﬁ1%8“Bv¥é%ﬁ28ﬁﬁﬁBwaiBH8Q%§%9P0153] In certain
exenpl ary ersbodhmmzanoree&ﬁ@mp@b@s daf 8Y ugtado §can il RBNE R sSretcASRIT OO S,
assessing the risk of developing a disease, assessjng the efficacy of a

treatment, noni fSMgadRaniseldy el faseshangaybewesndhe ssausncesbyanding and

identifying a coRRPMREsCRRAMNGINSycALIRllcPr ek MOhiObte) AIRRL tRGidéhtlicaRASe. AN
exenpl ary nethod for these nethods involves obtaining a bodily fluid sanple

froma test subPeRANtaHERtEBHt HEY terys frllowseay pyecrndihbridgaterear@y thit a conmpound
or an agent capaRfg RS Ch%g%l;l%ltoh 'agspg&ﬁc HutHiBA aﬂjsmtgllﬁlaﬁ&ri kRkigiiRh the

di sease or condition, e.g. ker nucl el c aci genom ¢ DNA),
mar ker peptliode pr@bgarrayggqnwie@@m@ré toell mr@tlféphynutaﬁmsmtecued pE@th(n@lt@lon

chol esterol), oy QL s i ]ﬂ HeR it

presence of the]ﬁgﬁier gﬂ%@tégﬂ&% ()%CS@ES?%a ggn%Q361?% %%g

enbodi ment, an agbh¢Om@ﬂmdekmtmwngoMwnmgmﬁmﬂwﬁ or genonmic DNA is a | abel ed
25nucl ei ¢ aci d probe capabl e of hybridizing to marker nmRNA or genoni c DNA.

The nucleic aci F|13QI %Sre?&'ath@ﬁemﬁogfm&%%ﬁ%ﬁa Vﬁleér%flseciu%ﬁtgﬁ HRoKkELnMMC! €i ¢

acid or a portion QO her suitable probes for use in the dlagnostlc
assays of the i mbnat e barscddesiedtlyesdqusrgesi marker gene arfdGie®d] mutatians & her ei n,

a conpound (\Sapa{?érﬁpaﬁtl% ﬁ’{ges!:chl%ﬁc%tdf B %giern%@ﬁér e%viﬁf RE gér?es@o%(afng%mdl tion can
i nclude, w thou Imftations, any su ance can | nprove

type (control) sequence. Examples of sequencing reactions include those based on

techniques developed by Maxam and Gilbert ((1977) Proc. Natl. Acad. Sci. USA

74:560) or Sanger ((1977) Proc. Natl. Acad. Sci. USA 74:5463). Itis also

contemplated that any of a variety of automated sequencing procedures can be

20  utilized when performing the diagnostic assays ((1995) Biotechniques 19:448),
including sequencing by mass spectrometry (see, e.g., PCT International

Publication No. WO 94/16101; Cohen et al. (1996) Adv. Chromatogr. 36:127-162;
and Griffin et al. (1993) Appl. Biochem. Biotechnol. 38:147).

[0160] Other methods for detecting mutations in a marker gene include methods
25 in which protection from cleavage agents is used to detect mismatched bases in

RNA/RNA or RNA/DNA heteroduplexes (Myers et al. (1985) Science 230:1242).

In general, the art technique of “mismatch cleavage” starts by providing

heteroduplexes formed by hybridizing (labeled) RNA or DNA containing the wild-

type marker sequence with potentially mutant RNA or DNA obtained from a tissue
30 sample. The double-stranded duplexes are treated with an agent which cleaves

single-stranded regions of the duplex such as which will exist due to base pair
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synptons or prognosis, prevent progression of the disease or condition,
pronote regression of the disease or condition, or elimnate the disease or
condi t i orWwO[2028B269Fhe met hods of the invention can al soPb@/uss@d/og4yetet ect
genetic alterations in a marker gene, thereby determning if a subject with
the altered gene 5is at risk for devel oping a di sease and/ or di sorder

associ ated with cancer and/or an infectious agent, and/or one or nore other
di sorders described herein characterized by msregulation in a nmarker
protein activity or nucleic acid expression, such as cancer. In certain
enmbodi nents, t hmisnmtdhesjlaet\kmlthﬂi&)ndeltaedsénqge strands Ezaeliﬂstahceeal\waENLAy fluid

sanple fromthe, s ect, the e or Oal teration
charact eri zed b9m§?&%ﬁ?gF§FW8§ Iﬁﬁgﬁﬂﬁggﬁ?ngg%? g“@é e encoding a
mar ker peptide mﬂﬁh&ﬁoanﬂnmkeﬂbgﬁ@snmﬁménﬁxmmmbﬁng&mghmgﬂnet|c alterations
can be detected scertain e of at ast one. 1)

del etion of one® IB¥ dﬁtﬁ?lﬁs ﬁ@ﬁbﬁ\%@g@ ‘?rryl{ﬁn& S‘r‘pl‘?ﬁ?? ‘éaniﬁ fieaEd g ﬁ 2) an
addi ti on of soneh@roiinEndbiCdsatnh & Sxitl@aNEittOfip i ifBFdseio c@@@tes 3) a
substitution of one or nobre 15nucl eotides of one or nore marker genes, 4) a

chronosonal  r eaf¥SERESREIEI08 Adise digpstiop Phthaaywrtchgd mredons ghe repplting er ati on in

the level of a pRRASNGAEN RYAraldddPIEE bﬁhelﬁ&rﬁggogacrm&lmerg@rsIf@aet&ﬁmes 6)
aberrant nodification of one or nore marker genes, such as of

met hyl ation pat thesite ffmytpiong SR APTCxDRAC. %ttmﬁbalp@%%%r?é@ dptl. aA%rﬁcw ld type

splicing patt erUs@fssmswsS%@&ﬁét aRM@ﬁﬁ@t%S&é 12y Rl ONe2Qy. 1HBAE 20mar ker
genes; 8) a non-wld t | evel one or noife marker proteins; 9)

allelic | osé ofm@hﬁm@@ﬁﬁ%@@ﬁWﬁkmﬁﬁﬂgéﬁﬁéﬂméﬁdﬂEbﬁf@ﬁ@ﬁ@m@pr|ate
post-transl ational nodification of one or nore marker proteins. As

described herei m6f; h%%tlﬁaﬁotﬁer ealwﬁmeﬁmg&mgﬁataﬁa@amelﬁ@&mn EfplbieorRl T Whi ch
can be used for detectlng alterations in one or nore mark genes. 25[0156]

In certain enboflRelPLcigethadeqognzemismaiched base a%lfsdﬁdpliwwttﬂééedtWAlﬁ% of a

probe/ pri mer i nggi.pOhNABLRSG R Rahir é&gﬁéé)%‘de(fﬁgﬁys{eﬁ%%r RteBring dfuS: Pat ent
Nos. 4,683, 195, 4,683,202 and 5,854 3), such as real-tine StR COLD- PCR

(Li et al. (ZOOBWPHMﬂpom&nmﬂﬂmnsBmgmkmaﬁ&ﬁbwbpmﬁﬂﬂmecummkv@famﬂ ber RACE PCR,

o1 2 ten nad Vel i hl 9L S12L0; HERE AL R BGCina -+ Landegr an

thymidine DNA glycosylase from HeLa cells cleaves T at G/T mismatches (Hsu et
al. (1994) Carcinogenesis 15:1657). According to an exemplary embodiment, a
probe based on a marker sequence, e.g., a wild-type marker sequence, is hybridized
to a cDNA or other DNA product from a test cell(s). The duplex is treated with a

20 DNA mismatch repair enzyme, and the cleavage products, if any, can be detected
from electrophoresis protocols or the like. See, for example, U.S. Patent No.

5,459,039.

[0162] In other embodiments, alterations in electrophoretic mobility will be used
to identify mutations in marker genes. For example, single strand conformation

25  polymorphism (SSCP) may be used to detect differences in electrophoretic
mobility between mutant and wild type nucleic acids (Orita et al. (1989) Proc.
Natl. Acad. Sci. USA 86:2766, see also Cotton (1993) Mutat. Res. 285:125; and
Hayashi (1992) Genet. Anal. Tech. Appl. 9:73). Single-stranded DNA fragments
of sample and control marker nucleic acids will be denatured and allowed to

30 renature. The secondary structure of single-stranded nucleic acids varies according

to sequence, the resulting alteration in electrophoretic mobility enables the
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30Sci ence 241:1077; Prodronmou and Pearl (1992) Protein Eng. 5:827; and
Nakazawa et al. (1994) Proc. Natl. Acad. Sci. USA 91:360), the |atter of

whi ch carwbeo1zgaeedcul arly useful for detecting point nRCAILSRIII/ 044968 mar ker
gene (see Abravaya et al. (1995) Nucleic Acids Res. 23:675). This method
can include the steps of collecting a sanple of cell free bodily fluid from
a subject, isolating nucleic acid (e.g., genomc, nRNA or both) fromthe
sanpl e, contacting the nucleic acid 5sanple with one or nore primers which
specifically hybridize to a marker gene under conditions such that

hybri di zati on addeciopbf éviesatingk bafe cﬂlht@enﬁthNAgﬁmn@tsfm@rrteﬂﬁaete)i ooccurs, and

detecting the I cation rod or detecting
the size of the %?F%i ﬂklﬁ?eﬁ%{ﬁpr% eSdELff Se&ﬂgn@o?% alsﬁag?{l{l ﬁ ?ldl? o a control
sample. It is antingCRWAl(Rhet thah DROB, anvdiicr tht Somdayy slmacﬁiﬂ:sls fnahi ®nditiveuse as a

10prelimnary anplification step in conj.unction with an t he techni ques
ot T o ot vt Ihenatiteds hgenche Dot omares e pias et ables Ty o

anplification neitbrodipldxnghiydeto spdrite Sbt&il@stfaﬁdlad&@%btﬁllilﬁl@x fr@lbkhl@s%ﬂ 0o
(Guatelli et al,, (1990) Proc. Natl. Acad. Sci. USA 8

transcriptional %%F?pﬂfFIF*}né%StIPGWC%%PélP@H? rRRibEy Eeenpt al Q%é%@nﬁ#‘é@let N1 . Acad.
Sci. 15USA 86:1173), Q Beta Replicase (Lizardi et al. (1988) Bi o-Technol ogy

6:1197), or any[mbierinfecdmiter anbodiradptbcfincamtanf o, wildlybowed by the
det ecti on of thF rTepI ified nol ecul es usi n technl well known to those
ragrpent né%‘ﬁ%&

of skill in the A gy eElpmideies C%‘&tﬁ‘é preptis gssayed) for the

det ection of nugdigi Gnawlifk giﬁéh@ﬁlgbﬁéedn%plwé‘skh (lﬁ@k%)%@érs@f 8. (ppgssmturén very
| ow nurrbers 20[0158] In an alternative enbodi ment, nutations in_one or

more mar kerlOgenés dHonWacs RGGIES vsed ap theimrdind; of prrdyshy DAV wil e repgifiqdn

restriction enzyyRsed ﬁét\ﬁﬁ&%s H@t%%ﬁﬁpfé%ly Jféi’iﬁtu?ex ?dfflé!caﬁmp@%midﬁlgaar@c caRiprol DNA
is isolated, optionally anplif ges ed one or nore restriction

endonucl eases, @frPPIoxEAtRR (0 P@ﬁ@hlﬁh gicliag %@C%Nérhﬁpr% Ty feggher
el ect rophor esi Seﬁ@&&rﬁ&ﬁpﬁéﬁ era efgrﬁii&l@?selﬁed i gtdcégf@@énaéuﬁﬂggﬂdéééb Z€es

bet ween sanpl e and control Indicates nutations in th anpl e
identify differences in the mobility of control and sample DNA (Rosenbaum and

15 Reissner (1987) Biophys. Chem. 265:12753).

[0164] Examples of other techniques for detecting point mutations include, but
are not limited to, selective oligonucleotide hybridization, selective amplification
or selective primer extension. For example, oligonucleotide primers may be
prepared in which the known mutation is placed centrally and then hybridized to
20  target DNA under conditions which permit hybridization only if a perfect match is
found (Saiki et al. (1986) Nature 324:163; Saiki et al. (1989) Proc. Natl. Acad. Sci.
USA 86:6230). Such allele specific oligonucleotides are hybridized to PCR
amplified target DNA or a number of different mutations when the
oligonucleotides are attached to the hybridizing membrane and hybridized with

25 labeled target DNA.

[0165] Alternatively, allele specific amplification technology which depends on
selective PCR amplification may be used in conjunction with the instant invention.
Oligonucleotides used as primers for specific amplification may carry the mutation
of interest in the center of the molecule (so that amplification depends on

30  differential hybridization) (Gibbs et al. (1989) Nucl. Acids Res. 17:2437) or at the

extreme 3' end of one primer where, under appropriate conditions, mismatch can
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Mor eover, the use of sequence specific ribozynes (see, for exanple, U S
Pat. No. 5,498,531) can be used to score for the presence of specific

mut at i onswbyoreaedsspnent or | oss of a ribozyne cl eavageP€irtus2011/04496459] | n
ot her enbodi nents, genetic nutations in one or nore of the markers

30descri bed herein can be identified by hybridizing a sanple and control
nucleic acids, e.g., DNA or RNA, to high density arrays containing hundreds
or thousands of oligonucl eotides probes (Cronin et al. (1996) Human
Mutation 7: 244; Kozal et al. (1996) Nature Medicine 2:753). For exanple,
geneti c nut at i opisvénn o redack@lymaredeexenaa @Prasmer bi®93 dibtecH 1 1e2B 8).nint wo

di nensi onal arra cont ai ni ng. |.i ght.- gener at e ohes as descr bed in
Gontn v T PSR PR AR LR B RER ISR BRrEER 8 o obes
can be used to ﬁmaﬁoﬁh)rmagh;léa@m@ lek¢dadetdagon @ aspaNAi étral. @1 ®aypiok Cahd cont r ol

to identify bas bet ween t he.sequences by naki |l.i near arrays of
sequenti al yover?‘é‘?ﬁ @g E‘i’%ﬁ‘é@lpaﬁqlﬂ%&tﬁ@ a4 "%éﬂtéa Eﬂ‘iai“’f)‘? ot ?]g‘ﬁ 01}/ poi nt

nut ations. Fhi sbep@rmed dsalg mq&@ast@yfo@r@ﬂﬁ@m)nmmﬁnﬂq119911)!13@@: Akl Aycatihat
al lows the characterization of specific mutations using snaller,
speci al i zed 10pPYLESARFEFY- éw&iléﬁ%ﬁthgﬁwwﬂmur@a%léﬁhﬁrg lwp%{?@at. ons

detected. Each pu{cRbi MP3@HE 3Ytht S' CQIRESARKiRS it pakld B8ldcBEARErSRh& of@ne
conplenmentary to the wild-type gene and t he ot her conpl enenta %fy to the

nut ant gene. [ 1BPqwnimutyéqn 44 spasaic séaBoipiokiag for thgRresshceor ghsenea

sequenci ng reacgﬂlﬂﬁfca{f&pvm in the art can be used to directly sequence a
mar ker gene and detect mutations by 15conparing the sequence of the sanple
mar ker gene with the corresponding wild- type (control) sequence. Exanples
of sequencilfg r E46¢)i o<one ﬁ%ﬂl@ﬁd@wtw%orb@%dew%%ﬁ@r ti‘)ﬁ’é%fy’é}é\?é? ®ped by

Maxam and G | beﬁlBre(rﬁailrﬁng)orPrd%@asew%dndltﬁﬁ@%p&% a R iR s Ofrofianger
((1977) Proc. Natl. Acad. Sci It is also conterrgl at ed that

any of a vari et 9f%¥F1Yé?éﬁf@m@H f@écﬁ’@@hﬁﬂlﬁ@Saﬁ?@%@@mﬁégb]@%tﬁa‘ﬁég@@(h ifeapzed when
performng the gdi agmasi. 'a%teﬁﬁltﬁ%% 5@&0118%%1@&%5%%@5‘%&%n IRa ?t}c’ cell cl udi ng

sequenci ng by nmass spectrone see " Internatioha Pub i cation
No. WD 94/ 16101fr01@01mbm:tlavmg@@@stasmmondmpmné@rm@ﬂng %BBrSEL@VOﬂGZ, and

Giffin et l%l i:ttglgeﬁzes%&?ve?n %‘ %Jli'ﬁﬁﬁ se@& %@%&*ﬂ@so L’Vhel%ﬁl tfl4g l)st s¢ ? gg]s Q her

met hods for “dete éne i n
d1fferences is specific to the first profile relatlve to the second profile; b)

determining a third profile of analytes from a cell-free bodily fluid sample from a
control subject not having said disease or condition; determining a fourth profile of
analytes from non-phagocytic cells from the control subject not having said disease

20 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; ¢) 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. Optionally, this method further

25 comprises d) obtaining a fifth profile of analytes from cells or tissues affected by
said disease or condition in the subject having said disease or condition; obtaining
a sixth profile of analytes from cells or tissues not affected by said disease or
condition in the subject having said disease or condition; identifying a third set of
differences between the fifth and sixth profiles, wherein the third set of differences

30 is specific to the fifth profile relative to the sixth profile; and e) identifying at least

one of the one or more markers of ¢) present in the third set of differences.
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25i n which protection from cl eavage agents is used to detect m snmatched
bases in RNA/ RNA or RNA/DNA het erodupl exes (Myers et al. (1985) Science
230: 1242)woln1xgpap@sal , the art techni que of "m smatch cPEANBQE1/084% 9t s by
provi di ng het erodupl exes fornmed by hybridizing (Il abel ed) RNA or DNA
containing the wild-type marker sequence with potentially nutant RNA or DNA
obtained froma tissue 30sanple. The doubl e-stranded dupl exes are treated
wi th an agent which cl eaves single-stranded regi ons of the duplex such as
which will exist due to base pair m smatches between the control and

sanpl e strands. [(F6T] |Bn31teemroél;ermelrdzﬁmiomm1dmmnMddrfelalﬂad1fym$ bneRNase

and DNA/DNA hybrids tr ate cl ease t.o en ti.call ting the
o srat ched r egi BHEoTe Rrye e sty e B FpidhE RS * KRRk

dupl exes can bEO]Ia’neEzte@drom atdmll&@tﬂ)bmgyﬂhammm@frommubje@tﬂaemg)saudﬁs@m with

pi peridine in order t.o est . m smat egions. After digestjon.of the

P Ot chea 1 gt Brondting GEETm et arL e Aoversr g Bide on
denaturing pol yagdpyd ﬁd&ﬂldefoﬂQJISuHJ&t fathevidt Red ib@ssbit @nd@ifionMidaatifyaiy.a See, for
exanpl e, Cotton_et al &1988 Proc. Natl. Acad. Sci. USA 85:4397; Sal eeba

et al. (1992) MEBhishaf EsrpRash betyeen thahirst s serpad prdiisohsreinthe fneetnt r ol

DNA or RNA can bigrelca@8liegeift toigd B&tE e rbi@dRYD tHeRe&hll blorAn 8§ her
enbodi ment, the m smatch cl eavage reacti on enpl oys one or nore proteins

that recogni ze f§teidtiesethigasefilpal anglyies figaLitonagrhagqcuticesds BRA theswbicsl | ed " DNA

m smat ch repai rhav%{gzs\ém'%ﬁs)eaéerbrg&fdnib%ddéé{ﬁﬁrﬁﬂga f&ﬁhﬁ?&fﬁ&éﬂaﬂﬁy@@ﬁo%@ﬁ' ng
point mutations in marker cDNAs obtained from sanples of cell

15exanpl e, he phagycydiaggiisdrant the cortsll pubjdcepeidgvipg sid @%Swrmdlt!%s and t he
thym dine DNA gl bﬁg%@coﬁ& 9@§k@tfgr$§€ésk§m%r?ﬁ‘éﬁﬁrdﬂn@ﬁ‘ouﬁh& (ﬂ}lésmat ches (Hsu

et al. (1994) Carci enesi s ccording to an ex
enbodi ment, a pwbbeiniasedondnctoofEffdwacessie speetfice) the thyrd praﬂlwretlaiww@‘élermr ker

sequence, 1 NYRLARASH: LPie RN o ALl NG BARLELL FRMR, T est cel | ().

The duplex is trea It enzyne, and the cl eavage
products, if angiffecaceshdattettediesetond set of dlfferences the 1dent1ﬁed analytes being

15 markers of said disease or condition. And optionally, the method further
comprises d) obtaining a fifth profile of analytes from cells or tissues affected by
said disease or condition in the subject having said disease or condition; obtaining
a sixth profile of analytes from cells or tissues not affected by said disease or
condition in the subject having said disease or condition; identifying a third set of

20 differences between the fifth and sixth profiles, wherein the third set of differences
is specific to the fifth profile relative to the sixth profile; and e) identifying at least

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

[0168] In yet another aspect, this invention provides a method for identifying one
or more markers of a disease or condition comprising: a) determining a first profile

25 of analytes from a cell-free bodily fluid sample from a subject having said disease
or condition; obtaining a second profile of analytes from a cell-free bodily fluid
sample from a control subject not having said disease or condition by data mining;
identifying a first set of differences between the first and second profiles, wherein
the first set of differences is specific to the first profile relative to the second

30  profile; b) determining a third profile of analytes from non-phagocytic cells from
the subject having said disease or condition; obtaining a fourth profile of analytes

from non-phagocytic cells from a control subject not having said disease or
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from el ectrophoresis protocols or the like. See, for exanple, U S. Patent
No. 5,459,039. [0162] In other enbodi nents, alterations in el ectrophoretic
nobi [ ity Wbl2b12ya2a98ed to identify nutations in marker geaediS2Ha049%anpl e,
single strand conformati on 25pol ynor phi sm (SSCP) nmay be used to detect
differences in electrophoretic nobility between nmutant and wild type
nucleic acids (Oita et al. (1989) Proc. Natl. Acad. Sci. USA 86: 2766, see
al so Cotton (1993) Mutat. Res. 285:125; and Hayashi (1992) Cenet. Anal.
Tech. Appl. 9:73). Single-stranded DNA fragnents of sanple and control

mar ker nucl ei ¢ amidd®n Wiy ldhta lpenidgnddntifyenk asedoral sleowﬁ&ﬁiffetrmcaﬂbememmheethira' he

secondary structur f sipgle-str nded aci ds var rding to
ceaoonae) ¢ he Tl Byt Sk e RO R Oul b R et R Rt B S B abl s the
det ecti on of evgmﬁ&rshﬁgheﬂhﬂbmﬂ£Maﬁ@aHMEh&wBMﬁmgmagmaﬂmsamawebe | abel ed or
detected with | abel.ed sensitivity of t as may be enhanced
e ol os R (r SRRE Y RE ARG RS it e wlbesnted SRR dfe o Mar e
sensitive t G a RBANRE ahilyBEBiIRNGEkerk Bf QEJiSARO6H OBdtion. t ARl sptibhAEt theet hod
utilizes 5heteroduplex analysis to separate doubl e stranded heterodupl ex

mol ecul es on t h&etad fusthgs coxipsinggeld OPtﬁm&geacftfﬂuﬁﬁ%lP af prabyigstam e9ls ekeen et al .
(1991) Trends CgRedsafffeted by d@iMasd & WRIILGNN DS mANROIhABAL atshen movenent  of

mut ant or w |l d-type frgggents i n pol yacryl am de gels containing a gradient

of denaturant i BloAkdpeddytasirem cellspatitrupnipt @?f%déwtsa’ééilseéﬁe@éﬁ‘?@ﬁ%rbém s
(DGGE) (Myers eHat@-lm Dl\%?&ﬁ‘)lfyh‘%talﬁlﬁd g&gﬁc’ﬁff&%@es bRt t@%h b Ygd as the

nmet hod of anal ysi s, be nodified to insure that it does not

conpl etely 1@en aprgfilss, whereishaniptdeschyf dafditinegs & SBCifisi taths foth rapipe oldtivat el y 40
bp of hi gh- rre'tmges% usegl}lﬁ HQMTH?@%%%M%M& o i&lon 9@&@3%%

tenperature gradient | a denaturlng gradient to ?dentify
differences in DMSmanh¢&uﬁs®bfdﬁhﬁm0$ and sanpl e DNA (Rosenbaum and
15Rei ssner (1987) Biophys. Chem 265:12753). [0164] Exanples of other

techni ques for %B%thn t ﬁ%{h@; asgé{‘k atfnk %%nﬁdﬁ qu@es al?ﬁgthcﬁlr 1'881:‘[1 1h£rbﬁeed to,
sel ective ollgonucleot e hybridization, sel'ective anpli |cat|on
or more markers of a disease or condition comprising: a) determining a first profile

15 of analytes from a cell-free bodily fluid sample from a subject having said disease
or condition; determining a second profile of analytes from non-phagocytic cells
from the subject having said disease or condition; 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)

20  determining a third profile of analytes from cells or tissues affected by said disease
or condition from the subject having said disease or condition; determining a
fourth profile of analytes from cells or tissues not affected by said disease or
condition from the subject having said disease or condition; identifying a second
set of differences between the third and fourth profiles, wherein the second set of

25 differences is specific to the third profile relative to the fourth profile; c)
identifying one or more analytes present in both the first set of differences and the
second set of differences, the identified analytes being markers of said disease or
condition. And optionally, the method further comprises d) determining a fifth
profile of analytes from a cell-free bodily fluid sample from a control subject not

30  having said disease or condition; identifying a third set of differences between the

first and fifth profiles, wherein the third set of differences is specific to the first

60



or selective prinmer extension. For exanple, oligonucleotide prinmers may be
prepared in which the known nutation is placed centrally and then

hybri di zewlot201220e@B8get DNA under conditions which perm PChyuseoidioz4 on only
if a perfect match is found (Saiki et al. (1986) Nature 324:163; Saiki et
al. (1989) Proc. Natl. Acad. Sci. USA 86:6230). Such allele specific

ol i gonucl eoti des are hybridized to PCR anplified target DNA or a nunber of
different nutations when the oligonucleotides are attached to the

hybri di zi ng nmenbrane and hybridi zed with 25| abel ed target DNA. [0165]

Al ternatively, pilokielrelagypaoitife fﬁ‘thnpiﬁliefd)Mﬁ@mgtaewaﬁ@hegg/thwmech ndepends on

sel ective PCR anplification nma unction with the instant
invention. dig 'i]f(?]fs ga 8S§nugg}%§’b[g§éj ?P%ﬁ?eﬁ’c " specific anplification may
carry the nutation of interest in the center of the nolecule (so that
anplification deP@eldsingrt B0thcf iseeoe,rthiis aiveimjdnrﬁrd»iideatairmnljod(f@ idbsifehg alhe (1989)
Nucl . Acids Res, 107re%n Blfe)rs a5
under appropr|a9e con i‘ons, nerase
ext ensi on ( Br ossfmnly(ci $98)a éEiltfteecbbddylﬂﬂa;Be)mplé fromddubje@havihg myd1b@scde3| rabl e
to introduce a novel..restriction sit ir}thte rle%i en of t e rrutatllon to
create cl eavageorb“:%glﬂoﬁéllﬁ(?g??lgﬁ (SE%@BH ilq ofgpaly r@’ilggi‘)p WOEYUCEENY  Probes

6:1). It is ant frsmﬁﬁdﬁdje&ﬂﬁhng@alﬁﬂi’séa'sb Br @nBRIch; TedtiSyigPfitst decat i on may al so

5be perfornmed u age for anplification (Ba (1991) Proc. Natl.

Acad. Sci. USA %ét%%é ﬁWﬁg% firg gadebond %@%theiewt{l%ﬁ%h ly if there is

a perfect rratchdlaﬂereh&@ @spe@ﬂ@hoqhe tike r5f11e5r@lﬂt‘ﬂ\%ﬂ6ﬁler§@dﬁnﬂgrdfﬂe @pSSI ble to

detect the presence of a known rrutatlon at a specific Sléeag@% | ooki ng for
‘e

the presencld orddgauppe? Brrdpredils of %lakyreéﬁromlaoqeﬁfes] oflify BHés fomat hi's

I nvention provi f&sofsulRENRA g s!agiedﬂrehffe)’dr@gncﬁ’t% BreoriTRAifg ar?eruktﬁ[rp%ofﬁ@&f a

di sease or condition conprising: a) determining a first profile of analytes
froma cell - f r egnabdesifram Fiuphasectip pelsfioshtha cantte] ebiecheny hngnswidiligasgease or
condi tion; det egi Rifgh; e}de%ﬁﬁ%{gda REA sbﬁoﬂiff&&ﬁbyﬁe%eehﬁl%%f?@%doﬂa pcytic
cells fromthe subj ect 'havi I Sease or condition; i1dentitfying a
first set of 15m0ﬁfee,rve1rmm1$thbe@qmeéwtpﬁelffbxen@s lmalﬁemh@thpd@fqﬁllqas, wher ei n

the first Sl%t OFelative to the fourth profile; and c) identifying one or more analytes specific to the

Cf’i sease or POI})S?EJO%%I’HBII'ISII\II% getermlmré% hrn?%ro

first set of differences relative to the second set of differences, the identified
analytes being markers of said disease or condition. And optionally, the method
further comprises: d) obtaining a fifth profile of analytes from cells or tissues
affected by said disease or condition from the subject having said disease or

20 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 e) identifying at least one of the one or more markers of ¢) present in the third

25 set of differences.

[0171] 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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differences is specific to the first profile relative to the second
profile; b) determning a third profile of analytes froma cell-free bodily
fluid samgbeofrwmee9a control subject not having said di sEaTASR1106d49d9t i oN;
determining a fourth profile of analytes from non-phagocytic cells fromthe
control subject not having said di sease 20or condition; identifying a
second set of differences between the third and fourth profiles, wherein
the second set of differences is specific to the third profile relative to
the fourth profile; c) identifying one or nore anal ytes specific to the
first set of difrhéerncebiotagicat jawpldio virtvaas setlond: set Fof edinfplerernces, t he
identified anal tes bei rker.s i i sease .or..condition, Cptionally,
this et hod fur ihanasss 8 SaPRics S ay&in aluls RoPE%F Frh-GPaR i Wianal vt s
fromcells or thﬂﬁMEﬁU@ﬁfecmeﬂuhquamdmdkeeamaﬁemog@admebmﬂmp@umﬁﬁosubject
havi ng sai d di seas ondi tion;  optaini a sixth ofile o ytes
fromcel s o ¢foetseorl Mt pishagamed s ButuosFb R RIPE Byt ho

subj ect havisng %bt@rtﬂil&@dﬁlﬁluﬁdﬁpré‘@[ﬂdhblhs@ﬂd mﬁaﬁttﬂubpesmc@ ThbiFte@Riqued

di fferences between the fifth and sixt iﬁaﬂhﬂ' es,. wherein the third set of

di fferences 30i £rdpegtioniof sengmiqaNgy ipglpd nghybifliggtiops Fusthereorsiit h

profile; and e)vﬁ@ﬁﬁ&h&%bﬂﬁd&kakﬁ&ﬁEpQWEqQMeE&ﬁmﬁﬂﬁn@&oHﬁﬁ&eﬁﬁﬂk@rs of c¢)
present in the third set of differences t anot her aspect, this

i nvention provi %@nt@nmmelﬂroeﬂmn@emmeﬁba lsbréedoaml yeliiggted againspihe 5

di sease or Condb&%&i}u&@rﬁ% bdnie, tR)anfRS&§ IR Bl RAB1& Wit 8 tadRhOeliRref anal ytes
froma cell-free bodily fluid sanple froma subject having said di sease or

condi ti on; ldet ewhpssiprrjense sedloagiopind subeﬁcwanémair%ty@te%by stenvard imegingf r ee bodily
fluid 5sanpl e F FQMiGues OBt faf?ég inp hékbr iD9ko %@hﬂatﬂb&&’& Bhee@ndi tion;
I e et wee t

identifying a first set o rences Irst a second
profiles, wher etodetehethé presincsertabedncelpf f markerces aisg bgped itd datect thet he fir st

profile relativ b) determining a third profile of
anal yt es fron1n§ﬁ%%ﬁa 3@§%?§&%3%F8§%ronlthe subj ect having said di sease or

condi ti on; deternlnlng a fourth profile of analytes from non- 10phagocytic
cells fromthe EQdARl oThestm:;kefélaatm@eﬂqhmthﬁgneth@cts ofl ihsemsatiar cap aredlideiaon ;

| denti fyi s Sﬁﬁ%ﬂﬁne ﬁl% Qhe S tfl{ %o§9 dg%ﬁ?ﬁe%tﬁ{\ﬁﬁé}s t\iiealib §1&| gﬁlfseﬁf%!éés

profiles, ere setond  se erences i s speci e third
profile rel ati veantte 1ddmaﬁéd3mrteharpple,fhyl detabas)es orchepusitryds ngswhmfmrmanmne anal ytes

specific to the fi slusel, f | ative 0 d set of
di fferences, th&& |E ?u?’ e%ﬂ% y %gﬁ eﬁﬁb gna?ﬁ%?§m6$?§%§$ fsease or
condi tion. And Nptle@ila PolymotghesmmPhthiede {dbSNRer

www.ncbi.nlm.nih.gov/projects/SNP), and the Online Mendelian Inheritance in

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

[0173] 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.

[0174] According to certain embodiments, white blood cell (WBC)
subpopulations (isolated for example from blood, urine, and saliva) such as non-
25 phagocytic WBCs, phagocytic WBCs that have not phagocytosed/internalized live,
dying, or dead prokaryotic and eukaryotic cells and fragments thereof, and WBCs
with a DNA content of 2n (i.e., DNA Index = 1) are useful for reporting and
excluding the intrinsic genomic, proteomic, metabolomic, glycomic,
glycoproteomic, lipidomic, and/or lipoproteomic profile(s) of the individual being
30  evaluated. Such identification of patient-specific signatures that are unrelated to the

disease, pathology, and/or condition being diagnosed enables the identification and
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conprises d) obtaining a fifth profile of analytes fromcells or tissues

af fected by said disease or condition in the subject having said disease or
condi ti orwoabt2aiipé9ag a sixth profile of anal ytes from ce@Clraisesi1vs4e9sues not
affected by said disease or condition in the subject having said disease or
condition; identifying a third set of 20 differences between the fifth and
sixth profiles, wherein the third set of differences is specific to the
fifth profile relative to the sixth profile; and e) identifying at |east
one of the one or nore markers of c) present in the third set of

di fferences. [OdﬁaimhnfwﬁmpamM$Usmmaﬁpeﬁﬁm}mhbﬂkmmmanmh@mhmnmmkﬂdkma met hod

for identifying r a_di sease .or npr|S|ng

2y detor i nt ng o Bas R o RhIEbPod ni g S AR Grif, <8R b BBrBRT T y 1 o o

sanple froma Sﬂbﬁﬁﬁmn&aMhm@1ﬁﬁmdﬂdﬁﬁﬂﬁaembﬂmddﬂﬂ;hV@ﬁfmﬂbpahmkﬂg a second

profile of analﬁ S fﬁg al;é h Ekﬁe bodi | H|UId sgmﬁ%e.fron1a contro

subj ect not hav H@ ol dygpls e85ﬂHP9W AP O INE G H¥Nnt i fyi ng a
first set ofs di bther®reas ob@toreanotddaditibiss Thaddres@e eblpisol bf @sfilevbrer ei n t he
first set of differences is specific to the first profile relatlve to the

second 30 pr of flisease gyycopditien meﬁﬁﬁglaaﬁef%.waseﬁmfcw éreﬁPOdabfafl‘%S $from

non- phagocyti c @ﬁ&k%k%ﬂQQh&h?m§H@m%ﬁ&s@ﬂ%l&Qdﬁ&%ﬂmﬂ%ﬁ@%%ﬁu%ﬁﬂ%ﬁﬂd't'On
obtaining a fourth profile of analytes from non- gwegtlc cells froma

control subject mﬁé@cui?a@wfﬁ'gn%h fhlldjulwd%\'@g%ﬂuldd@ﬁmnﬁal §toelatyaPhi i ng;
identifying a sgaRifdsSHbhrk mOL{nfyfnsﬁ ?H%%@ytﬁ%ﬂ@%‘?célﬂ%a& Bid 6k dgheour th

profiles, wherein the second sét o ferences is specific to the third
profile relldtiveonigyagikely {mr&crﬁpmdoﬁf@m ¢he cherd poych) ge sty fhygasgtiors/ wmomror e

analytes speci fbesbQukhead! fkush LbgFﬁt&ﬁé&g&ﬁ&ag&élgiggfcgcﬁppéd*}?oééecond

set of difference denti d“ana ytes bein sal d di sease
or condition. AﬁﬂCbﬂkmoméDMMhaﬂHéAMEbhoﬂlﬁﬂlkhbwtbnﬁpﬂﬁkéwmdﬁpakmalnlng a

firin profile oleaiRld Bl (AMAECHaDebhesHBRaA] SELAT BN BaL Al sease or

condition by da m ni ng romcells
or tissues not afeﬁlewenbsd@yl wlamelemmeasrethamomphz@ocytmmelﬂ)yr 1dahﬁWBCEs| ng;

id i fyi hird
brofi | ex. witor e THESE RikPy b RERTERE bR L0 gpueh AR KRERG T e

profile rel at| Ver dxprekdee isihy téllspioodsia @nsegihee df thel @indasé yi dogdidibn beast one of
the one or narkg{s of ca .pres he third set of differences.

re e |
[0169] In yet afigeosrd YLploettd ien e rigﬁ‘\?%Fﬂ‘#‘%ﬁltrb‘}slf\ﬁea‘é&weprﬂjﬁ?lﬂﬁda%r
i denti fying onee@genamlﬁoﬂm kehs indfvidiadiLs@a%e, R6temRBictdi @ pre@epsficeilng: a)

determning a f IfrgeS tt)od?lgl (t)'lulds and non-phagocytic WBC (DNA content of 2n), any WBCs

20  whose DNA content equals 2 (i.e., with a DNA Index = 1), or any other
mammalian cell that can be obtained noninvasively with a DNA content of 2n, will
lead to the identification and detection of tumor specific, disease specific, or
condition specific protein signatures within the fluids that are not expressed, under-
expressed in the non-phagocytic cell or any WBCs and/or other bodily cell whose

25 DNA content equals 2 (i.e., with a DNA Index = 1), or expressed in the cells not as
a consequence of the disease or condition being diagnosed or detected, i.c., are
related to the intrinsic genomic, proteomic, and epigenetic profiles of the
individual. Furthermore, lipid profiles of cell-free bodily fluids and non-phagocytic
WBC (DNA content of 2n), any WBCs whose DNA content equals 2 (i.e., with a

30 DNA Index = 1), or any other mammalian cell that can be obtained noninvasively

with a DNA content of 2n, will lead to the identification and detection of tumor

specific, disease specific, or condition specific lipid signatures within the fluids
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150f analytes froma cell-free bodily fluid sanple froma subject having
sai d di sease or condition; determ ning a second profile of analytes from
non- phagowptzir2/eddBs fromt he subject havi ng sai d di seaP€TaS2@0/04499 on;
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) 20determning a third profile of
anal ytes fromcells or tissues affected by said disease or condition from

t he subject having said disease or condition; determning a fourth profile
of anal ytes froﬁmcﬁbh@xmmemb$smés4ﬁpmﬁadﬁﬂh¢mdlng@@mMcdlaemsévm@scondition

fromthe subject aV|n ondi t a cond set
of differences B ‘%é@ﬁ yfﬁ W’m§§§‘$8ﬂ$ e%%%?? Ss“mﬁﬁéﬁ%+ﬁg?ﬁeﬁgecond
set of 25diff er ensptsicd nsmecelfslnct dsa doheqhidiice dfthé dikéds€orr @hditibivbeit® t he
fourth profile; cé¥j%§ % ng one %» nore anal ytes present in both the
first set of di fig8 CleRad e A& S/ (BE NGNS geRUPISRIBEOMICH Y ent i fi ed
anal ytes beisng smgdnetisprofiles af e thdsarse or condition. And optionally, the
nmet hod further conprises d) deternmning a fifth profile of analytes froma

cell-free bodil ui e froma contro ubhj.ect not 30hayi sai d

o sense orconaltrsh. TheiB it hongl fifmeheR G i vl e ettt ©he

first and fi fthm@ﬂ@fﬂhhﬁ§kndﬁhﬁb®b Bssbligted Rith d dsedse of caliditiber pRaes tha specific

to the first profile reﬁgﬁlve to the fifth roflk ; %% igentlfyln at | east
RdEHVF!

one of the one A" BydEed ipdhikEventign oy bogng dpagker fhat chaggctegigedas

di fferences. [Oasz&hatéd\wma s RO RIREasdDPEGditioh Ndrany AMAREs tRA hiedék des a met hod
for identifying one nmore markers of a disease or condition conprising:

a) deternini%hg 516$tiﬁe§tbyﬁl?edffli’th‘%ﬂs%fhlsalﬁéqny%s froma cell-free bodily fluid
sanple froma subject having said disease or condition; determning a

second profile mf76inahykb@s chb&iimsmde ﬂﬁ@ﬂﬁﬂ&bﬁtdoﬁqpﬁ@] dta;ea@tro%géﬂa%elwbd ect
havi ng sai d di sease or condition; |dent|fy|n irst set of differences

bet ween t he fir PMARREreWIRSHEH AKels: Bﬁﬁér@%ﬁRi$Eﬁ$?f§ﬁsz]3?&dpyﬁlfferences

is specific to Mokl sivi PDGFE, RBI HRENBY, SNEG SA88PA1 PAbmke; D)
10deternining a third profile of analytes froma cell-free bodlly fluid

sanmpl e from a c®RbedNCEyHjcede opereHaarkagcarrye af lswshene gspe wstrdiionh;
determ ni ngsa fQuitdy QBI%fﬁtlhgOPAK(N]%IXT?%AII{P@DCZZGApE@lglO%RCEﬁBBbS fromthe

control subject not aving Said disease or condition, identifying a second
set of differenEes, BEY. Weal2k hMNRZ. KA PPerBy RIKGRI PNNsRBWHERAINBE.he

second set of ditRERACERCEESBRSTERICTIGL Uy HIY do BUATLhARRLR AT ve 1o

the fourth profi and c) T enfl yi hg oné or nore anal ytes specific to the
one or more markers comprise at least one gene selected from the group consisting

of CASPS, CASP9, COL18A1, ETS2, HTATIP2, MMP9, SRC, and TWIST1. In

20 some embodiments, the one or more markers comprise at least one gene selected
from the group consisting of AKT1, 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

25 consisting of ACP2, AK2, AKT3, ARL5B, ATP2B3, BGN, BRAF, BTG?2,
CAMKK?2, CAPG, CAPNI12, CPLX2, DENNDSA, DNA2, FAM104A, FNIP1,
GFRA4, GLUDI1, GNAQ, GP1BB, HNRPLL, HOXA2, HPS3, INPP4A, ITGAV,
KLHL23, LANCL2, LYPD6, MAPKAPK3, MEF2A (includes, EG:4205),
MEF2C, NVL, PCYTI1A, PGLYRP4, PLODI1, PPP1CB, PRKAB2, PROSI,

30 PTPRE, RASA4 (includes,EG:10156), RBMS2, RBPJ, STATSB, THBS1, TRIBI,
TRIM2, TSPANG6, and ZDHHC21. In some embodiments, the markers comprise at
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first set of differences relative to the second set of differences, the
identified anal ytes being markers of said di sease or condition. And

opti onal IWp 20te1a@Bhod further conprises: d) obtaining &CTiuseon1ou4969 | e of
analytes fromcells or tissues affected by said di sease or condition from
t he subj ect having said disease or 20condition; obtaining a sixth profile
of analytes fromcells or tissues not affected by said di sease or condition
fromthe subject having said disease or condition; identifying a third set
of differences between the fifth and sixth profiles, wherein the third set
of differences lesstopeginkisdedtal firdre tHeighdup conddting ef B&AGALTYBORI, CRE2si xt h

resent i n the Ehd st et FREE SRR b RS T et hod o1
detecting the pFESRRAESFRR3, ABENEBBOLR&P, anvet IYIC8BLEME4A4ONASRRBNA, pr ot ei n,

Phe Tnventi on' | MaBbr G e4FTednly ENPRVLSIS S0 EERANVE 4P EshRR. fruia

sanpl e (e.g.5 biaedmbodRimng, me&tarl&w%a@hs@ﬁdeagmbg@ﬂd s@gctte@ﬁoﬁab@dl I y fluid
sanple with a conpound. or an ent capabl e of detecting one or

mar kers. Det ect B9HP ﬁ‘r‘é’tsﬁ%%OfaAe% 9 AP e CAR R B Thied3 4Rl dfépéfé% one or

nore markers igcashbelnai esbs samre, CASY IEIREERS, \WElSz, @Xokh, \dwiai4, For
exanple, in vitro techni ques for detection of nMRNA include Northern

hybri di zati ons &Nd!F®1diltd DRYIAT dPLEKBIAEX3 P WERG: EPE B AR GUe& L or

detection of a P?BKGQBRBQEGE% raseersiing [E_nA, MREKerrqf (riNIRI, Vet i on
i nclude enzyme |in I mrunosor bent” assays (ELI SAS), 5Western bl ofs,

i munopr eci i t atRidn5l G hﬁ?ﬁuh@?TMéﬂe@@e%‘éPmCﬁBvM&PdLﬂéBhdY[Hl@sz for _
detection of ge P4y 'RETM%%?MWE)&@?&E@& WJ?%\IC’MEUI(IH@L”Dre In

vi vo techni ques detect’ion of a e corresponding to a nmarker of
the invention iNUIde%DE‘HiS o Ui, RYIL, ARE.CB, EbMBECRCH3 .| R, RN AiHioi REEH;

directed agal nsg. i Dby RERERGR G FQl8X Q1D oy of B yaR L9RYNGaRABP | abel ed

with a radi oactrve mar ose presence an I’oca ion1n ] éct can be
det ect ed by st aRRIEOdSR IMAgs g0t S8 §TUAT2, SB&JABsSTICh dWRDL, KBICGIs al so an

mar kot can i so SERSERE SREESEE el JrlSe R DR B G anal e
[0172] The nar kesPiHMAVIs WisRS,UVTAM, dndeWTret. hadsme kmbbdmeiny,ehd idiker an _
ol ude any 15yt aton |1 AR08 e R8N, LIS LESH IR KRR Mutation

ALAS1, ANKRD22, ARHGAP27, B3GNTS5, BCL10, C120rf35, C150rf29,

C20rf59, CD177, CEACAMI1, CPEB2, DDX58, F2RL1, GDPD3, GNAI3,

20  HIST2H3A, HIST2H3D, HIST2H4A, HMGCR, HSPA6, HSPC159, IL4R,

IMPA2, KPNB1, KREMENI, KRT23, LDLR, LOC100130904, LTB4R, MAEA,

MARK?2, MBOAT2, MPZL3, N4BP1, NBEAL2, NMI, NPEPPS, PARP14,

PGM2, PPIF, PXN, RALBP1, ROD1, RPS6KA1, S100P, SERTAD2, SLCYAL,

SLPI, SP110, SPINT1, ST14, TBC1D3, TNFRSF9, TRIM21, UPP1, VPS24,

25 ZBTB34, and ZNF256.

[0177] In some embodiments, the marker that is useful in the methods of the
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,
30  United States Patent Application Publications 20090162842, 20090155776,
20070207466, 20060019278, 20040086864, 20020045176, 20010051341,
20020192642, 20040009518, 20040203037, 20050282185, 20060252071,
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can be identified, for exanple, by databases or repositories of such
information, e.g., The Human Gene Mutation Dat abase (ww. hgnd. cf. ac. uk),

t he Si nglwoNolmEetBde Pol ynor phi sm Dat abase (dbSNP, PCT/US2011/044969

www. ncbi . nl m ni h. gov/ projects/ SNP), and the Online Mendelian Inheritance in
20an (OM M website (www. ncbi.nlmnih.gov/omm. [0173] The marker that is
useful in the nethods of the invention can include any marker that is known
to be associated with a disease or condition. [0174] According to certain
enbodi ments, white blood cell (WBC) subpopul ations (isolated for exanple
from bl ood, uri 2@)7020Hd03 20030 F3E0cIN0881 70002, 2AEHNGHAE Y200200ABTS, phagocyti C

WBCs t hat have

prokaryotic and CUC Cs with a DNA
Sk R el R el P R

C(r)]nt_ent of 2n (‘20(50257@0%,2baunx_1@5lzooamgus%_fza(b7ofzm4oaa_@omuslagmand excl udi ng

the Intrinsic . r opr ot eom c,

[ 'pi dom o and! S| G aBRBT g, RbRER ST shaf et R e py OB

30eval uat ed.s SugdiobdEmb} hidiaici@no® Pﬂ&itl@@tlcaﬁmeuﬁsllcau@isgzm@xzowszdomat are

unrel ated to the disease con agnosed

ohabl o the i domQ pREToREH, S aEY L eR IV Rod et 1. STaBRbsIt 35 Ing

di sease-/ condi t ignoGraausiec signatures within the cell-free bodily fluids
(such as whole bI ood pl asma, serum uri ne saliva, cerebrospinal fluid,

amiotic fluid, aocul ar nasal avage fl uid,
peritoneal fl ui H) Jawome;wIaWu ‘Qﬁlﬁsftﬂﬁeem‘l‘r?(?é até@rusaﬁl it F oo difspect ed of
havi ng cancer omvaiohesr &h@ﬁ%ﬁ@ﬁor@ﬂéul@b@@ﬁﬂ@lﬁﬂls@ise§&ﬂﬂh(l1h&ﬂ$nclﬂ_déelﬁ(%faOre t he
conmparison of profiles of disease or condition specific markers - present

incell-fréd boépﬁqlweflllruff%sexqréplem Unitrd 1 Séates) Tasats Tsed Uiy i, Utitefine,

sal iva, cerebr og@te@@Lteﬁtl,&ﬂpﬂcat@mhmdaﬁoﬁsIzuoan1585t4rmgeli 1%@55‘ bbb 62832l
fluid, Iunglava&e@flw eritoneal fluid, stool, - with those

profiles in any2M$A23/RALAE q2é9%C2®60%5§P?b 29@17&1216%9§6| 3(987 H'med
10noni nvasi vel yzé@o@zm@%@zﬂi@@%@rmb@3§$§6&0@%b)zoﬁﬁoﬁﬂm3phagOCyt ic

and/ or non- phagocytic WBCs or cel it can be obtai ned noni nvasively
(e.qg. scrapped2@(}8©2ﬁlt2h@ 200802k 193 UWROZ/OL6B, éO(BQM]&ﬁan}OO%@B?Mm Il lead to

e Lt 14520 BeCh B SRSCA6 A0 DTSRy hpecee speci <
t he non- phagocyﬂ@l@ow356 gm@msam MB(@8062463, 20100075891 20100105623, g
20100124756, 20100159486, 20100167937, 20100169988, 20100167320,
20100112587, 20100098705, 20100068705, 20100009356, 20090305265,
20100124746, 20100092983, 20070148661, 20070141625, 20100120050,
20 20090155230, 20090274709, International Patent Application Publications
W0/2004/040016, WO/2004/071269, WO/2005/033341, WO/2005/052592,
WO0/2005/103712, WO/2005/114222, W0O/2006/020269, WO/2006/048778,
WO0/2006/050475, WO/2006/061609, WO/2006/105907, WO/2006/133423,
WO0/2006/134390, WO/2007/098585, WO/2007/119179, WO/2008/010660,
25 WO0/2008/014314, WO/2008/028257, WO/2008/046509, WO/2008/046510,
WO0/2008/046511, 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, WO/2009/001392,
WO0/2009/068591, W0O/2009/074331, WO/2009/100131, WO/2010/005750,
30 WO0/2010/011506, WO/2010/019553, W0O/2010/059242, WO/2010/061283,
W0/2010/063009, WO/2010/066000, WO/2009/121152, WO/2009/121951,
WO0/2009/097450, W0O/2009/092382, WO/2009/075579, WO/2009/058168,

66



15and/or other bodily cell whose DNA content equals 2 (i.e., with a DNA
Index = 1), or expressed in the cells not as a consequence of the disease
or condi tworrotzdileg3di agnosed or detected, i.e., are rel aLEASe@ 10969
intrinsic genomc, proteom c, and epigenetic profiles of the individual.

Li kewi se, protein expression profiles of cell- free bodily fluids and

non- phagocyti ¢ WBC (DNA content of 2n), any WBCs 20whose DNA content equal s
2 (i.e., with a DNA Index = 1), or any other manmalian cell that can be

obt ai ned noni nvasively with a DNA content of 2n, will lead to the
identification S2e®I0565230MW Q@R0ANIPEHT(SPEQRDIX0320RS 80 08pericRy.c, or

condi {1 o0 SPec N QGAPRRELE. MR ARy P I3pb 0 That o o
ot her bodily ceWO/MmaEs2EDNA content equals 2 (i.e., with a DNA | ndex =
1), or expressed in the cells not as a consequence of the disease or

condi tion bei ngh@ﬁ 9]9 Serglegrﬁlbgcﬁ %t %he’ ar erthatfls sFlfu?mq%e met ods Intrinsic
genom ¢, proteomc, gener e prot TR 1"n val® “Eur t her mor e,

l'ipid profilses mfveme)hlferfdaei@vbmilak Wisédsed cdSoM@bnsmmlmlhagﬁemclaseu\BCfc(rDNA

Pndex = 1) “or " SR ST HANRER PARTS AT (15t et e it T rdd hoh R ast vel y
\t/\nuﬁrgr as Dgg fc:)(r:lt 2,009,008, RRitedthtes Paeequapgdr?gen Pﬂmlaaﬁ&gg IQ@I()OW3amd giet ﬁgz L ?gsof
wrnin e t1 o 8oDFRRE SBERlobsTos, AaGERS. s ThoPBESs, dBableBhs. 1o

non- phagocytl c Q(ﬂloblmmrzm(m&@s@nﬁimommﬁQo@mdnia@sCﬁilbm\@b@@e DNA cont ent
equals 2 (i. expressed in the cells not as a

consequenc eloof ?‘P{)@Obﬁ%é%é‘éd 8‘?0993%69? |"‘6?‘1 IrB"efP‘ﬁ{j’néil FatshbA erjicationdablicatiers i . e. |

are related to Wz@d@hfzh 15 W@@qu%lpmé%g/@m@@%é&@%g@@%z c profiles
of the individual. [01 The marker that is useful t he nmet hods of the

i nvention can i W/ /(Hﬁ%ﬂw(ll/é@w&/mﬂ@ v Q/86W0i3é2313é7v @@Q%ﬁ%‘t“é@ with a
di sease or CO”dWO/%b9/d\§§Fi‘2€KX50/§6®VOIQ§§D ReoERF0d3N43, r17l7(§/2bft¥:/§ ALitel can be any

mar ker that has been well-¢haracterized as associated with a specific
di sease or condW@/2007/131 34V Oraekei0s82thand WAY20BEE53@® dent i fi ed by the
met hods of this invention.

15 [0180] 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,
20100124746, 20100120056, 20100120041, 20100081142, 20090155230, and

20 20090239242, International Patent Application Publications W0O/2010/059996,
WO0/2010/054389, W0O/2010/048347, W0O/2010/048497, WO/2010/054167,
W0/2010/048346, W0O/2010/046137, W0O/2010/025434, WO/2010/01818S,
W0/2010/012306, W0O/2009/122387, W0O/2009/083950, WO/2009/080780,
WO0/2009/060035, W0O/2009/059259, WO/2008/154238, WO/2008/089936,

25 WO0/2008/084331, WO/2008/042012, WO/2007/131345, WO/2005/012907,
W0/2004/024098, W0O/2003/019193, WO/2007/112999, WO/2007/082733,
WO0/2006/073941, WO/2010/068686, W(0O/2010/022210, and WO/2009/127644.

[0181] In some embodiments, the marker that is useful in the methods of the

invention for autoimmune or immune-related diseases or conditions include those
30 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,
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[0176] In sone enbodi nents, the markers conprise at | east one gene sel ected
fromthe group consisting of AKT2, BAKl, EGFR, ERBB2, ETS2, FGCS, JUN,
MAP2K1, MB2012RDEHPB, RBI, SERPI NB2, SNCG and SPPL | n s®c#/UsSediodi4vent s, t he
one or nore nmarkers conprise at | east one gene selected from 15the group
consi sting of AKT1, AKT2, BAK2, CDC25A, E2Fl1, EGFR ERBB2, FOS, JUN,
MAP2K1, MWP2, NFKB1, PDGFB, PI K3R1, PNN, RBI, SERPINB2, SERPI NB5, SNCG
SPP1, TERT, TIMP3, and TP53. In sone enbodi nents, the one or nore markers
conprise at | east one gene selected fromthe group consisting of CASPS,
CASP9, COL18A1, 2@DSA)4SHLATLER O5MPR10GRC28@ 209DV &I 1, 20090202469 one

From the aroup S0 SO g OBi0 AL, SABKET it RS TR0 B “eree:  Fos
lSI\_(ﬁ [I_;I'Séif [r1|\'ll(:1¢(ﬁl90195@2\’x{,2009mr2]3 MGP,Z]QXOMZF%BQ@QSOB’L%U;Z ZBDM&RAFEEGSEEFLE%,
conpri se at Iea%qopg@%géﬁgo@gll@%ﬁ&é@?ﬁﬂgo@@%ggg@%&%géﬁng of ACP2,
AK2, AKT3, ARLSBEH0sHTIO2E ,2088M3043RAE009BiT1G867, CoOERA32CABGHORARNL Znd CPL X2,

DENNDSA, DNA2, FAMLO4A, FNI Pl, GFRA4, GLUDI, GNAQ, .GP1BB, HNRPLL, HOXA2,
HPS3, | NPP4A, | TR0274] §42p8 Intgrpaliepal FaLWIICWNﬁ@bR@UOWE@AQ YMSPtes,

EG 4205), MEF2Cyway0/0383R71L Avo,B6018403, RGP /0 397 P4 G, 2663i4ia 42, PROS 1,
30PTPRE, RASA4 mcl udes, EG 1015 gi 7|=e|3|\/r52 RBPJ, STAT5B, THBS1,” TRIBL

TRI M2, TSPANG, 2005438537, WGy2 éﬁ‘fb&%@%‘?\@t@@%éN%PQ%W%%rrpr| se at

| east one gene W/@é‘dgﬁ%ﬁ%)ﬂﬁé/@@oggfﬁ% W&b@/@@gl@fw%%@m@@l CCLZ,
CCL3, CCL3L1, CAG CLI¢4, CTSO CXCL10 .~ FCGR3A, FPR3,

HBA1l, HBB, IIQRNPWQ@ML%@W WMAWWERWOMW%MWQOWHZSIM ON, RNF217,
SAVDOL, SERPI N t conpri se at
Glvoy %U%/lﬁﬁ?ﬁcwé/gomﬁ'ﬂ@@/%bé@ﬂézz fVV%g%Wm np

| east one gene S ecte group consistin
ARHGAP15, BATF2W@3RR1)7660 WA2004080304, @ELWI_QK200®IIB3881CI-|ST11 CHSYl CLECAG,
CTSzZ, CXorf2l, CYTH4, CYTIP, DLEU2, DNAJAL DOCK8, DTX3L, DUSP6, EPSTI 1,

ERF, F2RL1, FYBjo) @ABREG o By cibdals (iNE A des! Gl cdrfphRe matif) &chcubENAR?
ILIRL, 10 1 RFL, 1TGAS: LAPS LABTNG. LCRo. “MAPILCIB, MAPLL 3B "M cAL2,

MIriDP, MI1JP, I\/H’@MS ﬂMTQﬂeCt WAESWDHG NENES ONhﬁ\mrkeNWﬁtlﬁmE mem@& af, PDE4 B,

SeRPlNaL, 2T, " B Eh, " pren R PR R8T opi 4,

SSFA2, STAT2, SiktenBpg SﬂK&se PDRDAitiol MKﬂIbJeQEOWﬁRS@adrﬁmste'ﬁhER&EIﬂB TPML,

TRI M21, TXNDC4, U P WARS and WPIl. In sone
enbodi nment s, the% hkﬂ arggrlé%a%rolgget%%%hel ééw?’ % e)éprésél% 0gjetlleéc €4 % I'om ?fhe group

consi sting Of A{BAIR;arM\ikientlﬁed by the methods of this invention.

[0183] It is to be understood that the embodiments of the present invention which
20 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.

[0184] The following examples are set forth as being representative of the
25  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.
EXAMPLE 1

Representative Method I for the Separation of Phagocytic Cells with DNA Content
30 of 2n from Non-Phagocytic Cells and the Analysis of Expression Profiles
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ALAS1, ANKRD22, ARHGAP27, B3GNT5, BCL10, d 2orf35, d 5orf29, Corf59,
CD177, CEACAML, CPEB2, DDX58, F2RL1, GDPD3, GNAI 3, 20 HI ST2H3A, H ST2H3D,
HI ST2HAA, WHBIRIBRR12493PA6, HSPC159, |L4R, | MPA2, KPNB1l, KREWENB01HBF289 LDLR,
LOC100130904, LTB4R, MAEA, MARK2, MBOATZ2, MPZL3, NABP1l, NBEAL2, NM,
NPEPPS, PARP14, PGW2, PPIF, PXN, RALBP1l, ROD1l, RPS6KAl, S| OOP, SERTAD2,
SLCOA1, SLPI, SP110, SPINT1, 5T14, TBC1D3, TNFRSF9, TRI M21, UPPl, VP524,
25ZBTB34, and ZNF256. [0177] In sone enbodi nents, the marker that is useful
in the nethods of the invention for prenatal or pregnancy-rel ated di seases
or conditions i [fdRgidel.tSupsmwtediledsampld into plafos aredaufifylcest indhudiedWBCat es
Patents 7,655,399, .7,651,838, 6,66 7, 6,172, 198, 5,594,637, 5,514,598,
6, 258, 540, 6,66%?3%%f9¥%%§§?5@6?“%§%ﬁ§f€£@F§7 AVidh United States Patent
Appl i cation Publications 20090162842, 20090155776, 20070207466,
20060019278, 20 00Qi86864ld bRODRRE4 BiM®Iy ROGhOMEIR4 ¢ bI2OANL0.2642¢lls)

20040009518, 20040203037. 20050282185, . 20060252071, 20070275402,
20080153090, 20%@83?%%b5?mﬁgﬁgb§§Tﬂﬁg,T%BB%H@%%l?G, 20040137452,
5 [0187] 3. Add magnetic beads.
[0188] 4. Add WBC blood sample.

[0189] 5. Incubate at 37 °C (30 minutes — 1 hour).

[0190] 6. Following phagocytosis of beads by phagocytic cells and binding of

avidin-biotin-antibody to non-phagocytic cells, place plate on top of magnet and
10 wash (the phagocytic cells that internalized the magnetic beads and the non-

phagocytic cells bound to the antibody will stay; all other cells will be washed

away).

[0191] 7. Remove magnet and collect phagocytic cells and separate into
phagocytic cells with DNA equal to 2n and DNA greater than 2n. Non-phagocytes

15 and phagocytes having DNA equal to 2n are referred to as cells having DNA equal
to 2n.

[0192] 8. Isolate RNA from plasma, Isolate RNA from phagocytic cells with
DNA equal to 2n and of non-phagocytic cells, prepare cDNA, cRNA and use to
differentiate genetic profile(s) (e.g., whole gene arrays and/or cancer gene arrays)

20 of plasma versus genetic profile(s) of phagocytic and/or non-phagocytic cells.

[0193] 9. Isolate DNA from plasma and cells having DNA equal to 2n and
identify tumor-DNA signatures selectively present in plasma (i.e., absent in cells
having DNA of 2n such as non-phagocytes); compare the profiles (e.g., whole gene
arrays, DNA mutations and/or SNPs obtained in phagocytic and non-phagocytic

25 cells).

[0194] 10. Isolate protein from plasma and cells having DNA equal to 2n, run

Western blots using antibodies to known proteins overexpressed by human tumors
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20050164241, 20060019278, 20060252068, 20060252071, 20060257901,
20070141625, 20070218469, 20070275402, 20090155776, 20090162842,
200901701w0,2020020317797, 20100120056, 20100120076, andPCHABA00BPBH3 and
I nternational Patent Application Publications WY 2006/ 026020,

(e.g., PSA and PSMA in prostate cancer; CEA in colon cancer; and CA125 in
ovarian cancer), and compare the profiles obtained in plasma and cells having

DNA equal to 2n. Alternatively, use mass spectroscopy to identify the proteins.

[0195] 11. Isolate lipids from plasma and cells having DNA equal to 2n and
5 compare quantity and quality, for example using HPLC.

EXAMPLE 2

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

[0196] 1. Separate blood sample into plasma and buffy coat including WBC
10 sample.

[0197] 2. Cytospin WBC on glass slides.
[0198] 3. Fix cells in acetone/methanol (-20 °C for 5 minutes).
[0199] 4. Stain with hematoxylin and eosin stain and anti-T cell antibody.

[0200] 5. Isolate T cells (non-phagocytic) and macrophages (phagocytic) using
15 laser capture microscopy (LCM). Separate into phagocytic cells with DNA equal
to 2n and DNA greater than 2n. Non-phagocytes and phagocytes having DNA

equal to 2n are referred to as cells having DNA equal to 2n.

[0201] 6. Isolate RNA from plasma, Isolate RNA from phagocytic cells with
DNA equal to 2n and of non-phagocytic cells, prepare cDNA, cRNA and use to
20 differentiate genetic profile(s) (e.g., whole gene arrays and/or cancer gene arrays)

of plasma versus genetic profile(s) of phagocytic and/or non-phagocytic cells.

[0202] 7. Isolate DNA from plasma and cells having DNA equal to 2n and
identify tumor-DNA signatures selectively present in plasma (i.e., absent in cells
having DNA of 2n such as non-phagocytes); compare the profiles (e.g., whole gene

25 arrays, DNA mutations and/or SNPs obtained in phagocytic and non-phagocytic
cells).
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WO 2002/ 068685, WO 2005/111626, WO 2009/ 055487, WO 2009/001392, and

WO 2008/ 014516. [0178] In sone enbodi nents, the marker that is useful in

t he net howl® 20f2/t1be3i nventi on for neurol ogi cal or neur opPgTRisaeiod49d9 seases
or conditions include those 10di sclosed in, for exanple in United States
Patents 7,723,117, 6,867,236, United States Patent Application Publications
20060115854, 20060115855, 20060166283, 15 20 20090155230, 20090274709,

I nternational Patent Application Publications 25 30 WO 2009/ 053523,

WO 2009/ 034470, WO 2009/ 032722, WO 2009/ 014639, WO 2009/ 003142,

WO 2010/ 041046, [QM)S]ZOS)?I/sdl%@AcEeinﬂﬁrﬁ%&k@ﬁ@%ﬁha‘am@mw@@ﬂ%9175616. [0179]
In sone enbodl f the

Svent enofor G S e b8k s Bl Pt S RE e R
di scl osed in, f@ar.g.,eta&armidEPSMA unproede S:trﬁéles:ERah eslbs cahc&7 hd/6R1254n 445, 886,

7,432,107, 7,157,235, an 7 009, 03 te Pat ent | i cation
e L RS- ohih S TBATo R PIObS FBSE OB Ane G s
20100009356.5 20D903QEA5 2n 28 KRHRATA e 1201 0000RI83, (0 20BTOIBEEEIns.
20070141625, 20100120050, 1020090155230 and 20090274709 and | nt ernati onal

Dy 5000, 587450, (OB EaberIa5 485N e 3008 5% 638 §uvineP Soosdaa saahd

WO 2009/ 053523, cdf@a?@@ﬂhﬁ§4ﬂ<7@uahw&@%ﬁ@82ﬁ1Z§HPw 2009/ 014639

WO' 2009/ 003142, WO 2010/ 041046, WO 2007/131345, WO 2008/ 003826, and

WO 2009/ 075566. %3[1\?%6]8]& I n sone enbodi nents, the marker that is useful in
the methods of F I tion for kidney-associ ated di seases or conditions

i ncl ude those disclosed in, for exanple in United States Patents 7, 488, 584,
7,459, 280, 7, 29R¢1ﬁ6®ntaavm[\/[€th6cﬁm &7 & Soparatenh FPhsgesytRat@lntfromppén-cat i on

Publ [ cat | ony 20100143954, 20100424746, 23100120056, 20100120041,

[0205] 1. Separate plasma from whole blood.

[0206] 2. Use magnetic antibody-conjugated beads to isolate non-phagocytic

(e.g., T cells) and phagocytic cells (e.g., neutrophils and/or macrophages and/or

monocytes) from whole blood. Separate into phagocytic cells with DNA equal to
15 2n and DNA greater than 2n. Non-phagocytes and phagocytes having DNA equal

to 2n are referred to as cells having DNA equal to 2n.

[0207] 3. Isolate RNA from plasma, Isolate RNA from phagocytic cells with
DNA equal to 2n and of non-phagocytic cells, prepare cDNA, cRNA and use to
differentiate genetic profile(s) (e.g., whole gene arrays and/or cancer gene arrays)

20 of plasma versus genetic profile(s) of phagocytic and/or non-phagocytic cells.

[0208] 4. Isolate DNA from plasma and cells having DNA equal to 2n and
identify tumor-DNA signatures selectively present in plasma (i.e., absent in cells
having DNA of 2n such as non-phagocytes); compare the profiles (e.g., whole gene
arrays, DNA mutations and/or SNPs obtained in phagocytic and non-phagocytic

25 cells).

[0209] 5. Isolate protein from plasma and cells having DNA equal to 2n, run
Western 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
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2020090239242, International Patent Application Publications

WO 2010/ 059996, WD 2010/ 054389, WD 2010/ 048347, WO 2010/ 048497,

WO 2010/ OB026172/01%932010/ 048346, WO 2010/ 046137, WO 2010,QZB%A3301,1/044969

WO 2010/ 018185, WO 2010/ 012306, WO 2009/ 122387, WO 2009/ 083950,

WO 2009/ 080780, WO 2009/ 060035, WO 2009/ 059259, WO 2008/ 154238,

WO 2008/ 089936, 25 WO 2008/ 084331, WO 2008/ 042012, WO 2007/ 131345,

WO 2005/ 012907, WO 2004/ 024098, WO 2003/ 019193, WO 2007/ 112999,

WO 2007/ 082733, W) 2006/ 073941, WO 2010/ 068686, WO 2010/ 022210, and

WO 2009/ 127644, of0iadddncem agd nemenbdthd progidsoptainee implado@rant] keells iagingsef ul i n
t he nmet hods of i nvent,i on. for.autoi nmune or i ne-re ed di seases or
Condl 1 ona’i et DB SHER A0 kB Bl e e ek B S RSt 56 70,
6, 986, 995, and 6,631,330, United States Patent Application Publication
20070141625, 2002021636 74olat2 (ip0e @dmG8dma aBd 2OB hoviby DNA2G1LAI0E 0B85,
20100131286, 200901762171,it 2qgg%§%;§89Xm%@02011%%é , 20090258025,
20100137393, 2010020828 Y 200943 Pe 385 Aot " 20090023166,
20080227709, 20080039402, 20080026378, 20070224638, 20070218519,
20060210562,5 208X026BUBZ, 20050164233, 520050130245, 20090130683,
20090110667, 20090054321, 20090023166, and 20080274118, and | nternati onal

Pat ent Appli cat oy i A8, }
0 2010/ 046503, VBT IBI0/ a5 e 0 D008 100315 T 004 LI5S,
WO 2009/ 017444, P00 8/clis 8861 Avdy @0¢87xpr 938 roNes 2008/ 129296,
WO 2008/ 137835, WO 2008/ 082519, WO 2008/ 064336, 10 WD 2008/ 043782,

WO/ / ! T 00 1
a1 2006/ 020899, ) 5005/ 11455 arSaty 5T W e HRst e

WO 2004/ 050704, saapde. BAUPBHBO Wil f@arescpo paijodich epagifisserinst iapersiqelpogellal so

provi des Ki t i . I t t.ect. qat | east
one or nnrékif ?ﬁéq%%$§é§§§i%%%f ?gg&%ﬁ%%%gﬂﬁggﬁgg%Tg%hﬁ§§%§§ﬁ$avention.
Thi s present i nueltDYA salis ¢e.pr duictgS3 % Rogsliwoh iadideat i ng or preventing a
di sease or condition in a subject conprising adm nistering to said subject

an agent that nﬁgg%ﬁ}%?%%ngggﬁﬁgg%%%mp Cgﬁpression of at | east one or nore

of the markers ods of this invention. [0183] It is to

be understood that the enbodi nents of the present invention which
[0213] 3. Isolate RNA from plasma, Isolate RNA from phagocytic cells with

DNA equal to 2n and of non-phagocytic cells, prepare cDNA, cRNA and use to
15 differentiate genetic profile(s) (e.g., whole gene arrays and/or cancer gene arrays)

of plasma versus genetic profile(s) of phagocytic and/or non-phagocytic cells.

[0214] 4. Isolate DNA from plasma and cells having DNA equal to 2n and
identify tumor-DNA signatures selectively present in plasma (i.e., absent in cells
having DNA of 2n such as non-phagocytes); compare the profiles (e.g., whole gene

20 arrays, DNA mutations and/or SNPs obtained in phagocytic and non-phagocytic
cells).

[0215] 5. Isolate protein from plasma and cells having DNA equal to 2n, run
Western 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

25 ovarian cancer), and compare the profiles obtained in plasma and cells having

DNA equal to 2n. Alternatively, use mass spectroscopy to identify the proteins.

72



20have been described are nmerely illustrative of sone of the applications
of the principles of the present invention. Nunerous nodifications nay be
made by two=e12¢eddBed in the art based upon the teachi ng€TASeEI@0849d9 her ei n
wi t hout departing fromthe true spirit and scope of the invention. [0184]
The follow ng exanples are set forth as being representative of the 25
present invention. These exanples are not to be construed as |imting the
scope of the invention as these and ot her equival ent enbodi ments will be
apparent in view of the present disclosure, figures, and acconpanyi ng

clai ns. EXAMPLE[(0R16] 6 IRelpte dipeln fratn plesnivkahd odls hafiog DNAeeqBelpalatndn of

Phagocytic Cells wt fro Phagocytic Cells and the
Anal ysi s of Exp?%g%? J%J%BFP?%%Ebﬁﬁggfmwﬁeg%%%%@?@ bl ood sanple into plasna
and buffy coat including WBC sanple. Coat plates to receive WBC sanple with

avidin. [0186] EXAAMBLBSoti nyl ated anti body to non-phagocytic bl ood cel
(e.g., Tcells) tothe wells, incubate for 30 mn at RT, wash wells.

5[0187] 3. Add etic : - - 89] 5.

| ncubate at 37 gﬁ?@o nin8$%%ﬁ9n§ ourfﬁeTﬁggﬁi éggbg%ﬂgaﬁggk%hégg%yt05|s of
beads by phagocllids Qbdined feamdTirhereBaagngMiavi di n- bi ot i n-anti body to

non- phagocytic cells, place plate on top of magnet and 10wash (the

phagocyti ¢ cel | gy, E@]at LRSSt N oTRIDRLLE REAT, ABMloANE, non-

phagocytic cell po the anti stay; er cells will be
washed away). [g@Q@pdauhﬁgmnm@tnagnafmandh@mwmsnﬁcph sjeuyttumocel | s and

i Vi ] ' ual .. . . . h
;ﬁParNgL?p'hgtggc%bgegfﬁ%y&ﬂd%rc‘&séav?e-%e%fhc%c?rq U dittR-P i RO -G gafer than

free bodily fluids. The gene-expression profiles of cell free bodily fluids from

10 tumor-bearing mice are compared with that of non-phagocytic T cells from the
same donor mice to identify tumor-specific signatures within the cell free bodily
fluids that are either not expressed or significantly differentially expressed in non-
phagocytic cells from the same tumor-bearing mice and from non-tumor-bearing

animals.
15 [0219] Human Prostate LNCaP Cancer Cells

[0220] Athymic nude mice (» = 5) are injected subcutaneously (s.c.) with human
prostate LNCaP cancer cells. Twenty-seven days later (tumor size = ~0.4 ¢cm), the
mice are bled by cardiac puncture (~1 mL/mouse) into EDTA-containing tubes that
are then centrifuged. The plasma is isolated. The buffy coat is isolated and

20  washed, and neutrophils, macrophages, and T cells are separated using,
respectively, anti-mouse neutrophil-, macrophage-, and T cell-immunomagnetic
DynaBeads. RNA is isolated from T cells (Triazol®). The RNA quality is
determined. cDNA and biotinylated cRNA (cCRNA-B) is prepared. Biotinylated
cRNA (cRNA-B) is prepared from the plasma. The cRNA-B sample from the

25 plasma and from the T cells are separately incubated with cancer-gene human
microarrays (Oligo GEArray® Human Cancer PathwayFinder Microarray — OHS-
033 — SuperArray Bioscience). Following hybridization, the membranes are
washed and stained with avidin—alkaline phosphatase, and the genes are detected
using chemiluminescence (X-ray film). The genetic signatures are compared

30  between that obtained from the T cells and the plasma. The genetic signature from
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15and phagocytes having DNA equal to 2n are referred to as cells having DNA
equal to 2n. [0192] 8. Isolate RNA from plasm, |solate RNA from phagocytic
cell s wi twoDN/geasal to 2n and of non-phagocytic cells, porapsara/o¢Ob, cRNA
and use to differentiate genetic profile(s) (e.g., whole gene arrays and/or
cancer gene arrays) 20of plasma versus genetic profile(s) of phagocytic
and/ or non-phagocytic cells. [0193] 9. Isolate DNA from plasma and cells
havi ng DNA equal to 2n and identify tunor-DNA signatures selectively
present in plasma (i.e., absent in cells having DNA of 2n such as

non- phagocytes)ﬂwdbnﬁameuMhewpmmﬁhhegﬁ¢¢:ggmnmhﬁbmimaﬂsnano@ywkw@NA

mut ati ons and/ or SNPs optai ned in phagocytic an n-.pha tic 25cells).
(01641 °10. 1 so BIEMPeRat SEmioh B SR BB e RN Re SR itk T o 2n
run Western blots using anti bodies to known proteins overexpressed by human

tunors (e.g., PSAlland P$Mand Sp74E Calbe Adameercino@EAuimerscol on cancer; and CA
125 in ovarian cancer), and conpare the profiles obtained in plasma and

cel |5 having DNpsgial Q21 c AGhGHDBLE| 10 A6, TRAR SREELECSCOPY Lo

identify the pr telns ate l1pids ron1p "asma and cel | s
havi ng DNA equal to 2n and 5conpare quantity and quality, for exanple using
HPLC. EXAMPIE 2[0Réplr esemilatcaxpainvtsraicariicdt eyt with elagapandacilpitolefed Bioagocyt i ¢

Cells from Nonpﬂﬂﬁﬂ%%h&mg%' A S S?Pl%c{éa% PR }ﬁﬁha} Igsf 175K BEI6F §4eA0c &19 n'ld es

[0196] 1. Separate bl ood sa to plasma an uffy coat 1nc I ng WBC
10sanpl e. [ 0197{un®rs (@n@spE F MB@I@nC@ﬂEHmces(]m <I®gnjected s.c. with Lewis lung

mouse LLC1 carcinoma cells (tumor size = ~0.6 cm), and C57Bl mice (n =5)
injected intravenously with 10° BI6F10 mouse melanoma cells (when the tumor

10 cells are of mouse origin, the cRNA-B samples from plasma and from T cells are
hybridized with the Oligo GEArray™ Mouse Cancer PathwayFinder Microarray —
OMM-033 — SuperArray Bioscience). RNA is also isolated from exponentially
growing LS174T, LLC1, B16F 10, and LNCaP cells in culture and from plasma
and T cells isolated from non-tumor-bearing C57B1 and nude mice, and their

15 cancer-related gene profiles are determined.

[0224] According to aspects of the present invention, plasma obtained from mice
injected with human prostate or colon tumor cells and from mice bearing mouse
lung cancer or melanoma will have various cancer-related gene signatures that can
also be found in their respective tumor cells. According to further aspects, cancer-

20 related genes are not expressed or are minimally expressed by (i) non-phagocytic T
cells isolated from tumor-bearing mice; and (ii) phagocytic neutrophils and

macrophages obtained from non-tumor-bearing mice.
EXAMPLE 8

Detection of Tumor-Specific Gene Signatures in Cell Free Bodily Fluid Obtained

25 from Cancer Patients

[0225] According to certain embodiments of the present invention, the gene-
expression profiles of cell free bodily fluids from cancer patients were compared

with that of non-phagocytic T cells from the same donor individuals to identify
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[0198] 3. Fix cells in acetone/nmethanol (-20 C for 5 mnutes). [0199] 4.
Stain with hematoxylin and eosin stain and anti-T cell antibody. [0200] 5.

| sol at e ™WoOebi124018690n- phagocyti c) and nacrophages (phago®¢TiusSponsu49go 151 aser
capture mcroscopy (LCM. Separate into phagocytic cells with DNA equal to
2n and DNA greater than 2n. Non-phagocytes and phagocytes havi ng DNA equal
to 2n are referred to as cells having DNA equal to 2n. [0201] 6. Isolate
RNA from pl asna, |solate RNA from phagocytic cells with DNA equal to 2n and
of non-phagocytic cells, prepare cDNA, cRNA and use to 20differentiate
genetic profil e(usjor{eectic,sigrhotes vgimethacdlbiyes badidy Buidcthacene gerenar r ays) of

I t f t d/ h ti I'ls.
Poz02] 7 1 5ol avw it Framsr Bt IgR wauf R Bl 6470 2n apd

identify tunor-DNA signatures selectively present in plasma (i.e., absent
in cells having[DRA ofatigms sith hicad amio¥ecpAagooyt es) ; conpare the pr ofiles
(e.g., whole gene 25arrays, DNA nutations and/or SNPs obtained in

phagocytic and B&gmhg%gggﬁﬂtté‘gs gﬁée%as-b%%@%mlﬁ%q (lotehl@ﬁﬁmr&&lairgno%rom pl asma

and cells havin run stern S using anti ies to
known prot eiSns tberfextppassedniyn mhmasqummss:e(learglnomwsﬂ@hanckaSNA in

prostate cancer aria cer) and
conpare the prOFOI%VQH%%EP&&%%JOH%%@S%QMSCAmuFF%trﬁ enép E%Wﬁq{e}qual to 2n.
Al ternatively, pisenaiasgaisgieattiesadfyycostos irdsferied yo dﬂube ando;tzaehefdswnl{ PER4] 9.
Isolate lipids fromplasnma and cells having DNA equal to 2n and conpare

quantity and quﬂbbé Y Tﬁeocrellse ﬁ(rgg%aleate'ﬂ 'IIEB%)}_IF L‘ICCeIIEW&pﬁﬂ and
macrophage/monocyte-rat anti-human immunomagnetic DynaBeads® from
10 INVITROGEN™, Carlsbad, CA. In essence, the beads are added consecutively to
the WBC sample and following individual 4 °C, 30 minute incubations, the T cells-
, neutrophils-, and macrophages/monocytes-bound beads are isolated using a

magnet and washed with PBS three times.

[0229] RNA is then isolated from T cells (using TRIZOL®, INVITROGEN™,
15 Carlsbad, CA). The RNA quantity and quality is determined and cDNA and
biotinylated cRNA (cRNA-B) is prepared. Biotinylated cRNA (cRNA-B) is
prepared from the plasma. The cRNA-B samples from the plasma and the T cells
are each incubated (60°C overnight) with cancer-gene human microarrays (Oligo
GEArray® Human Cancer PathwayFinder Microarray — OHS-033 — SuperArray
20 Bioscience, Frederick, MD). Following hybridization, the membranes are washed
and stained with avidin—alkaline phosphatase, and the genes are detected using
chemiluminescence (X-ray film). The genetic signatures are compared between
that obtained from the T cells and the plasma. The genetic signature from the T
cells is subtracted from the genetic signature from the plasma to provide a patient

25 specific signature one or more markers associated with head and neck cancer.

[0230] According to aspects of the present invention, plasma obtained from head
and neck cancer patients will have various cancer-related gene signatures that are
also found in their respective tumor cells. The following genes can be identified:

E26 viral oncogene homolog (ETS2), HIV-1 Tat interactive protein (HTAT1P2),
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Representative Method 111 for the Separation of Phagocytic Cells from Non-
10Phagocytic Cells and the Anal ysis of Expression Profiles [0205] 1.

Separ at e wbhasre#12eom whol e bl ood. [0206] 2. Use magnet i ®CT/US2011/044969

ant i body- conj ugat ed beads to isol ate non-phagocytic (e.g., T cells) and
phagocytic cells (e.g., neutrophils and/or macrophages and/or nonocytes)
fromwhol e bl ood. Separate into phagocytic cells with DNA equal to 152n and
DNA greater than 2n. Non-phagocytes and phagocytes having DNA equal to 2n
are referred to as cells having DNA equal to 2n. [0207] 3. Isolate RNA from
pl asma, | sol at ellRNAetrophil pdiagrdmyanid chaadtdsxgs)wiuh londaNenegdUE), ahd midnixand of

non- phagocyti c ce w({?tpmésp??r&g\ﬁ% CRNA and use to differentiate genetic
e S

profile(s) (e. g ) and/ or cancer gene arrays) 20of plasna
versus genetic profile(s) of phagocytic and/or non-phagocytic cells. [0208]
4. |sol ate DNA f028h pl/asmalirerid am@ddit@nhlaaspwg tlmsﬁ\caaqazrarblated g@es arechot dent i fy

t unor - DNA si gnatures dso?a%cn%'n}/n? lﬁe rr%ssegﬁ) in plasm (fcel?s absent in cells
havi ng DNA of 2R PEURT A& 0Nt Vi ¥ oﬁb%é’fhe proflles (e.g., whole

gene arrays, DNA nutations and/ or SNPs obtai ned in phagocytic and
non- phagocytsi c @B32] | @yariah 0208} PHientssol at e protein from plasma and cells
havi ng DNA equal to 2n, run Western blots using anti bodies to known

proteins over eXE@(’)?ﬁS eﬁml?l){r %%ﬂgﬁ%ﬁ@ 5%1‘1&(?%19 Wlthp%nggﬁld EpV ol R, C?QI% ate

cancer; CEA in on cancer rian cancer), conpare
the profiles obpaicniedith Waphla@maeraﬁtasmemrsmdadﬂ mgyDdcee arietkd gememhat

Psol ate 1ipi s £F BB R RRSE A RERMY Lt B et iE Bt U st rpar o
quantity and quednbd:r)g,ene‘s@an axhidpbe arsnangoHRKTl, AP AXNANPIVE CDC25A,
10  CDKNIA, ETS2, FOS, IL8, ITGA4, ITGA6, ITGAV, JUN, MAP2K 1, NFKBIA,
PLAU, PLAUR, RAF1, SERPINB2, SYK, TIMP1, TNF, TNFRSF10B, or
TNFRSFIA.

EXAMPLE 9

Detection of Tumor-Specific Protein Signatures in Cell Free Bodily Fluids

15 Obtained from Mice Bearing Human Prostate LNCaP Tumors and
[0234] Human Colon LS174T Tumors

[0235] A protein purification kit (Norgen, Incorporated, Product # 23500) is used

to isolate and purify proteins from mouse WBCs, T cells, and macrophages. The

assay is very simple and fast (approximately 30 minutes) and the isolated proteins,
20  can be used in a number of downstream applications, such as SDS-PAGE analysis

and Western blots.

[0236] Protein samples are isolated from plasma and non-phagocytic (T-
lymphocytes) cells obtained from mice bearing LNCaP and LS174T tumors since
the former cell line expresses PSA (Denmeade et al. (2001) Prostate 48:1; Lin et

25 al. (2001) J. Urol. 166:1943) and the latter exhibits a tumor-specific glycoprotein
(TAG-72), a high molecular weight mucin (Colcher et al. (1981) Proc. Natl. Acad.
Sci. USA 78:3199); Colcher et al. (1984) Cancer Res. 44:5744; Kassis et al. (1996)
J. Nucl. Med. 37:343. Western blot analysis is carried out with 16 ug of the

76



Representative Method 1V for the Separation of Phagocytic Cells from
NonPhagocytic Cells and the Analysis of Expression Profiles [0211] 1.

Separ at e Wbhaot/®a69pl e i nt o plasnma and buffy coat i ncl udiPQE/OABG19a49p% €.
Stain WBC with fluorescent antibodies specific against a particular cel
10subpopul ation (e.g., neutrophils, macrophages, nonocytes, T cells and the
like) and a DNA stain, (e.g., Hoechst 33342, Propidiumiodide). [0212] 2.
Sort the cells (e.g., by FACS). [0213] 3. Isolate RNA fromplasm, |solate
RNA from phagocytic cells with DNA equal to 2n and of non-phagocytic cells,
prepar e cDNA, cﬁmﬁwamdnﬂsanmﬂmmﬁﬂhé&hméﬁmmammagmﬁébﬂm px okedce(eagh (e. g.

whol e gene arra nd/ or cer e a versu

brof i 190s) of phauocyrn el S RERe AL Hho @ eBITIRE RS T s P PRl S e oa
from pl asma andPA6&[Ela$onlganihn@stbiNA grgeigibn plas ﬁﬂ’d)t@mdaﬂddﬁl@(}isﬁo;adb {nrfiris- DNA
signatures selecti.vel wsen .e., absent in cells having DNA
of 2n such as néﬁmﬂﬁééégvfaéyhﬁ%ﬁﬁﬁ%ﬁ%nﬁh +%W%??F%§”C@nﬂb“e 4R8Il e gene
20arrays, DNA rrhlﬂtra&du@r@sce apebane GMRsigabitaPOadingh NMHagaey Bl (Riofhd)

non- phagocytic cells) 021{%@ | sol ate protein fromplasm and cells
havi ng DNA equaPppLaB‘tUQﬁn R AN Sp ErreopRBing 254l ik Bddl BmME!¥Gisan

proteins over exp{ERSeheMindd umnérﬁmaesls bRcBed wittSh, abghaREMAi ik RoPhasdi at e
cancer; CEA in colon cancer; and CA 1 i n 250varian cancer), and conpare

the profiles oth&mwté@pfvrﬁtuf?l(g?N&nému%@d@ hrwy Ribywitheithsg B33 omovse

Al ternatively, Hl%ﬁocr@faﬁan%lél&ﬁl 5@&9@1@1}{1&1 @ AlCHeN G} EX-PRRC: RIoBLEhRclohf216] 6.
| solate Iipids fromplasma an havi ng DNA equal to 2n and conpare

quantity and quaitibpdy agapst lawmmpISa. (Jdi hipts#re @ashed and then incubated with
Immun-Star Goat Anti Mouse-HRP conjugate (Biorad), a secondary antibody

specific to mouse IgG, and developed by incubation (5 min, RT) with a 1:1
mixture of luminol solution and peroxide buffer (Biorad), followed by

autoradiography.

15 [0237] According to one aspect of the present invention, plasma from LNCaP
tumor-bearing mice can be positive for PSA, whereas this protein is not detected in
non-phagocytic T cells from the same animals. Similarly, TAG-72 is expressed by
monocytes/macrophages obtained from LS174T tumor-bearing mice and is not

detected in T cells from the same animals.
20 EXAMPLE 10
Profiling Experiments
[0238] Isolation of Blood Phagocytic Cells

[0239] 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

25 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

30 0.1 M PBS (containing 2% FBS, 2 mM EDTA, and 20 mM glucose), and the cells
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EXAMPLE 5 [0217] Detecti on of Tunor-Specific Gene Signatures in Cell Free
Bodi |y 5Fl uids Obtained from Tunor-Bearing Mce [0218] According to

enbodi merwe 20f2/a1b@3pr esent i nventi on, nethods are provi @#€d/useo1dioif9ey ent i at e
bet ween "normal non-specific noise" and "tunor-specific" and/or

"di sease-specific" and/or "condition-specific" signatures in cell free
bodily fluids. The gene-expression profiles of cell free bodily fluids from
10t unor -bearing mce are conpared with that of non-phagocytic T cells from
the sane donor mce to identify tunor-specific signatures Wlthln t he cell
free bodily fl u{l08mihatll teebeinttiercdridd mex grésis da dark)mngmcfenmnmﬂgy

differentially ressed. in tlc eIIs rom r- bearing
mce and from n%oﬁ t{Oﬁ}r‘f‘B?ta]Bg%r(ﬁWg ﬁ—ﬂiﬁ%‘ﬁ ta%?é# LNCaP
Cancer Cells [Oag/ﬁl]L Atohy #83cnnydB thd ane- h@fnasnﬁ)lo@m/nnamo@ﬁigesimumwaaneous| y
(s.c.) with human Twenty-seven days | ater

t at P cancer eI |
(tumor size = X@Ale"ta éuql%lggg qnéugBTe gG@dWHl‘éi %]ﬂ){ﬁ‘i%‘ﬁﬁeé -1 nlL/ nouse)

into EDTA-cant ahﬂhﬁ@zﬁ/&lb@ﬁgémgare@gee by hﬂéhlﬁﬁl@trﬁdnﬁé!;@&dnacﬂ}ﬁa@s aaslmu?
i solated. The 'huffy coat I1s isolated and 20washed, and neutr%é)

macr ophages, anﬁ‘e‘lmté: hppan nguophilyaenoclonalsatibdy (RRESem gl Fn = & Ii‘m)m) use
neutrophil -, MagHRR Ii@gglzesmﬁlaﬁr cifc@lkin} ﬁmﬁ@ﬁmg et cQ1s N aABa B SvasiRWA | S

isolated fromT cells (Triazol). The (?uallt is determ ned cDNA and
}

bi oti nyl at ed cRNAl SO& Ap§AE?)ébt§ﬁ1é‘éfr0PB DNy 1EHEPLERNA-2).c RNA- B) i s
prepared from t he,plAasiBcrophieCMMY, z%sa%moﬁoéy&éamﬁc%hzg%pkﬁwzﬁnd from the

T cells are separatély incubated with cancer-gene human mcroarrays (digo
GEArray(r) Munmafic@adiegto Wmﬁwﬁl prighent IMe@‘?i@hthe@yntentGﬂSeﬂS@@@ng a 8fer Ar ny

Bi osci ence) . FO&}n‘Pé% Q%Osp% nﬁ’da%e%lt\blﬁﬂ e&ﬂﬁen% L ARG MASREdnd stai ned

wi th avidin-al kali ne atase, e genes are detected using
chemni | um nescenwdividiakay filn). The genetic signatures are conpared
30bet ween that obtained fromthe T cells and the plasnma. The genetic

signature from 40 Gene Profiling

[0241] Human whole-genome gene profiling will be performed. For RNA

15 samples obtained from plasma or human tumor cells or neutrophils (Np—, Np-2)
and monocytes/macrophages (M/Mp—, M/My:-,), the GeneChip® Human Genome
U133 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

20 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).
25 [0242] Upregulation/Downregulation of Cancer-Induction-Related Genes

[0243] RNA will be isolated using Triazol (Invitrogen, Incorporated) and
purified using the cartridges provided in the kit. The RNA quality and quantity will
be assessed with the Bioanalyzer 2100 (Agilent Technologies, Incorporated, Palo
Alto, CA) and Degradometer software version 1.41 (Worldwide Web:
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the T cells is subtracted fromthe genetic signature fromthe plasma to
provide a patient specific signature one or nore markers associated with
prost at e wearneey012¢98221] Human LS174T Col on Adenocar ci nomRCTAIsR013/04496222] LLCL
Carcinoma Cells, B16F10 Mouse Mel anoma Cells 5[0223]Simlar experinents are
carried out with plasma and cells isolated fromathymc nude mce (n = 5)
injected s.c. with human L5174T col on adenocarci noma tunors (tunor size =
-0.3 cm, C57B1L mce (n =5) injected s.c. with Lewis |lung nouse LLCl
carcinoma cells (tunor size = -0.6 cn), and C57B1 mce (n = 5) injected

i ntravenously mﬂmMHaﬁﬁnglﬁﬁé@emmm&&nﬁkhaﬂBmﬁumebﬁmdﬁMﬁmnhmgdwtunDr 10

cells are of npus asnma and fromT cells
are hybridi zed TP ERTEHE R T CERY CAp T M e Eeay (AT hoay Fi nder
Mcroarray - OMM 033 - SuperArny Bioscience). RNA is also isolated from
exponenti al |y gi@w#ing L51AMIysis lof MicroBfagFkPeriragntk LNCaP cells in culture and
fromplasma and T cells isolated fromnon-tunor-bearing C57B1 and nude

mce, and thei r[_)oé%a ran%lgél%ﬁﬂe &?&%oﬂé@{ghkﬁ%u%ﬁa&t IQ&E&E eﬂﬁ‘%gloil%glazl].

According to aspects sent~inventl on tainéd frommce
i njected with haﬂamkﬁwuﬁtdybmuﬂycmﬂwmbﬂMWbﬂﬂeémhé%and(ﬁ%ﬂmumﬂze bearing

nouse | ung cancgr. or 14 QUS can rel at.ed gene
si gnat ures that “OARCAl's 8%% rT?o)u “a‘omm? g?n? ﬁeg enee%t 111% asr’rgnt[hcel | s.

According to fumﬁhenﬁgsmﬁamﬁum@@mmﬁaﬂwzﬁmehaIEdagemﬁsnamﬁ Sratistiedpr essed or
are mnimally express t c T ce 1S i ed from
P e oo [ R R R RO AR e T AR

obt ai ned from nafich Hﬁﬁﬂ&ah@&fnﬁdﬁl@teﬁﬁh@&yp@f/@ﬁ_ﬁ:—st Bonstructiob@t @ct i on of
TunDr-SpeC|f|c natur in, Cell ee Bodi Fl.uid tai ned 25from
Cancer pat i s oy Cotgtes Sy Geutr DaEho o BT AERE SeBiC i ReoB Baant
invention, the geRAEGE@XEHESShOMKksPIiAbd llnetaio@fwmeblapﬁlreeeo hoetdiytht hudi@sof r om
cancer patients were conpared with t non- phagocytic T cells fromthe

of
same donor |nd|9?6%%F§“9%“Wd%ﬁﬂﬁ?§wfﬁﬁﬁﬂ”¥6e€¥W¢@W@P@%%kﬁwes within the
cell free bodil yydiehsls, ahihs va8K Lo@idtcDRECHBR bn EXRMERREE HociuR Wil sant |y

differentially expressed i n non-phagocytic cells.

utilized to arrive at an optimal protocol for normalization and summarization of the

15 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 atwo-
step filtration approach, we will compare the gene profiles of P, to those of Py
and construct a list of expressed genes and then compare these genes to the tumor-

20 specific genes identified for each tumor cell line — post filtration of P,—, gene
profile. For example, (i) blood will be obtained from breast cancer patients and
separated into plasma and buffy coat from which T cells are isolated; (ii) the gene
profiles will be determined in triplicate for each of the plasma and the T cells; (iii)
the mean (from the 3 samples) of each identified gene and its respective standard

25 error (SE) will be calculated for each group (N;», and N,—); (iv) the gene
expression profiles of the two groups will then be compared and a list (L-1) of
expressed genes identified on the basis of an absolute >2-fold log change
(Nn>2/Np=2), according to the Welch modified two-sample t-test; (v) the gene
expression profiles of Ny—» and that of breast cancer (obtained from tumor and

30 normal breast tissue biopsies) will be compared and a list (L-2) of expressed genes

identified; and (vi) breast-cancer-specific gene signatures that have been
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[0226] Patients with Head and Neck Tunors [0227] Ten mlliliters of venous
bl ood is obtained (into an EDTA-contai ning 5tube) frompatients known to
have squawousizabdo3car ci nona of the neck. Foll owi ng cenPCirfusg@tiostseut 2, 000
rpomfor 5 mnutes at roomtenperature, the plasma is retained and the buffy
coat is transferred to a tube and washed with PBS. [0228] The cells are
separated enploying T cell-, neutrophil-, and nacrophage/ nonocyte-r at

anti - human i nmunomagneti ¢ DynaBeads(r) from 10l NVI TROGENTm Carl sbad, CA
In essence, the beads are added consecutively to the WBC sanpl e and

foll ow ng indi vaduatd/ekpsse8®yMNputid b dutiftd yreemptuives the gale$ 5r-L-] and L-

neut rophi | s-, apd, macrophages/Jyronocyt es- bound beads .are. i t.ed using a
Tagnet and washad DN PRETERHBP R yea DO oTBEan, (1Ch Pk 11GHTRt ed 1 rom T
cell's (using TRtafhér gened. NVI TROGENTmM 15Car | sbhad, CA). The RNA quantity and
quality is determ ned and cDNA and biotinylated cRNA (cRNA-B) is prepared.
Biotinylated c Cc RNA- i.s prepared fromthe plasnma. The cRNA-B sanpl es
fromthe pl asnaRMgnd] t he %%teelfllpgmgﬁlé each incubated (60C overnight) with
cancer-gene human mcroarrays (Aigo GEArray(r) Human Cancer Pat hwayFi nder
M croarray -5 OH®2033 FifSupenghundied 2@iBiogrois ehthe tot#Hpedeinifioky cabDyf thEol | owi ng
hybri di zat i on, e, [EAREARESAE ashad.ARd Shalned, Wb, avi din-al kal i ne
phosphat ase, an the genes “are erected usi ng chemi 1 UMi'nescence (X-ray
film. The genetdreoxyenigihosmsncaygsicdnmpie el hel%saetiuh dadecplbuHatnehbofiCom t he T

cells and the plLa : e genetic signature fro e T.cells i btracted
fromthe geneti Orz{ﬁg}ﬁfay&ﬁté%? %&S‘fctﬁ%q“g’il@'sﬂﬁgiega 4?8%7‘?8@651 ]ﬁzg{%e%tﬁfwggs pecific
Si gnat ure one ofry¥l & 3MAC KaT19—BEised. athe deswiting pbyeilds wiicberi®RK Qelabt&ar . [ 0230]
According tQ aspects of t t invention, plas opt ai ned from head
and neck ¢ cerP"b‘ﬁ‘tt?%Sn]tlé"anglaFJ ﬁ?isgor\}ahioi“‘b@épl?f‘a‘ﬂ@éﬁl@?ﬁﬁ?ﬁ%ﬁ %}’etﬁ‘én‘érflt(}fﬁat ur es
that are al so fetRd tyges td&idbmqo%w)e@toiw\eingwy@nnggaielsgsaréfmtafggéd QWipRY genes

can be identified: E26 viral, onc_ogene hono| 08 (ETS2), HIV-1 Tat jnteractive
protein ( HTAT1P3¥ combined and mjected into an Agilent 1200 S¢ LC system equipped

with a strong cation exchange column (Applied Biosystems 4.6 x 100 Porous).

ries H

The 96 collected fractions are then pooled into 14 fractions, and each fraction is

15 injected into the LC Packings Ultimate HPLC System for a second round of
fractionation under reverse-phase conditions (LC Packings 15 cm x 75 pm
analytical column). The reverse-phase fractions are spotted directly onto the target
plate using an LC Packings Probot and are analyzed with mass spectrometry
(Applied Biosystems 4800 Plus Proteomics Analyzer). Following data acquisition,

20 the spectra are processed using the ProteinPilot software package (Applied
Biosystems MDS Sciex), and the individual proteins in each of the plasma and T
cell samples with their relative expression levels are identified using the
ProteinPilot™ software and the analysis and identification of cancer-associated

proteomic signatures will be carried out.
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I L8 (neutrophil activation and chenotaxis), Jun oncogene (JUN), and matrix
net al | oprotei nase 9 (MW9). [0231] According to an additional aspect, these
cancer - r avatet/ges®es are not expressed or are m ni mal | y PEX[ISe&IS a4y

non- phagocytic T cells. 5[0232] Ovarian Cancer Patients [0233] Simlar
experinments are carried out with plasma and cells isolated froma patient
with ovarian cancer. Plasma can include many cancer-rel ated genes that are
not expressed or are mnimally expressed by non-phagocytic T cells. Such
cancer genes can include one or nore of AKT1l, APAFl1l, ATM CDC25A, 10
CDKN1A, ETS2, FB®atikChimbdieA4, | TGA6, | TGV, JUN, MAP2K1, NFKBI A, PLAU,
PLAUR, RAF1l, SERPINB2, SYK, TIMP1, TNF, TNFRSF10B, or TNFRSF1A. EXAMPLE 9

Det ecti on of Tupor- Sp F dily Fluids
150Cbt ai ned fr omﬁnl\)/l ce ‘%eg{hf)grfléyﬂ%}%a& %rg[bﬂ{g%%ﬁéa% &rr{))fras 1%%%%?0234] Human
Col on L5174T Tucmltdmo[l,()cﬁass]essmgih@tlm af dpwnlofingtht dlswskmtco(lmumg@n

| ncor por at ed, Prr%drlilosgn ra1 n)lt Srou%gscll § eioeaaé[erc%ncf}tl 1, 1n a subje I’Ot eins from
nmouse WBCs, T cBIPFE&RY hﬁgg& The 'ass §/(f @ n%ll °Gnd f ast

(appr oxi rrately &ﬁnp’ﬂsmgt es) and the isol ated proteins, 20can be used in a
nunber of downstream appl i cations, such as SDS- PAGE anal ysis and Western
blots. [0236] Protei ed from non- hagocytic
(T-1ynphocyt es) cel Ig %mnégeﬁf’rsgﬁ%% (gfteon 851?1%3 Igal_ﬁﬁi‘g%tﬁe% e[_a%el AT tunors
since the for ITEContd'&iohfﬂon%ceﬂ)fm’eé&éﬂgsﬂﬂ&éam@anﬁeade et al. (2001) Prostate
48:1; Lin et 25 al. (2001) J. Uol. 166:1943) and the latter exhibits a

(Corener ot ar . O toad st koA ghrogt @ P TRhESHh el U IEL" )
(1984) Cancer R&sm azm»paam of haigioatel lahaving kIIBN canteiNod Rn (Wapha @y BA3.

Véstern bl ot anall%fcl)rsa plols)ul(a:t%nr(;f%gn (I:))Hago\c,\g/t}chcel:}s(;5 ahP of the

c¢) identifying a difference between the first and second profiles of at least
one or more of said markers, wherein the difference is indicative of the presence of
said disease or condition, or the risk of developing said disease or condition, or the

prognosis of said disease or condition, in the subject.

2. A method for assessing the efficacy of a treatment for a disease or
condition, or monitoring the progression or regression of the disease or condition,
or identifying a compound capable of ameliorating or treating the disease or

condition, in a subject comprising;:

a) determining a first profile of one or more markers of the disease or

condition from a cell-free bodily fluid sample 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 or a population of non-phagocytic cells

from the subject at the first time point;

identifying a first difference between the first and second profiles of at least

one or more of said markers;
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purified protein sanples fromeach of the plasma and T cells. In essence,
each sanple is mxed with two volunes of SDS | oadi ng buffer and run on 10%
SDS- PAGEveal2org12498h unst ai ned preci sion plus protein stamdseds/ o¢Bovrad) in
Trisglycine-SDS buffer (pH 8.4) at 200 volts. The proteins are transferred
to a Snitrocel |l ul ose nmenbrane (overnight at 4C) using a Mni Trans-Bl ot
(Biorad) apparatus and a transfer buffer containing 25 nM Tris, pH 8.4, 192
mM gl yci ne, and 20% net hanol . The nenbrane is bl ocked with 5% nonfat dry
mlk (60 mn at roomtenperature (RT)) and incubated (1 hour, RT) with
either B72.3, a rmuslﬁ dmanniningraa]hirchprbﬁllemxﬂ;hea)gabnsir afwsmmnd‘lﬁ@@ﬁomt @r ER-PRS,

a nouse nonocl o%? Oan %(9| nst E shed and
then incubated WiYHR T}Wﬁfﬁ AP AN feSRﬁ&J% Yﬁﬂﬁ? 18%{ frﬁug‘&“e °€E 6fad), a
secondary ant i bbelySperdafipt: ﬂcﬁnﬂ‘ﬁ@ﬁl@edtgﬁseamdltdm@mped by incubation (5
mn, RT) with a 1:1 mxture of lum nol solution and peroxide buffer

(Biorad), foll owed by, autoradi a 1 ccording to one .aspect of
t he present inventi o&r%termfmnsgrmtlo Qh%oﬁé]&g ?lt% m)re] tﬁ}éer?nﬁ 5 Irﬁ%rceenrlalr R B8 p03| tive

for PSA, wher easpdsﬂuﬂemopbfyt::m phagsyrioteldet epmmlmhtmmoﬁmn-miagng@ng/telks frobncel | s
fromthe sanme api nal.s. Si mlgqr# TAG 72 is expressed by

nmonocyt es/ mcroﬁ’ﬁ%?%ﬁk%% 1%/I’F“?)I?ﬁnﬁt8174T tunor-bearing mce and is not
detected in T cells fromthe same animls. 20 EXAMPLE 10 Profiling
Experinments [ 0238] | sidtmifyiofa efcoll diffcreRivagooyt e tihed dnsl (pE39dfilds sfaarpl e of

bl ood is obtai n%d froma Gp The hlood (-5 m.) will be transferred to
a 50-nL tube co f‘séloﬂ??fgm E BX°WMEBBTA (final EDTA 25concentration =

-4.8 mMM. The tube will be yortexed gently and 25 nL RBC Lysis Buffer
(Nor gen, I ncor por at ed )dentifyingrelificidast . betfitven thalhest iffarenbeandah¢ seced gent | y

again, i nCUba.t eﬁ renr o9 ergmqﬁ)%l)d tH’rﬁg dl'ﬁler?nﬁ: %squl%ja%g 5t%66tglcaca/r% (L)If’l gnm n.

changes to brlg cen uge
Fol | ow ng car ef ubauasm |f<|5rata1d@1|rsem;fe ok b@dstwm,easrnhﬁ @ogressidher V@E@smm bfsable washed

with 40 nL Ca/ My-free 303)1MPI§S§3 ini ng 2% FBS FDTA and 20 mM
gl ucose) and t fiacaspreon 1t1on, or indicates t att ¢ compound 18 capa’ble of amelioratirig or

treating said disease or condition, in the subject.

3. A method for diagnosing or aiding in the diagnosis of a disease or

condition in a subject comprising:

a) determining a first profile of one or more markers of the disease or

condition from a cell-free bodily fluid sample;

b) determining a second profile of at least one of the one or more markers

from a population of non-phagocytic cells; and

c¢) identifying a difference between the first and second profiles of at least
one or more of said markers, wherein the difference is indicative of the presence of

said disease or condition in the subject.

4. 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 cell-free bodily fluid sample;
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(206/ L) will then be incubated (30 mn, 4 C, in the dark) with a
cell-staining solution containing (i) the DNA, viable cell-perneable stain
Hoechst 38064212(M26¢v3/ nL; Em = 483 nm), (ii) the anti-hunmRaT/US2011/044969

nonocyt es/ macr ophages nonocl onal anti body (Al exa Fluor(r) 647-conjugate; Em
= 668 nn), which recogni zes the S5human F4/80 anti gen expressed by

circul ati ng nonocyt es/ macr ophages, and (iii) the anti-human neutrophil

nonocl onal anti body (RPE-conjugate; Em = 578 nn), which recogni zes human
circulating neutrophils. The cells will then be washed and sorted (BD
FACSAria) into neut rioplaietsininiins2dond paile dphlebs oQ0AMRY one or more markers

nonocyt es/ macr o /[ macr ophages (MM 2).
10According to &08&%0‘&%&%’?)@@8%% @% Cf the content of cells

havi ng a DNA content of 2n are conpared with the content of plasma obtai ned
fromthe sanme indi vicddrtelntify@r@%@ﬂf@em bewatn tﬁerfgst[aﬁmm:@nd-ﬂun@lns Wrat)leestgenorre

gene profiling V\ﬁel olr rrpo?e sald ers vﬁtereétﬁll\lmdif enrcTep d1ca?1v ? r1skr gm plasma or
human tunor cel I's 0r néu es nacrophages

(M M2, M NM>2) devtelmpin@emé@neqm(:b)cdﬂdmﬂn%am‘@chlBB PI us 2.0 Array by
Affymetrix, Incorporated will be used. This array analyzes the expression

| evel of over 47,000 trapsctipts. and var |.ant ncl udi 38. 500

wel | - characteri ged htj&nan%og%oré)mgflomé%or lilg ln%lllleepr OPlgggggls‘ﬁﬁonw 1 be
20used t o det er cond@ioh lrea sxbjpcessiponingr of i | es of hunman genes usi ng the above-
mentioned array. To ensure array reproducibility, each sanple will be

profiled in triplicape.angd,hie GAREIIRL LPRSALEHQ0GEN J0gTlcr 0ar T ay

data will be fllterea Cer - on-related genes as escrl bed bel ow
and val i dat ed usindgiogui@nt 4 ¢edtfraedodibafluitl sareple;r ever se transcrl pt ase,
pol ymerase chain reaction (RT-PCR). 25[ 0242] Upr egul ati on/ Downr egul ati on of

Cancer. | nduct | on- Rl gt GES RPN ekl oot AOLA Stk 220

(I'nvitrogen, Incorporate pur i usi ng the car ges provided in
the kit. The Rl\likomuaJIOptllytumminanahﬁtht:yICWﬁlld atk assessed with the Bioanal yzer
2100 (Agilent Technol ogies, Incorporated, Palo Alto, CA) and Degradoneter

sof tware version 1. 401) i((e\Mfylit%vl‘t A8 ¥R between the first and second profiles of at least

one or more of said markers, wherein the identified difference is indicative of the

prognosis of said disease or condition in the subject.

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

condition in a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a cell-free bodily fluid sample from the subject before the

treatment;

determining a second profile of at least one of the one or more markers

from a population of non-phagocytic cells from the subject before the treatment;

identifying a first difference between the 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 cell-free

bodily fluid sample from the subject after the treatment;
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dnaarrays.org). These experinmental results will help in distinguishing the
nol ecul ar pat hways perturbed consequent to the presence of tunors.

[ 0244] Anavp=0R/b69M croarray Experinents [0245] The analPg3itus2afi/os4ve9 | ar ge
scal e/ hi gh throughput nol ecul ar expression data 5generated will rely
heavily on the ability to (i) identify genes differentially expressed in
plasma, (ii) annotate the identified genes, and (iii) assign the annotated
genes to those specifically expressed by a specific tunor. Statistical

anal ysis of the mcroarray data can be done, for exanple, using the dChip
package whi ch easi | ydesromomnpdiatiels profilesof aylpast ofic @felmeoneios mowomakers éibinon | n
its 10" Anal ysi s/ Co re Sanpl.es” ny. When usin f trix, GeneChi ps, one
or “ore Cons Ot PR S5 SHE R T Bih s p RIS TS  aocer ta ' t he
quality of the raw mcroarray data (Gautier et al. (2004) Bioinformatics
20: 307) . Furt her nor edentidyinga scchiatdifferonmecdbetraren getthichangfdurthoprodles afatt i on

pr ocedur es “ﬁlle§oHé£J$&£% &81%&r5¥gm%t an optimal protocol for

nor mal i zati on afd SUAYErT 2at i on of the 15probe sets (to produce expression
val ues) (Huber et al. (2002) Bioinformatics 18(Suppl. 1):596; Wi et al.
(2004) Journal of t he idgmefyingadiStrandedeivean thadss diffrdnonagth@9eondSeo and

Hof f man (2006) Bi.oMed nt.r Loinforpatics . 7:.395)..1n t Wo-.St ep
%ffgﬁnce\;\g \%ierllqil% @er%af?eg %{fﬂégence is 1n%cragl 2 Pf the e 1011931 :05 e

filtrati on approa np gene ires o o those of
Pn>2 and const r tedtmentforshidaliscescpr esslgdhngethesulgend t hen conpare these genes
to the tunor- 20specific genes identified for each tunor cell line - post

filtration of Pp=2 ge roftile. . (1) o obt ai ned
from breast can?:'er pa ﬁgﬁg@%&g@ng@%%tﬁ%@%@%eg?%n dﬁlr%%rs%%gr?g& hlﬁ?f? ‘ff coat from
which T cel |l s act@adit®olims adjec{ ¢dn)prising: gene profiles will be determned in

triplicate for each of the plasma and the T cells; (iii) the nean (fromthe

3 sanpl es) of each ”ﬂ?&£hEhﬁgaQQQE?ﬁﬂgmgﬁg0ﬁﬁ§§ﬁﬁ%%%§of%9@g§$9m25error ( SE)

will be calculated f eac roup € gene expression
profiles of thecindoiogfioopsceliifide botidnilind sgaptp fomdhasudjeet dt b Sirst (ine ppingf
expressed genes identified on the basis of an absolute >2-fold | og change

(Nn>2/ Nn=2), accordi : S = (V) the
gene expression prof#%%%ﬂg#gﬁﬁgghgﬁgﬂ?ﬁ%%1%?“%&@5@?%g%§%%$& oE?g%ned from
tumor and 30nor fram atpopealgtiont df sewphdpoopwices fram Hie shidcg ehthafied timngoat;| i st
(L-2) of expressed genes

identifying a first difference between the first and second profiles of at least

one or more of said markers;

b) determining a third profile of the one or more markers from a cell-free

bodily fluid sample from the subject at a second time point;

determining a fourth profile of at least one of the one or more markers from

a population of non-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.

8. A method for identifying a compound capable of ameliorating or treating

a disease or condition in a subject comprising:
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identified; and (vi) breast-cancer-specific gene signatures that have been
acqui red/ expressed by Nn>2 will be identified by conparing the genes in L-1
and L- 2 WoAaneloi2498/ Conpar e Sanpl es/ Conbi ne Conpar i sons PCTASRé1p04496¢
filtering common genes. [0246] Protein Profiling 5[0247] Fifty to one
hundred m crograns of the total protein fromeach of the plasma and the T
cells will be denatured and reduced with tris-(2-

car boxyet hyl ) phosphi netrypsin (1 mM and 0. 02% sodi um dodecyl sulfate at 60
C for 1 hour. Cysteines are subsequently bl ocked and total proteinis

di gested wi th trypsia daernddin@affost pli?dd & dnowr moreTheekdaresitht disgspept i des wi | |

be | TRAQ | abel ed wi.th tags. 113-.119 .and 12 for 1. hqu 4-pl ex or 8-plex
dependi ng on th‘éongﬁlﬂ érromtﬁ “ éffeiejbtoﬁetzm%arﬁée %ré%gersg e.c’ﬂiggqr% owi ng | abeli ng,

t he separatel y i@aggrarisgtiplcespamd tcdobibjesd and i njected into an Agil ent
1200 Series HPLC system equi pped with a strong cation exchange col um

(Appl ied Biosystens 4.6 x.100 Por.ous),. 96 _collected fracti.ons are then
pool ed into 14 fract%&eﬁ%}m‘%aase%%{*gr?r? r188g$§er?sﬁ°s“e fghﬁf‘é%?re OIF BEEthe Lc
Packi ngs U ti mafremtRplophlByst @mbii-phagacgeceidirém tirdultctbefaed ddatisitteidny under
rever se- phase c&gdi ti ons ‘ﬁeﬁc Packings 15 cm x 75 !um anal ytical colum) The
rever se- phase f PSEPTBHLILY BesW¥tFed directly onto the target plate using an
LC Packi ngs Probot and are anal yzed with mass spectronetry (Applied

Bi osystenms 4800 Pl usid&nifyiepatics difivehyzietycen el firsvind gecdad proéitey uf &ild¢asion,

20t he spectra ar eﬁgr oces%eccl1 us ng the ProteinPil ot software package
(Appl i ed Bi osystEnE "MISY'SEIERY " "¥nd t he individual proteins in each of the

plasma and T cell sanples with their relative expression |levels are
identified using theb)deetrnmRialtotdivo8leiof iaroee andok herlenafrys asclafrde

| dent i fi cation pfCancersaasect aLes;Bt haod Gl ARRLYLPRe thhbals, carri ed

determining a fourth profile of at least one of the one or more markers from
a population of non-phagocytic cells from the subject after the administration of

the compound,;

identifying a second difference between the third and fourth profiles of at

least one or more of said markers; and

c)identifying a 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.

9. A method for diagnosing or aiding in the diagnosis of a disease or

condition in a subject comprising:

a) determining a first profile of one or more markers of the disease or

condition from a cell-free bodily fluid sample;

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
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1. A nethod for diagnosing or aiding in the diagnosis of a disease or
condition, or assessing the risk of devel oping the disease or condition, or
prognosi Myoan124i1eki98g i n t he prognosis of the di sease or PCOABRAILOMKMI6I N a
subj ect conpri sing: a) determning a first profile of one or nore

mar kers of the disease or condition froma cell-free bodily fluid sanple;
b) determ ning a second profile of at |east one of the one or nore narkers
froma popul ati on of phagocytic cells having a DNA content of 2n (=2n
phagocytic cells) or a popul ati on of non-phagocytic cells; and c)
identifying a diffenemtmﬁbmgmeﬁﬁabmetkkwcmﬂmmmmsmtmndupﬂmmkd@Bﬂhﬁmat | east

one or nore of sai F x mﬁ %,ﬂ % erence.is I @chative gt t he
presence of sai 8“%‘?%%0&%% "8I "CBRdD t"fh(%em P OHIREIFT SRRV OB RHY S d

di sease or condsdid disasosr dohditipn mgmosibictof sai d di sease or condition, in the
subject. 2. A nmethod for assessing t he efficacy of a treatnent for a disease
or condition, noni t or t he essl o [ e ssion of .the di sease or
condition, or i dOentl fz%” n{h gllfor asse s gfle rls§< Vel p1r§%a1E IFCasC QL. Cﬂrédlt(ljorn PAaat | ng

t he dlsease or mﬁmﬂtﬁmqmmmgﬂ a subject conpr|S|ng. a) deternining a first

profile of one or nore markers of the disease or condition froma cell-free

bodily fluid sanple firomt a first ti
determning a secondﬂgfgngmgo#q%angﬁgﬁonemﬁno?l?%ﬂgsgp%eammwe%'narkers

from a popul at i condofon$dm piedicfoeyboiity tal kem@e; a popul ati on of non- phagocyti c
cells fromthe subject at the first tinme point identifying a first

difference between thiGelliahs AN AERART ALOLLL SR Sfnabyd §3Rk. AReR™ Tore of

sai d nmarkers; rmnin one or, or at a
second time poi fibm agopahtierofa@nmpmgetytatceldn and the conpound, respectively
nore markers froma cell-free bodily fluid sanple fromthe subject at a

second time point; c 1denP§r%I%eJd]}f5Pe @tv&tegﬁlth%:'ﬁrg'am -elcgn ﬁ'cs ‘rpal"tifesstone of

the one or nore mark a population o n phagocy tic ce or
popul ati on of nctre—qmtmaﬂg@c@aatdonaibéris svifereomthe kléfesembf; watdiative bishsegord ti ne

poi nt ; 1 %tn% a; second Iff@F%» betmeen the third and fourth
. evelo d diseasg or conglition .in the su
profiles of at easP Gne or hore  Of Ay rarkers: and c) identifying

a difference between the first difference and the second difference,
wherein the idehtifi edmdihbd &rpnegsoiisg orrdiicanitheprognosihef efifdasaey of the

treatnment for s jon, or the progression or regression
of said d|seaseg%@u%b%?gﬁﬁgg{mﬁ%ggh’|cates that the conpound is capable of

aneliorating or treating said disease or condition, in the subject.
a) determining a first profile of one or more markers of the disease or

condition from a cell-free bodily fluid sample;

b) determining a second profile of at least one of the one or more markers

from a population of =2n phagocytic cells; and

c¢) identifying a difference between the first and second profiles of at least
one or more of said markers, wherein the difference is indicative of the prognosis

of said disease or condition in the subject.

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

condition in a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a cell-free bodily fluid sample from the subject before the

treatment;
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3. A nethod for diagnosing or aiding in the diagnosis of a disease or

condition in a subject conprising: a) determning a first profile of
one or nowe 20eyee9s of the di sease or condition froma ®€rivskolemsdvodi | y
fluid sanple; b) determ ning a second profile of at |east one of the

one or nore markers from a popul ati on of non-phagocytic cells; and

c) identifying a difference between the first and second profiles of at

| east one or nore of said markers, wherein the difference is indicative of
t he presence of said disease or condition in the subject. 4. A nethod for
assessing the risk odetmimitmigméeu@d@rdilseﬁaéeastroneoﬁﬂhietoh@or maore aasliely ect
conpri si ng: a) determ.mning, a first Ofl e of rkers of
Uhe di sease or FBRAPERT o med Pitboryie el niteguroiPadthe FRtoment ' f)
determ ning a second profile of at |east one of the one or nore markers
froma popul ation ofidmirﬁyipglagcscﬁfﬁemncﬂebelt\sqenalmdirst and second piofienbf dtyéasty a

di fference betvvertlaenortmot% LSt an d second profiles of at |east one or nore of
sai d markers, wher@in ?% (ﬁlll??ere?nce is indicative of the risk of

devel opi ng said disease or condition in the subject. 5 A nethod for
prognosi ng or aidi ngo)idntetrmieingraolgrrblsrbﬁle@f the odé semee norkerofah ricolhfien a

subj ect conpri sgncgl fluid sam leaf} %ﬁbm rglalpgtﬁetr aFm ntprofl | e of one or nore
mar kers of the ase or condi JFE 8T A rree bodily fluid sanple;

b) determ ning a second profile of at | east one of the one or nore markers
from a popul ation ofdemnmnm‘rwagﬁ@ulyh profilcalflasleasapieb of the one og Jnojedearkérf fiiomg a

difference betwopn kg, bt LS ANGRECHNT A QL LGS Bl Al degifiRfy One or more of

sai d narkers, rein erence Is 1ndicativeé of the
prognosis of said dl'sea‘se' or condition in the subject. 6. A nethod for
assessing the effi cadsntiffinga sqceld drEfprendedictveeen thedhiskangrfourth 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.

13. A method for monitoring the progression or regression of a disease or

condition in a subject comprising:

a) determining a first profile of one or more markers of the disease or

condition from a cell-free bodily fluid sample 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;

identifying a first difference between the first and second profiles of at least

one or more of said markers;

b) determining a third profile of the one or more markers from a cell-free

bodily fluid sample from the subject at a second time point;

determining a fourth profile of at least one of the one or more markers from

a population of =2n phagocytic cells from the subject at the second time point;
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condition in a subject conprising: a) determning a first profile of
one or nore markers of the disease or condition froma cell-free bodily
fluid samgbeofrwopedBhe subj ect before the treatnent; PCTASR@EN 0#4%Ng a
second profile of at |east one of the one or nore markers from a popul ation
of non-phagocytic cells fromthe subject before the treatnent;

identifying a first difference between the first and second profiles of at

| east one or nore of said narkers; b) determining a third profile of
the one or nore markers froma cell-free bodily fluid sanple fromthe

subj ect after the tridattifiging a second diffeidadedretwaen iy third @udrfolnthpprofilied ef aof at

| east one of th nore markers from a popul ati on of non-phagocytic
cells fromthe %&%%%?f ?rfgfsa?%elaﬁ?réa nt; identifying a second

di fference between the third and fourth profiles of at |east one or nore of
said markers; and ©¢) idenoljyirimtifférbgdeﬁvgmaemthreffwdif&eenbeandetbﬂsetchtoi first

di f ference and t seco , identified.difference is
i ndi cati ve of t%%r 5 cglerem t%‘ ﬁﬁrﬁr}gﬁ dlfjf\é]enc? 1Sf1n(}lca§i§? th t RS B " condi ti on

in the subject. regre@smsreoﬂsoﬂ disesiserp torid@ion gy th kebjart.ogr essi on or regressi on of
a disease or condition in a subject corrpri si ng: a) determning a

first profile 01]4 one or nmp Orn%’nkﬁnnigh @Bu Q[ap%ﬁ)?e of eho Pntlg 5r't9e§t1n%r1?m a

cell-free bodily f1uitd™ samnp
determning a sedrsmieplrc@hdﬂuenrm‘ambjebteasiprmng of the one or nore nmarkers
froma popul ation of non- phagocytic cells fromthe subject at the first

time point, '&F{elf&ﬁbfﬁg aJirdt! IpFo%'-le Qf'onF%F %B%‘?né?ﬁ%(é"@ﬁﬂe& sd bt S; and

second proflles of a
determning a th)nlddloprﬁ@f’nd(Elldi‘eetbhéﬂ}oﬂmdeermpfe)fremrt‘hﬁ”d(lbjest Hefawen a cel | -free

bodily fluid sa subj { second time point;
determ ning a fg(E lf“r% r1nn1 C%mg?unjg?o hggléqje one of the one or nore markers
froma popul ati on of non-phagocytic cells fromthe subject at the second
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 before administering

the compound to the subject;

identifying a first difference between the first and second profiles of at least

one or more of said markers;

b) determining a third profile of the one or more markers from a cell-free

bodily fluid sample from the subject after the administration of the compound,;

determining a fourth profile of at least one of the one or more markers from
a population of =2n phagocytic cells from the subject after the administration of

the compound,

identifying a second difference between the third and fourth profiles of at

least one or more of said markers;

¢) 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.
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identifying a second difference between the third and fourth profiles of at
| east one or nore of said markers; and c) identifying a difference
bet ween tWe 2hizvEe69di f f erence and the second difference, PamAIS2I1/084969
identified difference is indicative of the progression or regression of
sai d disease or condition in the subject. 8. A nethod for identifying a
conpound capabl e of aneliorating or treating a disease or condition in a
subj ect conpri sing: a) determning a first profile of one or nore
mar kers of the disease or condition froma cell-free bodily fluid sanple
from t he subj ectS.bef dihe nadchodif styesrer thelrvtrinodp8owinateinh @t fedse orsudd]tiendne

determ ning a second profile of | east one of t ne,..or re rkers
from a popul at | Sn0F ok TeotyPled aet ol enlbFetifurergrl™

adm ni stering tbenmestpo tiechoh@hidoeytiidejlect ; identifying a first

di fference between the first and second profiles of at |east one or nore of
sai d markers; determ nin third profile of the o or nore
markers froma 811 - (rEd Gy MEf ok tiime s ead st et he
adm ni strati on of mbiaenatienpie dosli-regulated od @théited im thgcdl-fraotihy flnidfsahge of at

| east one of the one aor nore garkers hron1a popul ati on of non-phagocytic
cells fromthe SO0 QP PEsRKiffic st ration of the compound:
identifying a second difference between the third and fourth profiles of at
| east one or not® of Thainethvdrof emsoneaiche claims 9-3, vaendin ityeasgora ofl ifefome ence

between the first difference and e second.djff nce,..wherein the

Cdent i1 ed di 11 orBREaI 4 Se U PGSR Bt Rt S R Sant
anel i orating or cénigadd to¢heS@hPhstiosgasellor condition in the subject. 9. A

met hod for diagnosing or aiding in the diagnosis of a disease or condition

in a subject conmprising: a) determ ni afirst profile of one or
more markers of Ene digatid sl i IR P4 s i bBEP Yl G opf L o
sanpl e; by meke therternis dgwa reataddr prhifited & tbé cal fréceadily Anid sahplehe one

or nore markers fron1% B?Q_Iahiontof hagocytic cells haying a DNA content
of 2n (=2n phagBtRAe 1@ die|=e) phagogytic cels.

19. The method of any one of the claims 3-14, 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.

20. The method of any one of the claims 6-8 and 12-14, 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.

21. The method of any one of the claims 3-14, further comprising extracting

the one or more markers from the cell-free bodily fluid sample.

22. The method of any one of the claims 3-8, further comprising lysing the the

non-phagocytic cells before a).

23. The method of any one of the claims 3-8 and 21, further comprising

extracting the cellular contents from the non-phagocytic cells before a).

24, The method of any one of the claims 3-14, wherein the cell-free bodily

fluid sample comprise viable diseased cells, dead diseased cells, apoptotic diseased
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c) identifying a difference between the first and second profiles of at

| east one or nore of said markers, wherein the difference is indicative of
t he presanoeoiolz@sd di sease or condition in the subj ecPCTAB201/4%0d f or
assessing the risk of devel oping a disease or condition in a subject
conpri si ng: a) determning a first profile of one or nore markers of
the di sease or condition froma cell-free bodily fluid sanple; b)
determ ning 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 fference bet wesls, ctiﬂaelaﬁlhgmtnoamﬂs Sefcoiuas pganfsi feed cdls, adphbidass, oone or nore of
sai d markers, erein tdlfferencels i ndicative of the risk of

devel opi ng said TRARY 8? condition in the subject. 11. A nmethod for
prognosing or aiding in the prognosis of a disease or condition in a

subj ect conpri s2hg: Themethod)ofdl@t@lerﬁfth'erwgiilas341143>tzhe|m’imiltilbaet@feqﬁﬂeome nor e
markers of the dl Ser%rr?dl%l;so Sal dlse 30 of ENH B0 & res-eIl if eceﬂ fregbgcilfj t‘ljuléarrpl ©

b) determ ning & 'SEEON rofi ot f SLOP BB Nore markers
froma popul ati eampdd. =2n phagocytl c cells; and c) i dentl fying a

di fference bet ween the first and second profiles of at |east one or nore of
sai d markers, rei n,the .diff eren S |cat|ve osis of said
di sease or condi |onnrlhn thOdOf a1m§§wf§re}i1 met hod Oremgrskgressogisaﬁ%&tsﬁaese ef ficacy
of a treatnent ®&odonditicn sleasq)reﬁentaoﬂmmllmar donteats $fithe @o-plagmyticselng : a)
determining a first profile of one or nore markers of the di sease or
condition froma, cel l~fr f.1 ui f Refore the
treat ment; §7det eﬁh&ﬁeﬁlﬁ%%gbllgé%ngﬁgkh% ée(i(‘)’ff{lglgg F@ggr?“%nlgg he one or
more mar ker s f r oPn ghapagytit adlisbafoof a)=2n phagocytl c cells fromthe subject
before the treatnent; identifying a first difference between the

first and secongy profiyg&uRl oRhny SR 1RFRYL 0 TREEd 2F e RES:

extracting cellular contents from the =2n phagocytic cells before a).

29. The method of claim 28, wherein the one or more markers of said discase

or condition are not present in the cellular contents of the =2n phagocytic cells.

30. The method of any one of the claims 3-14, further comprising comparing
the identified difference of ¢) to a repository of one or more known markers of said

disease or condition.

31. The method of claim 30, wherein the repository is obtained by data
mining.
32. The method of any one of the claims 9-14, wherein the phagocytic cells

are professional phagocytic cells, non-professional phagocytic cells, or mixtures

thereof.

33. The method of claim 32, wherein the professional phagocytic cells are
neutrophils, macrophages, monocytes, dendritic cells, foam cells, mast cells,

cosinophils, or mixtures thereof.

34. The method of claim 32, 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 cell-free
bodily fluid sanple fromthe subject after the treatnent; det er m ni ng
a fourth woabida2¢8 at | east one of the one or nore nmar RPETAISRO10/M4269

popul ati on of =2n phagocytic cells fromthe subject after the treatnent;
identifying a second difference between the third and fourth profiles of at
| east one or nore 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 treatnent for
sai d di sease or 3E0ndi'ﬂhieumztlioki off gy &mbﬁdmtclairﬁ@%&,mb&trﬁmmefmn -phagocytar | ng t he

progression or f di.se Sg ondi 1] subj ect

conpri si ng: Ce%gaﬁe) o eé)fﬁlﬁfﬁlélc HSI’ ?SgPhl r T r%?fdl%%og nore markers of
t he di sease or condition froma cell-free bodily fluid sarrpl e fromthe
subject at a fiB&t tiThe npdiodtof any one of dhetckaims lAgvlerse tordl-froboedile of at

| east one of th ker 0 opul ati on of =2n phagocytic
cells fromthe glﬁl js%né@e 2\ Se?arrlatgz?%rorgta%'tofllﬁ Hﬁlgsap & identifying a first

di fference between the first and second pr Ofl I es of at |east one or nore of
sai d markers; 37. The n@@tOérorﬁi:Inirméﬁ avhtemrrtiiemdilbfiﬂvéi winpiciebloné uoirﬂe,rmre
mar ker s froma cell fro

raef d
time point; stool sa!wa anrlP%dfllulél cFreHrog%naﬁ *dre fyfoyia fth%l ,lcgéa{lc![f? (} ascn s Secon

’t he one
or nore marker splfeﬂmmfﬁlspommmmmnecbﬂ’romarprqghagmmanan t(helﬁmtrfmasm,tﬂmm subj ect
at the second ti ent i ng, a second. di ffer nce between
The trivaond § TFeRO i proguan ot it KB AR RORLi (RGNS rer o and
c) identifying pregidnteoancea tbsaﬂhime&nnéstee rhdtéradl bttiotlf aneaehad dhémmicsecond

di ff erence, Wher@' n thf gﬁg}lfl ed dlfferenc is |nd|ﬁat|ve of the

progressi on or eyt BT oLht Hreﬂli‘pg@’é%“@n(??l BOnBrEahIg. PHEMALbj ect . 14. A

met hod for i dentdlivyipt@ealGomploUiatl slofddvegdind@pRidaDFaglinaNBui@rinttfie@dli Nng a
di sease or condition in a_su ject conpri si ng:

fluid, or ocular fluid.

38. The method of claim 36, wherein the cell-free bodily fluid sample is
separated by filtration, centrifugation, flow cytometry, fluorescence activated cell
sorting, gradient-based centrifugation, elution, microfluidics, magnetic separation
technique, fluorescent-magnetic separation technique, nanostructure, quantum

dots, high throughput microscope-based platforms, or a combination thereof.

39. The method of claim 36, wherein the cell-free bodily fluid sample is

separated by using a substance present in the sample.

40. The method of claim 39, wherein the substance is a product of a marker of

said disease or condition.

41. The method of claim 36, wherein the cell-free bodily fluid sample is

plasma or serum.

42. The method of any one of the claims 3-8, wherein the non-phagocytic

cells are isolated from a bodily fluid sample, tissues, or cells of the subject.
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a) determning a first profile of one or nore markers of the disease or
condition froma cell-free bodily fluid sanple fromthe subject before

adm ni st ewpreg12ftiee98onpound to the subject; det er mpPoirA$2@ 19¢96nd
profile of at |east one of the one or nore markers from a popul ati on of =2n
phagocytic cells fromthe subject before adm nistering the compound to the
subj ect; identifying a first difference 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 markers froma cell-free bodily fluid
sanpl e from t he43ubj dte nafliodrof tlen 42 mhericdt thabodly fbfid sakhplecio hjpodiniine,
determning a fourth .profile.of at, 6 |east .one of t .one or. npre.markers
from a popul at | Siorilh FrpiTyih s Biee i SOR s RufEr iR pEitT he

adm ni strati on plkukheficoapuidoltained from ia ghesghadt yiongn én the Ciesneintbsfef druehce

bet ween t he third.aqg%fourth rofiles of at %east 0%5.0% nnr& of said

mar ker s; oRyging ?iPiaP{figH%‘t XogRP e A8 hEMEEH Iidebfacd o 4  er ence
and the second gichiat @o@en inwhethal Rihdier, ateahilbled, dhfib@r fangenomaicat es t hat
t he conpound is capable of aneliorating or treating said di sease or

condi tion in thelEysmes .ﬂuld\;ﬁ@%nrzyf@?i%%@@p@r}owsz@mn@h%glegmati@?l The met hod

of any one of t{givg|pRicBRal3adplc ORI BlboY, MvabeAdlec@REl QkinhNBi@NeRLitidIOr €
markers is up-regulated or activated in the cell-free bodily fluid sanple

conpared to theflhgmrpreaoyidi c cells. 16. The nethod of any one of the
claine 3-8, wherein at | east one of the one or nore nmarkers is

down-regul ated o4 i nhinRite@tbdion clahe4E &nlerchd @€ chRdid whifel blédd cemTPI € conpar ed
to the non-phagocytic cells. 17. The nmethod of any one of the clains 9-14,

wherein at | east_one of the one or re r k i§ up-regul ated or
BCTvated in'tneS oot 1 rERHGARR, G LT SR T S ek
phagocytic cel | &ils ak8soldtbEusiBtasodads. any one of the clains 9-14, wherein at
| east one of the one or nore markers is down-regulated or inhibited in the
cell-free bodily fluid sanpl e _conpar to.the =2n phagocytic cells. 109.
The met hod of a%@ onéﬁﬁfmgﬁg‘%ﬁﬁi (gﬂfiﬁmﬂh%%é%ﬁﬂFﬁﬂl@?%@Tp%$8®?¥e or the
second profile eaRpfdisesed hefl@absromengfluaisdef@sictianel @fl sétifg, Mgatioh, Nor e

mar kers of said disease or cagndition.. 20. The. nmethod of any one of the
claims 6-8 and $Bdigntbaggdeny %H%Fﬂfl?la nyetafipidies.Jpaghelie SCRRiptoR profil e

conprises the aRs@RGR, MorekedtDRshetRNEpRitioh RRhAIGE:, AindiRERUBRfuk@LS Of said
di sease or condition. 21. The‘nethodpof an oﬁe of the cﬁg{ns 3- 14,

further conpri sfi9fy hgbrthrgughpypmicrescepseagnd nidstosmingF k eenabipgtiohtharotfcel | - free
bodily fluid sanple.
47. The method of any one of the claims 9-14, wherein the =2n phagocytic

cells are isolated from a bodily fluid sample, tissues, or cells of the subject.

48. The method of any one of the claims 9-14, wherein the =2n phagocytic

cells are isolated from a population of phagocytic cells.

49. The method of claim 48, wherein the =2n phagocytic cells are isolated
from the 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.

50. The method of claim 48, wherein the population of phagocytic cells is

isolated from a bodily fluid sample, tissues, or cells of the subject.
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22. The nethod of any one of the clains 3-8, further conprising lysing the
t he non-phagocytic cells before a). 23. The nethod of any one of the

cl ai rs 3-8Ooantk/@1493f urt her conpri sing extracting the celPCultsroigoment s from
t he non-phagocytic cells before a). 24. The nethod of any one of the
clainms 3-14, wherein the cell-free bodily fluid sanple conprise viable

di seased cells, dead diseased cells, apoptotic diseased cells, circulating
tumor cells, infectious agents, fetal cells, trophoblasts, or fragnments

t hereof 25. The nethod of any one of the clains 3-14, wherein at | east one
of the one or nbl.e ndhketeshodfof slaint4 Hois®asberoin timoudily iflowd shwplprieisdent i n the

cell-free bodil d. in the one
or or e mar ker svdte Shit SHTE o G5 ebitfrrbn ikt MM St e

cel lul ar Contenﬁﬁnﬁipkhﬁlﬂﬁﬁmﬁhﬁ@@dMﬁhﬁiﬁ@hb@ﬁgnﬂﬂwwﬁhﬁnmméﬁmd of any one
of the clains 9-14, ther .co isin sing pha ocC cells
berore o o, el RATh Sty b TR g Y { o t her
conpri sing extr gghih&Dfr6e klptdeaint G@MHa8 M the tHi@MimbRer=AicPRAYORY bingiote! | S

before a). 29. The nethod_of claim28, wherein the one or nore nmarkers of
sai d disease or MTedndioripynvidpesample. Srddiam a prgimplantation cmbaio. masieht s of t he

=2n phagocytic geld matermdPsaliVd) 9108 d QEmPIE, BAVLIONE 195 A8 cE&vRbIRgBall4,
further conprising conparing the identified difference of ¢c) to a

repository of ofleidontergiia flpbwhoswa leids of sai d di sease or condition. 31
The met hod of claim 30, wherein the repository is obtained by data m ning.

32. The nethod ef anyrnenetiRl of BRine4ALM®, Ihddin I RIIEhR wWhite bRbagarytic cells
are professional phagocytic cells, non-professional phagocytic cells, or

m xtures thereof, 33._ The od of Ial 3 erein the profeSS|onaI
phagocytic cellg arejﬁﬁﬁFﬁﬁ’ﬁg A 112 ﬁﬁﬁgéa%ggﬂﬂﬁﬁd%@?égemd@%dr|t|c cells,
foam cel l's, maspogu@kibs of §REHFYAP LIS s isSlateduthgiribodiber eof  34. The net hod of
claim 32, wherein the non- prof essi onal phagocytic cells are epithelial

tcﬁlel‘ ZOf endOt hel %fl Cellhe metﬁo‘d%‘%grl?yl Sanseto%’themlaal engg]alnrleSIO 5(“26| Lerein%‘ie m xtures

population of phagocytic cells is isolated by flow cytometry, fluorescence activated
cell sorting, filtration, gradient-based centrifugation, elution, microfluidics,
magnetic separation technique, fluorescent-magnetic separation technique,
nanostructure, quantum dots, high throughput microscope-based platform, or a

combination thereof.

55. The method of any one of the claims 3-14, wherein the one or more
markers are nucleic acids, proteins, lipids, carbohydrates, metabolites, or

combinations thereof.

56. The method of claim 54, wherein the nucleic acids are nucleotides,

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

57. The method of claim 56, wherein the DNAS are double-stranded DNAs,
single-stranded DNAs, multi-stranded DNAs, complementary DNAs, genomic
DNAs, or non-coding DNAs.

S8. The method of claim 56, wherein the RNAs are messenger RNAs
(mRNAs), microRNAs (miRNAs), small nucleolar RNAs (snoRNAs), ribosomal
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WO 2012/ 012693PCT/ US2011/ 044969 35. The nethod of any one of the clains
3-8, wherein the non-phagocytic cells are T cells, B cells, null cells,
basophi | siwoap121i12498r es t hereof 36. The net hod of any oRETAfS201h@449%i ns
3-14, wherein the cell-free bodily fluid sanple is separated froma bodily
fluid sanple. 37. The nethod of claim 36, wherein the bodily fluid sanple
is blood, urine, stool, saliva, |lynph fluid, cerebrospinal fluid, synoyial
fluid, cystic fluid, ascites, pleural effusion, fluid obtained froma
pregnant woman in the first trimester, fluid obtained froma pregnant wonman
in the second tRNABSIRNAs)fthansfdr RNAa(tR&C s, smabl atgpfeegnB8NiAsORBAs), N the third

trimester, maternal bl ood, amj.ofi id, chorioni i | nmple, fluid
froma preinpl aﬁ%gpge&ﬁogﬁgflﬁws[ @P%HS)L’JH we WIEMS g@%‘\%@ pl acent al
sanple, fetal blood, |ayage and cervical vaginal fluid, interstitial fluid,

or ocul ar fluidS9. 38.ThEmethvdtofioldinof4, sthaiem BE prowlvesragd aminbecide béptidesee bodi |y

fluid sanple is segjtgséated b%ntfiﬂ r entrifugatio cytonetry,

?nz‘ylr 8nté%em, oid}es acgrlco%r}fes §1g?Rrot61ns, clogr%%eir]:sl ngYw{ ones.
fl uorescence actl sorting; gradi -bas centrifugation,

elution, mcrofluidics, magnetic separation technique, fluorescent-nagnetic
separ ati on techfd.que, Thaamedsdoficlaunr &, wdaeent therlipids sre fhiyglaids ot Higut

m cr oscope- base l.at.f.orns, or .a,c ination.thereof . 39. . The nethod of
cl ai m 36, wher efqt}lO%P}hatgd%séﬁo-lﬁs%eoel’ Ctl)lto)fjlgt%fp?sﬁeﬁsl’ ! l}écr?f)lﬁees’ glgcoglglﬁlg’r ated by using a
subst ance pr eseplycdrolifidveglsempihesphodfids, Fptengubiptdedtendl lipldaj meBlipidhyer ei n t he

cubet ance s & Rl Rl AR Rl BRSSO o e
serum 42, Theglyedrhigdsibligidyphosithatdylinbétot; phbspbatdy Blyceddgr ei n t he

non- phagocytic phosphatidylserine, lyso-choline glycerophospholipid, lyso-ethanolamine
glycerophospholipid, phosphatidic acid, lyso-phosphatidic acid, sphingomyelin,
galactosylceramide, glucosylceramide, free fatty acids, prostaglandins,
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.

61. The method of claim 54, wherein the carbohydrates are monosaccharides,

disaccharides, polysaccharides, oligosaccharides, or derivatives thereof.

62. The method of claim 54, wherein the metabolites are primary metabolites,
secondary metabolites, organic metabolites, inorganic metabolites, prostaglandins,
hydroxyeicosatetraenoic acids, hydroxyoctadecadienoic acids, steroids, bile acids,

vitamins, or derivatives thereof.

63. The method of any one of the claims 3-14, wherein the profile is a nucleic
acid profile, a protein profile, a lipid profile, a carbohydrate profile, a metabolite

profile, or a combination thereof.

64. The method of claim 63, wherein the profile is determined by a qualitative

assay, a quantitative assay, or a combination thereof.

94



cells are isolated froma bodily fluid sanple, tissues, or cells of the
subject. WO 2012/ 012693PCT/ US2011/ 044969 43. The net hod of claim 42,
wher ei n twe 2beditkep3f | ui d sanple is blood, urine, stool, PSaIUSeE /04460
fluid, cerebrospinal fluid, synoyial fluid, cystic fluid, ascites, pleural
effusion, fluid obtained froma pregnant woman in the first trinester,
fluid obtained froma pregnant woman in the second trinmester, fluid
obtained froma pregnant wonan in the third trinester, maternal bl ood,
amiotic fluid, chorionic yillus sanmple, fluid froma preinplantation
enbryo, maternabs.uri ﬁlélpmndtodromallainsééi imrei@haqmmtiativcsaw Bes §eqmemlbing,l ood,

| ayage and cervi.cal va §1 |nterst|t|§ é\llﬂ Qr | ar fluid.

44. The method Of°tf &P CH?§ ro Oé]i‘ O RETUERT RS %‘}ggr PP %F‘b‘%? “Cells. 45.
The net hod of agegummgp@hdlhgelﬁin&lsa@eﬂanggléeqwnﬁm@mh}ﬂahelzﬁtm- phagocytic cells
are isolated using antibodi eﬁ 'E] ] g ny. ope of the.clains

42- 44, wherein PHEABRCBEEBLYD] G&GCEBH’ °§65§r%e F ‘c‘)tF%PP By UPIEH ISt 1y,

fluorescence actyckcgetneial|sitp® basd@sterdsiontsé@ich@ily, s@id@sHagdeqitas@g, high-
centrifugation, elution, mc¢rofluidics, nagnetic separation technique,
f1 uorescent - nag?li‘é‘f‘igép%é‘if&‘%‘t“?%ﬁlafsé‘@ﬁhﬁ’aﬁﬂ@l SIEPHBE tItecigecmytigh PGk dot s,

hi gh t hroughput & REvcR@siedy bdtihas Qlen@s@BRiddahdaRRrhher eof 47,
The net hod of a?léghor?gl%g)? tr?e cl g}ll ns 91 14 Iﬂﬁa\l/lvrﬁeregl %éélt he I%gn aphélgocytl c cells

are isol ated frBEIAICHEIPIOPIGIEass ISP CARINSaEBY liggionchprtgeadf t he subj ect .

48. The nethod @qu@d%}ﬁgoﬂf?glé’hloie@@legécﬁlhﬁ@nggsehﬂencmec{yeéyﬁthtaﬁ@ r%?'ﬂm@hagocyt' c
cells are isolated froma popul ati on of phagocytic cel . The net hod

of clai m48, wh&deinsinghisversniephiaigiocspiancinel nagom@seﬂwlc@ge@%smwmlm
popul ation of p@@%&%ﬂoﬁleqﬂa orR¥ ehamgegxi %@tsg endih %ﬁﬁf sq%e@c%g vat ed

cell sorting, tration | en entri ugat
m crof | ui di cs, m@m@@qmmwamam amisted ddseri ctsfsmptlcfnl/lummmemeqfﬁmlm ic

separation tech . oughput

m cr oscope- baseg\ﬁg‘ﬁﬁg 1I %&%%srngctt}éo %ﬁéﬁ%ﬂgé%%ﬁpn (]g%b}r%e nmet hod of

cl aim 48, wher esmcmmnetpopmfaa¢ eidranatl lqsba@oqmbn/mnmhdnsnms of 8ightgS&UDf-r om a
bodily fluid sa tiss . subj WO

2012 b12693PCT) CRB O oRRTEgt S S e s osR B 10 M oPesmetiter ei n t he
bodi l'y fluid saaglogphietic pleaaet, phdtoidigzatisi mads,sp&alomey (ABBT{MS)‘ Fourtdy
cerebrospinal f| ui ? synovi al fl ui(g ]P{@%Sti c fl uieﬂ,1 ites, pI eur al

ef fusion, flui d"EB{OERARYS PReGHY ety (E SN AN TR [4SRedepePRQn O PiZelols o |

fluid obtained g BaRFRGNBMEy AT AesoantH M B EDONY-TCR) RS sBéctrobdetiy d
obtained froma pregnant wonman in the thlrd trimester, maternal bl ood,

ammi oti ¢ f1 ui d, SCAEENONRR 812 PPYMSGEIMS) ¢ polyperase shaia F3rindBE Rt at i on

enbryo, mater nahnaWslsn@lanf@ﬁ@r M, & e PCRO Nase e dde a§§tmo%rln{e@&cadss | ood,
| avage and cervical vaginal fluid, interstitial fluid, ocul ar ui d.

52. The nmethod SFCEIEIIRSCERt a5payser 2 Gubistian {eeokel | s are Whl te blood cells.
53. The nethod of any one of the clains 48 and 50-52, wherein the

66. The method of claim 63, 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.

67. The method of claim 66, 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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popul ati on of phagocytic cells is isolated using antibodies. 54. The

nmet hod of any one of the clains 48 and 50-52, wherein the popul ati on of
phagocyt iwoceld®2498 i sol ated by flow cytonmetry, fl uores®emas2@aiissat ed cel l
sorting, filtration, gradient-based centrifugation, elution, mcrofluidics,
magneti c separation technique, fluorescent-magnetic separation technique,
nanostructure, quantum dots, high throughput m croscope-based platform or
a conbination thereof 55. The method of any one of the clains 3-14,
wherein the one or nore nmarkers are nucleic acids, proteins, |ipids,

car bohydr at es, p@ymb@hkaSSCErd@mnhhggmhmngxlﬁeﬂ&mhﬁﬂﬁBGGEméuwnmbod of

claimb54, wherein t nucl.ei ¢ am%s are nu | eoti des tﬁf cleottléi
DNAs, RNAs, or Bﬁ&‘aﬁ%& Bringes Spegltomeiiy tRgermuass § ?GCEPQF BEUGHINE h t he
DNAs are doubl e}asérrd&mkﬁd)nmw@,nommgloéﬂ@mf @ndeDi- Mmambédtmﬁlbfrﬁnded DNAs,
conpl enent ary

non-codi n The net hod of
D Ee o PR o AL FR LBt R Rl - S RRAShenGR s Brtae (1 RNAS)

smal | nucl eol ar dRNA®N(iSHARRSINe of fRHS FFRIDI-TRWSa6S PoASmetrdy ! @R8fusle RNAS
(tRNAs), small interfering RNAs (si RNAs), heterogeneous nucl ear RNAs

(hnRNAs) , or srf OhBighip( FTRUAB 2SS RASURE IR agosplyyis wws&hﬁplomz%r% 54,

wherein the pr Ohlﬁés%ﬁe&ﬂoﬁleﬁVXNPPIMSﬂﬁour[é@E}Eﬁs@&ﬁl m&E B SmetANFTIR)S
anti bodi es, cytokines, foprotel roteins, or hormones. 60. The
a

met hod of cl ai mnBix- %ﬁﬁ@?fb ber dPROTtOp lmzaawégwtewa@&r@slon RElRtiodl fat s,

phosphati des, CM&&%&WALDP@Ph@ﬁ}rﬁ&s%p&%ﬁééy séc"oh&W%ﬁ%‘la‘é‘@ﬁyect&lrﬁ/&&' i pids,
gl yceroli pi ds, & ycer ophosphol i pids, sphingol’ipids, sterol |'ipids, prenol

|'i pi ds, sacchar IMS)).dyrfags pllag ren ired@@ncec ﬁ@lnthfn’ebb)lt y@éfstspmgphmridpaaaon

et hanol ani ne gl t ;

phosphat i dyl gl yggﬁgﬁ%%g%gg&hﬂg%% g&g‘rﬁflﬁgﬁ cjlhyso C §ﬁsgtlélh r;1/C}:1Zeart181|?)hosphol i pid,
| yso- et hanol am HdSH), ywewoghdepholstpil#iC)phisphray.icdinparayediendyiso- phosphat i di ¢

261, “Bron oot S0l FEL S5 ESRAFCr SLUSHRSEPAR it LY
acyl - boA acyl cévihPaj, ;Qaantb&yvsﬂ\aﬂtjple;x BER afibloes Flumﬂtemlﬁrég'memse{QMHS@ml d base-

1- phosphat e, shi n osi ne hi ngo | i oy gangl j oside | asmal ogen,

sul fatide, |ow H‘é %“?137 HGL%%%IF@%G‘H C?@L@bﬁ)%&?’g 4%@/“&%%%?&?% i popr ot ei ns
(VLDLs), high demsdhinend byplopatiohendisatddHirs JHEISH hisag abdlodedseaccthtqibinsiphat es, or
derivatives thereof 2‘? The hod of claimb54, wherein the carbohydrates

ar e nmonosacchar 4%s; % rglé%rc}%la SV IaHo S8R EHAPPHREMROPISEREE Rar | des, or

derivatives t heé(ﬁ‘ﬁﬁmed 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.

68. The method of claim 66, 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

96



62. The nethod of claim54, wherein the netabolites are primary

net abol ites, secondary netabolites, organic netabolites, inorganic

met abol i tWe,201wwgdagl andi ns, hydroxyei cosat etraenoi ¢ aciPd¥[US2011/044969

hydr oxyoct adecadi enoi ¢ acids, steroids, bile acids, vitam ns, or
derivatives thereof 63. The nmethod of any one of the clains 3-14, wherein
the profile is a nucleic acid profile, a protein profile, a lipid profile,
a carbohydrate profile, a netabolite profile, or a conmbination thereof 64.
The met hod of claim63, wherein the profile is determ ned by a qualitative
assay, a quanti tegtencmgasgenncingbyayntberi, reat-iioa sdqoarca@f revil2-terminator

2012/ 012693PCT/ US2011/ 044969 65. The4$Pthod.ofé%iai 64 §hﬁ§ein t he
quantitative asSSYiTEEsURIR U Y ey Feei Bt nET AT AR R Shot gun
sequenci ng, Sangguerdinge®AYiDirResdqu¢haing OV SSFRTULGEIN0IG, 4o keg@nane askquenci ng,
sequenci ng by hybri.di zati on,. pyrosequencing, capillary electrophoresis, gel
el ect r ophor esi sSORRIFHER heEwfienci ng, cycl e sequencing, ~si ngl e- base ext ensi on
sequenci ng, solid-phase sequenci ng, high-throughput sequencing, nassively
paral | el signatad.e setuentdiod®f cleimbivwiereROR: poeduenticriga pipteirever si bl e dye
term nator, paired-end sequencing, near-term sequenci ng, exgnucl ease
sequenci ng, SeqtRFEIHEPEYTY F Yol M EHEHIE)  SUGREHETHRT: ngl o- ol ecul e
sequenci ng, sequenci ng-by-synthesis, real-time sequencing,

reverse-term naf@r sedtuendiodgf clamnedovhercietje prociimprofikSddsequedbyng, Sol exa
Genone Anal yzer. sequenci . .SCLi DO sequenci ng,. M5- PET seguenci mass
Spect rometry. b PITALEPEYE FESePT HRLBF B R BHP PRI ERER EEBD: 7 ghe

( MALDI - TOF) rmsﬁtufsl@eﬂﬂim{]m; d}y%lmfbgeﬁhypﬁcpﬁ@mrbm?tbgrapﬁyoﬁ_ze(&Slu);iomasfs Cian
spectronetry, surface-enhanpc aser deorption/ioniz -time o i ght
CBELD 100 | s S RO EaEG PR DeriT s ey Qe L o0 rass
spectrometry, atHOSROSEHIS, Ra&SHLLRNRIO M HAL kRbrsmasy, FReK LRl Iy
(APPI - M5), Fourjer transfqorm nass spectrometr mat ri x- assi st ed

) . FIMS) ,
| aser desor pt i oR¥FSrGRIGERANAMEEGPI-EMmef Hredt @fbﬁ%ﬁlsﬁoggfﬁwtspfefﬁomé%nance
(MALDI - FT- 1 CR)  piBéifos SR fn {18 (E¥]) 386 QRe@scthyOriBssnapeaidsemet ry (SI M),
pol ymerase chain reaction (PCR) anal ysis, gyantltatlve PCR, real-tinme PCR,
fluorescence asdwyptiodpmratinetimco! JbbPELOALAN gMpnpstemetysyagrurde- a
conbi nation thergohe nfh (JHOFTRELAAHQfonfeldl nbSnetRESHR phiiSiopisdsel ¢ aci d
profile is a genotypiC profile, a single nucleotide polynmorphismprofile, a
gene mnut ati on pmefsispestrometie (EPIIARY). Fourise fragsfeymi thass specoppctivehylSat i on
profile, a DNA Y, i rofi - ) ref.ile, a gene
expressi on profi g?j%g&%9%%%g%ﬁ§%ﬁg%&¥%@§§g?ﬁﬁggéﬁﬁﬁ%qﬁgt(%%h%f cl ai m 66,
wher ei n t he nuclespmenadiMAIPPIBF THIER ) masd epastromered s¢vpngroy ipmemaaswedhanatryr eact i on
(PCR) anal ysi s, I nal vsi s, ct Fet G ana LS, . riction
f ragnent Iength“%%@@%%ﬁ%’|§%P%ﬁé%ﬁ§mgﬁéﬁVS#§£ “ﬁ%ﬁ%?ﬁgﬁb§§5§n3¥§§%s,
guantitative PCRasmevesmences@psmncinpt\&saerPGRtangakag) @ a(cRMbB@R)n thereof.
al I el e-specific oligonucleotide hybridization analysis, conparative genom c

hybri di zati on, ter ] i nel )
conf or mat i onal agolyﬁggpfﬁéﬁﬁ?@@k%é%Vﬁ%ﬁ%¥%§F&%%b%%gggﬁﬁﬂgg§ge ég?%ophisis
(DGGE), RNAase dtemmiicga pinablyisylstionriss as peiqtitioatenstate, & anydenylatissstate,

spectrometry, natri.x a si§ted | aser deﬁq{gtio [J.0ni zation-ti of flight

(MALDI - TOF) ~ as® C¥PRBERBHEL Y, O &1 cQmPraEpt By ey sHiFat™ ShmPEShy™ s s
spectronetry, surface-enhanced | aser deorption/ionization-tine of flight
(SELDI - TOF) nmas#2.specdihe orgtodyf clgna o, whetes the teid pfoffl¢ isglhternfi@dl®F) nass
spectronetry, a heri.c pre I hot ol oni zat i on S.S tr try

CAPPI - NE),  Four o RoEauf RGRR Sl BARbR, R0k Sl TR RS T, Y o

| aser desor pt i opdrfcomaratiiqoid chouratography Eiif©r gasichnayoglaphy,omss esonance
(MALDI - FT-1 CR) mass spectr netr%, s?conda&% i.on TBssS %pectronetry (Sl MVB),
surface pl asnon FFESYRERCBICELTERSPUBMSEY P &84 {5°Si t u hybri di zati on,
1;] I gor gscence [ ?d@bﬁfbuoﬂﬂjdﬁrziaﬁl{brﬁtahé Omfgligﬁl(ﬂﬂLDIdmnrmemeetrérﬁetﬁﬁ,t u

ybri di zati on | SH), i pmmunohi chem str | HO), m croarray, comparative
genomi ¢ hybri di $5%o5p2Y W&V%‘f‘&/%%ﬁd?asﬁfﬂeﬁr%?%‘% f‘?rgﬁ?'f”gﬁn‘&féﬁaéﬁrdent pr obe

anpl i fication (Mdifon/i6Haibh tiateiof &iM{SELDI PO ERs PipeShidiry Fudempsieent
Fragments (QWSF), m croscopy, nethylation specific PCR (MSP) assay, Hpall
tiny fragment Enrichnment by Ligation-nedi ated PCR (HELP) assay, radioactive
acetate | abeling assays, colorinmetric DNA7acetyl ati on assay, chromatin

i mmunopreci pitation conbined with mcroarray (ChlP-on-chip) assay,
restriction | andmark genom c scanni ng, Methyl ated DNA i nmmunopreci pitation
(MeDI P), nol ecul ar break |ight assay for DNA adeni ne nethyltransferase
activity, chromatographic separation, nethylation-sensitive restriction
enzyne anal ysis, bisulfite-driven conversion of non-nethylated cytosine to

N~ 1 o R - Y ~N O el



sequenci ng, sequenci ng-by-synthesis, real-tinme sequencing,

reverse-term nator sequencing, nanopore sequencing, 454 sequencing, Sol exa
Genonme AmaiDyarvo1g@quenci ng, SOLI DO sequenci ng, NM5-PET s@qGuAanseomng449ass
spectronmetry, and a conbination thereof 69. The nethod of claim 63,
wherein the protein profile is a protein expression profile, a protein
activation profile, or a conbination thereof 70. The nethod of claim®69,
wherein the protein profile is determ ned by an i munohi stochem stry assay,
an enzyme-|inked i munosorbent assay (ELISA), in situ hybridization,

chr omat ogr aphy, tilne gfiflightc (R-00&D ogssaspbotroneiry eatexphersd pesswh pboraioogataphy, hi gh
performance liquid chromato (HPLC s _chromat ogr aph Ss
Ppectrometry, ¢ HidanRHaBere puan e E byt Ry HES PR Eah AL MO}

desor pti on/ i oni matrixaRsistedrased dedolpti@htioniMALDF o U jramyés m-isp egdistmet r y,

el ectrospray ionizatio S spectronetry, surface-enhanced |aser
Geor pt i ol Lot SERTBHCT AT G S S Brmaer ity RdueT Drat oy

quadr upol e-ti me(f1sh,| rh@biinn{uQo Ak, MREFusREEHiF-bared htay, AbBRIRAREr i C pressure
phot oi oni zati on_nmass spectronmetry (APPI-MS), Fourier transform nmass
spectronet ry ( FiNEyscenagt efoetion %ﬁl@ﬁumlag-“é?ncaeog&wﬁ@mﬁf/l?noth?rfgﬁ i on- Fouri er
transformion cyclotron resonance (MALDI - FT-1CR) nmass spectronetry,
S_econ]giar_ydi on gﬁ&sbsﬁeﬁﬁﬂeﬂfm%EWaﬁ&Whﬁreﬁrfitﬁé Odrb3Hy0RRSS YIS is dteehdB8gopy,

m crof |l ui di c chj p-based assays,. surface pl asnon resonance, sequenci ng,
Western blotti nby %lggla??graﬁ’hyaﬁ%‘ﬂ?‘wﬁl?rﬂ‘&f“io%rﬁ&%é‘F%EfTCl“S*PE.Cﬁ“PH@"Oi%éatpﬂ}Sg“%‘f claim
69, wherein thepRtRheidd afidh b¥RbAREhRIMRtddHhe AMAHUBESHR GhdHOIA:tion
phosphoryl ation state, an ubiquitination state, a nyristoylation state, a
conformat i onal STRAKC-PAD) dicuiskabromate ety nass sbrrmeosteRky. ShefcentAsiay: mar ker s.
72. The nethod g Ghainth@sy, oMiemehdls §ierdhahydmfRfddiGed Bsgdet er m ned by
chromat ogr aphy, |iquid chromatography, size exclusion chromatography, high
per f or mance | i q@?sam@m/mﬁ@@@r%mf&B%K@AL%EOEW@W%@%@w, mass
spectronmetry, t . i i
desorption/ioni?ggﬁg%???%gﬁggﬁ?Fggﬁ%g%ﬁﬁLDfﬁﬁéﬁ?ﬁﬁgggﬁgﬁggﬁggnetry,

el ectrospray i ofidozptiongenifaEsh-yimews dighpeSELPIHEE) yasseftensetgndhradepde] aser

deor ption/ionizafi 1 [ ' - S

guadr upol e- tiﬁ%kg?ﬂéh¢§%?%?ﬁkkgg%“%@5%9&68§F%8%§¥§$$B§?ﬁ@ggﬁ%?¥?'pressure

phot oi oni zat i onmamspectpectry OhRRIFVS), BRRlcr MB)sforfguask epectroractisf @TMIAS S

tspeCt ‘ onetry ( F&%’F&%asﬁs%d L 33 %%oﬁmaﬁg@}:rglﬁ%ggr &sifo%’.iiol‘%@ict%&%no[" Fouri er
ransformion cyclotron resonance -FT- Mass spectronetry,

secondary i on neseas@Ee®ADRETYCR ShadSypectradetol, sevundas Raysss specira@iidinyi di C

chi p- based assa tection of fluorescenc det.ection, of.

Chem Ian neecent M EEbiB bt BReeRarecmy-S5 Sy Beblotelor ol ai m 63,
wher ei n the car hadtydembkedopicadi dfehbmildeinesceidoad akymehaesahagsfaphy, |iquid
chr omat ogr aphy, size exclusion chromat ography, high performance anion

h h ith pul sed tric detection (HPAEC- PAD),
i 0" chy ot oGt aphy. T gu BT BaTEJRRgy 1 b PuSBa BGRAy T hise

spectronetry, teandémasmessc@@eiohs.onetry, matrix assisted | aser
desorption/ionization-tinme of flight (MALDI - TOF) nass spectronetry,

el ectrospray ionizatiQn Sl ) SS. spectronetr urface-enhanced | aser
deor bt 1 on/ | ont 50t on- T s T of PRghe - PRI wfeer B! BETRRTRRREF S

quadr upol e-t i nepegndnty-eiited ddchFor combsonspect ronetry, at nospheric pressure
phot oi oni zati on nmass spectronmetry (APPI-MS), Fourier transform nmass
spectronmetry (FIMS), trix-assi s l.aser rption/ionjzation-Fourier
transformion cé%Fotnganggﬁiﬁ%gﬁ?ﬁﬁﬁfﬁﬁﬁ?g$%§§9%%§£k§%8% @%ﬁ% ?y,
secondary i on nasditepdct isowed diyea§SbiBhditiomadi oi mrunoassay, m crofluidic
chi p- based assay, detection of fluorescence, detection of

chem | um nescengg, or. i o) her. 74, T / one the
clainms 3-14, th?einr?%é&ggﬁfﬁg%’%%éﬂaﬁ&ﬁgggﬁ’W&%&gﬁggﬁéggq%gg%%n {tions.
75. The nmethod of claim 74, wherein the subject has at | east one prenatal
or pregnancy-refét ed Thiesetnd of elagpndivthicrsm the pdjecThe hwmehod of cl ai m 74,
wherein the subject has at | east one disease or condition that is not a

di sease or condition. 77. The nmethod of any one the clainms 3-14, wherein
the subject is a manmal 78. The nethod of claim 77, wherein the subject is
a human. WD 2012/ 012693PCT/ US2011/ 0449698



79. The nethod of any one the clains 3-14, wherein the disease or condition
is a cardiovascul ar disease or condition, a kidney-associ ated di sease or
condi ti onwoaorap@Bal or pregnancy-rel ated di sease or c@QWUSR@N/044969
neur ol ogi cal or neuropsychiatric disease or condition, an autoi nmune or

i mmune-rel ated di sease or condition, a cancer, an infectious disease or
condition, a mtochondrial disorder, a respiratory-gastrointestinal tract
di sease or condition, a reproductive disease or condition, an ophthalmc
di sease or condition, a nuscul o-skel etal disease or condition, or a derma
di sease or cond?9.i on.The@@thollvé ampedreokt ddimadyl4owbertineheali®hsrsor 8oridtjonwher ei n
the difference is ?reater tEan a 1-f§Ld dif.({erence.t gl. The ng%hod of
clai m 80, wher el*f EHEOVETPRL SRR O] OMEHOP SAIey A8cipigt §iscae greopdifign. a
1.2-fold, 1.3-f piletlatalbr frcbmdndy-rélatbd diodask or2ohditich, aAedological,or3- f ol d, 4-fol d,

5-fold, 6- fold, 7-fo|d,.8&fold, 9-%gld, or 10-fo|d.differen§§. 82. A
met hod for i denP‘?“F%HS%“d“%“hCe ISPSG CnGTR K ap autpigymune of wanmune-tglated dSeRsEi on
conpri si ng: or condiYiofl @tc@fid¥t, ih Rffediod disdasdrebhdigomb nanahonties disoar,a bodily

fluid sanple from a subject,havin%asald di sease. or conditijon
determning a s&ESMERIYSYERitointetingd raptriscascror GoRdHER. HIFREAIEGHE ASEBFPE from t he

subj ect havi ng saidfliof] SephMaRiic §0EE b @Adition, a musch168RIdh1NidRekedr f 1 rst set of
di fferences between the first and second profiles, wherein the first set of
di fferences is spdiion; & atdsrpahdisedse 8t CQPiPNl e rel ative to the second
profile; b) determining a third profile of analytes froma bodily

fluid sanple frgon a coRticodstBiyesie thOdlail@ ¥l agwhdabid tit BEaER M greQfndi tion;
determning a fourthﬁproflle of anal ytes from non-phagocytic cells fromthe
&

control subj ect thabe IHaldidif§rased di sease or condition; i dentifying a
second set of differences between the third and fourth profiles, wherein

the second set @f di fifem@ARADSLBInSRE®GIkict the diffeeentdis bellet 005 Ife1dr €l-ative to
the fourth profile; entifﬁgg done or nore_ anal ytes specific to

, id
the first set ofolfailfzr@Fdeﬁégf)gld:r Efdeldy ?hi@lds éSghld- &tld.gffolfh pieldetices, the

identified anal yie9-BRl 89108 K&, or Af-fosPdittedh&ease or condition. 83.The
nmet hod of claim 82, further conprising: d) obtaining a fifth profile

of analytes fromcells or tissues. affected by said_ disease or condition in
the subject havPng sdt BCHPS EXENBR ARG iOF MF; markers for giisgashohgpnditienxt h
profile of anal ydBsisficom cells or tissues not affected by said disease or
condition in the subject having said di sease or condition;

identifying a third set of. differences between the fjfth and sixth
profiles, wherein t Wzd‘ﬁtﬁir’i‘laln%tﬁr%i’rﬁ?? ?flé,nglpg%gro e@ﬂ%‘éh’f“fiéaql%‘etﬁﬁ@ ¥ifth
profile relativajdt kReeshitdkeef téitioand

determining a second profile of analytes from non-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 a bodily fluid sample from a

control subject not having said disease or condition;

determining a fourth profile of analytes from non-phagocytic cells from the

control subject not having said disease or condition;
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e) identifying at | east one of the one or nore markers of c) present in the
third set of differences. 84. A nethod for identifying one or nore markers

of a di seseeoo1e@adi ti on conpri sing: a) det er m niPAT/US2011/08496pr of i | e
of analytes froma bodily fluid sanple froma subject having said disease
or condition; determ ning a second profile of analytes froma bodily

fluid sanple froma control subject not having said di sease 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 itheifgecondopt @f of dfferences betivpendbd thirdiand fogrte ptoffiilasd

file of analytes. f : tic cells from.t bj,ect  havi i d
i cease or condb i R RIARRRNERG: St heTBH B¢ Bk AT oo

non- phagocyti c e&xmkthprdfilegm t he control subject not having said di sease or
condi tion; identifying a second set of differences between the third
and fourth profiles, er.ein the secon et _of. differences .i.s specific to
the third profile re ATuBe ReRPEARTES insfiedd bt BTN afeelBRE |1 1 ome
or nore anal yt eglsipea the secol dehef differsices elie idéntidiied fueyeesdemgmedriadrs e t o t he
second set of diféﬁrences, %he identified anal ytes being markers of said

di sease or condi®t GFF58Y PRE Net hod of claim 84, further conprising:

d) obtaining a fifth profile of analytes fromcells or tissues affected by
sai d di sease or 3tondiTthcaretliod of hieins 8 jfedter bamirdgngsai d di sease or conditi on;
obtaining a sixth profile of analytes fromcells or tissues not affected by

sai d di sease or condj.ti N i 7 id.dise dition;
Caent: Ty ng et b rd DebAliddh SREOSHRIR Gl AR ifLRARE Gy A0

profil es, wher eiliseabher dohdirioh mehe objedi Haf mgemnd dsedss os@mditionc to the fifth
profile relative to the sixth profile; and e) identifying at |east

one of the one or m&bﬁ%ﬁﬁ# %rﬁ&}% do%ﬁl& fﬂ{agfﬁe‘%'}}onl &k Bletisrsﬁlaisrngt a?ff’eEteg’Byé

di fferences. 86. A net entitfylng one or nore nmarkers o
or condition said disease or condition in the subject having said disease or condition;

di sease

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 more markers of ¢) present in the

third set of differences.

34. A method for identifying one or more markers of a disease or condition

comprising:

a) determining a first profile of analytes from a bodily fluid sample from a

subject having said disease or condition;

determining a second profile of analytes from a bodily fluid sample from a

control subject not having said disease or condition;

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

second profile;
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conpri si ng: a) determning a first profile of analytes froma bodily
fluid sanple froma subject having said di sease or condition

obt ai ni ngwa 20e0aee@3profil e of anal ytes froma bodily fl RCa/Gsanplog4969 om a
control subject not having said di sease or condition by data m ning;
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 non-phagocytic cells fromthe subject having said
di sease or conditi ony) determininghbtti@irdprofjleaf filyteshrqu ofi-pleagodytiandlsyftors f r om

non- phagocyti c ﬁFllS fﬁon1a Qpltrol suqbect not having said di sease or

condition by da SSWQﬁ? aﬁgsm SPHACPY ?%b a second set of differences

between the third and fourth profiles, wherein the second set of
di fferences i s specidetamining digutthproflepfehdlytes frgh avn-pegboyticivells foum tha

profile; and identifying.ope or nore.anal ytes specific to the
first set of di9?@?@%%§§“¥%k%t%ﬁ%ﬂﬁgﬁ?ﬁﬁngg%@ﬁﬁ’set of differences, the
identified anal ytes being markers of said disease or condition. 87.The

met hod of cl ai m 86, iflentiffieg a sxwomt sespindgfferences betapenghe thirdiamdjfomrth pfofitespr of i | e

of ana! yt es_ f ro%grgilnlt e S%Eontdisgtsolfedisffe?‘fnfcgsclts elgl f%%ts%ie(?hidcf. FoaR FelHve &0 hdi tion by
data m ning; obtaining a SIXth proflelce 0 ana’fﬁes ffom°cel s or
ti ssues not aff émttegrdiije;sai d di sease or condition by data m ning;

identifying a third set of differences between the fifth and sixth

profiles, wherein the.thi. S i i L6 . fifth
profile relative to ﬁ%ggﬁggﬁ%%Pg%Pﬂé%hgﬁgaﬁgﬁkt§g§9§;g%f??@@ﬁ%ggt | east
one of the one ofativorethesckel st ofdiffjrepres slentlentified e lttési bechgswtrkans of

di fferences. 88}@ qe%ngqx%gﬁﬁ&gentifying one or nmore markers of a di sease
or condition co%pﬂ?gfﬁg? :

85. The method of claim 84, further comprising:

d) obtaining a fifth profile of analytes from cells or tissues affected by said

disease or condition in the subject having said disease or condition;

obtaining a sixth profile of analytes from cells or tissues not affected by

said disease or condition in the subject having said disease or condition;

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

sixth profile; and

¢) identifying at least one of the one or more markers of ¢) present in the

third set of differences.

36. A method for identifying one or more markers of a disease or condition

comprising:

a) determining a first profile of analytes from a bodily fluid sample from a

subject having said disease or condition;

obtaining a second profile of analytes from a bodily fluid sample from a

control subject not having said disease or condition by data mining;
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a) determning a first profile of analytes froma bodily fluid sanple from
a subj ect having said disease or condition; determ ning a second
profil e ovoanwloye@s from non-phagocytic cells fromthe ®abjuseartioasssng sai d
di sease 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 fromcells or tissues affected by
sai d di sease or condition fromthe subject having said di sease or

condi ti on; detidemifyinggfisst §eoof diffeqonat bétevcaf tha fiesk yﬁd&scdnd@mfdﬁ l1's or

t t affected t h
Sai d i sease or “ROREY B ot of SRTRRE RvGRG. LBk T Kby T or onces

bet ween t he t hi sedongtofileurth profiles, wherein the second set of
differences is specific to the third profile relative to the fourth

profile; enLifying one o tes present doth t
first set of di ffer eﬂcgtgrnélﬁglg% (i rgﬁle an ﬁesailr%n PRrpieReEYe C?lﬂe 9 dentl f| ed
anal yt es bei ng ﬂiarsklgecshmmgmcbldmhamsencbmmondl tion. 89. The met hod of claim

88, further conprising: d) determning a fifth profile of analytes

froma bodily fluid on I b ect not haV| sal d di sease
or condition; Ogagﬁflg?%luﬁtgpéoi Ofta(ljlolgtetS oo’ fpg & écec§ﬂ%fr wWeen t he
first and fifthcqutof subgst nonheried smdtdlﬂaiemrlcchcﬁm}in byfdachlrﬁﬂamlggnces is specific

to the first profile relative to the fifth profile; e) identifying

i f1erences. w0 2019515 BRET (RS 65y e Che-BhTARN i Tt Rirh PATPL
one or nore mar keesinglic kcaidsetagdiftrenconidbocidie te tuindritdgirofje 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.
87. The method of claim 86, further comprising:

d) obtaining a fifth profile of analytes from cells or tissues affected by said

disease or condition by data mining;

obtaining a sixth profile of analytes from cells or tissues not affected by

said disease or condition by data mining;

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

sixth profile; and

¢) identifying at least one of the one or more markers of ¢) present in the

third set of differences.

38. A method for identifying one or more markers of a disease or condition

comprising:
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a) determning a first profile of analytes froma bodily fluid sanple from
a subj ect having said disease or condition; determ ning a second
profil e ovoanwlye@s from =2n phagocytic cells fromthe ®abjuseartioasssng sai d
di sease 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 froma bodily fluid sanple froma
control subject not having said disease or condition; determning a
fourth profile of angldytesiningefirstprofihafgoelytes fromel Hogil§ floihsthgle Conta ol

subj ect not havi nge ﬁlgl d di sease or c%qdi tion; identifying a second
set of differenteS hEeSA IS R FAEIE fourth profiles, wherein the
second set of differences is specific to the third profile relative to the
fourth profile; and determiningz) secadmrofily bfupatyme fiom morhagoratio/todls fropeci fic to
the first set OI e%ﬁg‘fc?ﬁa?vqr?es%i({(cﬁée%é \f%oﬁaqﬁtnhe second set of differences, the
i dentified anal }]t &pe ng TRrKErE of “CHi'd"di sease or condition. 91.The

met hod of claim90, further conprising: d) obtaining a fifth profile
of anal ytes from celidsntifying & §sties obdiffercned bty egnthe fidit swlaseondprafdesdi t i on
fromthe subi ect, aylnds LA dhAGaRS RLpeaRd) etk PHA|IgiAng XL
profile of analytes from ce 7SO 1T S80S ot "artedte f)y sald di sease or
condi tion from tdeendprbfilect havi ng sai d di sease or condition;

identifying a third set of differences between the fifth and sixth
profiles, whereint Lrd. set, . =R i fifth
profile relative toqﬁﬁtgms@g n%%ﬁlglg%ri)r {gl;e Og%%%gssﬁdn?%?ﬂ?g{egﬁk %Sf%l%%%@g | east
one of the one miid disrace orakdtion Hdmche spbjegdating paid Hiseasdrorabdndieon;of
differences. 92. The nmethod of any one of the clains 82-91, further

conprising extracti . ONne, t - dily
fluid sanple. 93. éetr%glt“%{}df Oglgth %@ﬁodggﬁ%ﬁ&f%%{lg%nasio?rgssggg-%o&ff Eerdt er
conpri sing |ysi sayd dibesd dreondinempfiag deystibjectdeling sdid fliscase ar)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;

¢) identifying one or more analytes present in both the first set of
differences and the second set of differences, the identified analytes being markers

of said disease or condition.
89. The method of claim 88, further comprising:

d) determining a fifth profile of analytes from a bodily fluid sample from a

control subject not having said disease or condition;

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

¢) identifying at least one of the one or more markers of ¢) present in the

third set of differences.
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94. The nethod of any one of the clains 82-89 and 93, further conprising
extracting the cellular contents fromthe non-phagocytic cells before a).
95. The meOhlot/watevany one of the clainms 82-91, wherein PhE/uSedoi49e® bodily
fluid sanple conprise viable diseased cells, dead diseased cells, apoptotic
di seased cells, circulating tunor cells, infectious agents, fetal cells,
trophobl asts, or fragnments thereof 96. The nethod of any one of the clains
82-91, wherein at |east one of the one or nore nmarkers of said disease or
condition is present in the cell-free bodily fluid sanple. 97. The net hod
of claim 94, wheo.ei n A hethotradentifyirez cmaokews mdrkgadith diesaseonditioondi ti on
are not present in the cellular contents of the non-phagocytic cells. 98.
The net hod of aﬁvm%ﬁggof the clains 90-91, further conprising |lysing the
=2n phagocytic cells before a). 99. The nethod of any one of the clains
90-91 and 98, furt hes) detormpningiardgstextfdactanalgtes Eomul taxdile Onitlembhsle froom t he =2n
phagocyti c cellamggiﬁ&? a%ddm%g%br&ﬂ%npﬁthOd of claim99, wherein the one
or more narkers® O sal dediSEASECSF “Eohdl'ti on are not present in the
cellular contents of the =2n phagocytic cells. WD

2012/ 012693PCT/ US20 1dktcdnd@@S% se¢@l.prafie ofamalytd fioi a@imphegreynd cdlhéonl ai ns
82-91, further ﬁggﬁ&&%hg&ncgﬂﬂﬂ&gp r%gﬁﬁﬁqgntified difference of ¢c) to a
repository of one o Tor & Krown Harkers of “said di sease or condition. 102,
The met hod of claim 101, wherein the repository is obtained by data m ning.
103. The met hod of adsntidyiag ofirst st otdiffenerce® Detdten thir&rseiml sebmdphefdeocyt i c
cells are profesgiQ Vi 4 J - i . ytic cells,
or mxtures the?@%.Bq%ﬁﬁgﬂgﬁgk%%%ﬁggl% m%P%ﬂ%] %§§?§%g€§%%£?ﬁgﬁgrofessional
phagocyti c cel | sscandeprofile;

b) determining a third profile of analytes from a bodily fluid sample 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.
91. The method of claim 90, further comprising:

d) obtaining a fifth profile of analytes from cells or tissues affected by said

disease or condition from 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;
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neutrophi |l s, macrophages, nonocytes, dendritic cells, foamcells, nast
cells, eosinophils, or mxtures thereof 105. The nethod of claim 111,
wher ei n tWe 201pa9df essi onal phagocytic cells are epit hecCrals2aelol4s9

endot helial cells, fibroblasts, nesenchymal cells, or m xtures thereof

106. The nethod of any one of the clains 82-89, wherein the non-phagocytic
cells are T cells, Becells, null cells, basophils, or m xtures thereof

107. The nethod of any one of the clainms 90-91, wherein the cell-free
bodily fluid sanple is separated froma bodily fluid sanple. 108. The

net hod of cl aim 107, idwh'e‘yieg mttﬁlﬁeetbxﬁdiffeyentésthedwesamlfet‘tti wdlsixdqﬂoﬁlasri ne,

stool, saliva, r ospi. nal cystic
fluid, ascites, W%%E ??%§f$ﬁ%“??6#&?%%{%#”§%ﬁ$¥ ]B?gﬁ%g wonan in
the first trinesk@qnmﬂéund obt ai ned from a pregnant wonman in the second
trimester, fluid obtained froma pregnant monan inthe third trinester,

mat ernal bl ood, ami 1denhérlm§raq 1e1as%ho(r)1£: Iop tﬂe on or mol‘rlsm%r S 0? t) ers%htdln]tﬁelom a
prelnplantatlon enbrS I'va, acent sanpl e,

fetal blood, | ayhagectadidiffeesmeéscal vaglnal f|UId, |nterst|t|al fluid, or
ocular fluid. 109. The method of claim 107, wherein the cell-free bodily

fluid sanple is,sepa ted b f||trat| centy g3t on onmetry,
fl uorescence ac ?vate‘@1 waMCﬁs8”Fmo ,eChl |en%IEas§80%anH%fu9%%l
el ution, nicrofﬂmmdem&nmﬂmmmmwsﬂmﬁé@&bhﬁk@bmﬁ@dhmiqneb.fIuorescent nagnetic

separation techni que, nanostructure, quantuntdots hi gh t hroughput

m croscope- baseg p| at'[fh%r o_d% e@ cEn%:;? h@‘%;all dé rf&lsafer ce'r&pQ151n§Hgst11%¥1€Od OT

cl aim 107, mhereln the ce y using
a substance preﬁembmmeDQem$MMﬁm&manll The nethod of any one of the
clainms 82-91, wherein the one or nore markers are nucleic acids, proteins,

lipids, carb Ohyglé{' at espp, %tt}%la%k lcn]i)p(ﬁte O(P'Ehe(\c?amg @%9 91{31%3'5 Hl%gloéomprising

extracting the cellular contents from the non-phagocytic cells before a).

95. The method of any one of the claims 82-91, wherein the cell-free bodily
fluid sample comprise viable diseased cells, dead diseased cells, apoptotic diseased
cells, circulating tumor cells, infectious agents, fetal cells, trophoblasts, or

fragments thereof.

96. The method of any one of the claims 82-91, wherein at least one of the
one or more markers of said disease or condition is present in the cell-free bodily

fluid sample.

97. The method of claim 94, wherein the one or more markers of said disease

or condition are not present in the cellular contents of the non-phagocytic cells.

98. The method of any one of the claims 90-91, further comprising lysing the
=2n phagocytic cells before a).

99. The method of any one of the claims 90-91 and 98, further comprising

extracting cellular contents from the =2n phagocytic cells before a).

100. The method of claim 99, wherein the one or more markers of said discase

or condition are not present in the cellular contents of the =2n phagocytic cells.
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112. The nethod of any one of the clainms 82-91, wherein the anal ytes are
nucl eic acids, proteins, |ipids, carbohydrates, netabolites, or

conbi nat iwoe0tdae@df 113. The nmethod of claim 111 or 1PET/CHRENBH4Y62 he
nucl ei ¢ acids are nucl eotides, oligonucleotides, DNAs, RNAs, or DNA- RNA
hybrids. 114. The nethod of claim 113, wherein the DNAs are
doubl e- stranded DNAs, single-stranded DNAs, nulti-stranded DNAs,

conpl ementary DNAs, genom ¢ DNAs or non-coding DNAs. 115. The net hod of
claim 113, wherein the RNAs are nessenger RNAs (nmRNAs), mi croRNAs (nm RNAs),
smal | nucl eol ar IRNAs Ths neRNAY anyr oot drelaif\ES 9 [, fiRias yomprisagshmparkigAs

(nrnad)  or st R R AR tor SR ARER R RBI ST 111 or

112, wherei n t hgis@robionditia.e am no aci ds, peptides, enzymes, antigens,
anti bodi es, cytokines, |ipoproteins, glycoproteins, or hornones. 117. The
met hod of cl ai 1 11 reinthe lipids are fatty. acid neut r al
fats. phosphat | ¥Es. citsrilica SFRm iy SeshBh Bofis EpiigfEiiies

gl ycol i pi ds, gl yien®l i pids, glycerophospholipids, sphingolipids, stero

|'i pids, prenol |ipids, saccharolipids, polyketides, choline

gl ycer ophosphol i pi d, gt hanol.am ne gl vcer opho | i.pi d .

ohosphati dyl i noltof I TEABIHATHES iy BRI RRIE sBieuyr shsspragi cels

| yso- chol i ne gl yreerdphiosy pbhdopytit, celly aon-ptoiarmona phayecyt®ylcglie pophxosehol i pi d,
phosphati dic aﬁhpf %yso-phosphatidic aci d, sphingonyelin,

gal act osyl cera 8@9‘glucosylceranide, free fatty acids, prostaglandins,
triacyl glycerol, diacylglycerol, nonoacyl glycerol, acyl-CoA, acylcarnitine,
oxysterol, cerahfde, Thamditledigiclaim $phiwhgeindhbmstesiiephpsigbatie celhikrangosi ne,

| ysosphi ngonyel i n angl i osi.des, pl asnal syl fatid | ow density

1 onrot erns (LBRLp AP UREG Gt & BT s B LA R ey SR cemsi ¢y

| i poprotei ns (HRsipphispbd migaire thase- | - phosphat es or derivatives thereof
118. The nethod of claim 111 or 112, wherein the carbohydrates are
nmonosacchari des i sagchar.i de ol ysaccharj des, oligosacchari.de or

Gor vat [ ves. + en %oy © 11§ TG lEeiBe L VEREFH O Rn el RSRSERE B e

nmet abol i t es ar eaprpiteiiyl oo, alibitliclielscells dibmbthat ymeretchpmbl dels or mixgans ¢

nmet abol i tes, ing%gggic nmet abol i tes, prostagl andi ns, hydroxyei cosat etraenoic
aci ds, hydroxyocfadecadi enoic acids, steroids, bile acids, vitanins, or
derivatives thereof 120. The nethod of any one of the clains 82-91,
wherein the profod e iTheaatiudlofbry @aeiodlthprctiimd &2-8Q wherietha ngr-plfaghbeytica | i pi d

profile, a carbohydrate profile -a abol.ite profil r a conbination
t hereof 121. Tﬁgﬁ%%f%%%@6?0%¥dﬁwfﬁ@§?a O@Fe?HRVﬁlﬁﬁﬁ%?gfe i s deternined by

a qualitative assay, a quantitative assay, or a conbination thereof 122.
The nmethod of cl@i m Iht metvdroémy drivef eahtims 20-P b evhassae vdkfesmgduenci ng,
direct sequenciﬂ%ﬂS&gqg%quggggﬂgn%%ggﬁnﬁaggnn§gnger di deoxy term nation
sequenci ng, whol e-genone s%quen0|ng, séﬁuen0| g 'by hybridi zati on,
pyrosequenci ng, capillary el ectrophoresis, gel electrophoresis, duplex
sequenci ng, cycl@.sedhemsithng,of slamyl & bhewinght enigly dlnidsegpkneblngl, usud,i d- phase
sequenci ng, high-through equengi n ivel y. paral l.elq sign re
sequenci ng. emir e o e B A8 eGSO FIEE P LML AR i SREH

pai r ed- end sequplakhdfusineaiuid ebtamsEhoe apraggant &onud thasdet seyendiung,
sequenci ng by ligati short-read seqguenci ng,. si ngl.e-nol ecyl.e sequenci ng,
sequenci ng- by- sYMERELTEM & PEga ameE NP KGRy PR oty
sequenci ng, nanppgiaat segueinchdird 4bdesseqhasaaldihod Sohexti foedehwiodial yzer

sequenci ng, SOCLi DO sequenci ng, Ms-PET sequencing, mass spectronetry, matrix
Sl ared Taser HUBORIIG AR, ARG TS GROPI BAE NS THERY s
spectronetry, eb#ioh phepit@aiplo] Zal blosd, (ke andReS icaPRGna DINRY, Miterstitial

sur face-enhanced | aser deorption/ionization-time of flight (SELD TOF) nass
spectrometry, qll4draosveitie of flight (Q TOF) mass spectrometry,

at nospheri c pressure photoionization mass spectronetry (APPI-MsS), Fourier
transform mass s@Eect roeidihod (OFdivm 10 7y8hede-tAsS &dlistibollids fiiid sample is
desorption/ionizationFourier transformion cyclotron resonance

(MALDI - FT- | CR) $fRaw@tcd B¥ ditragpaceytn %E%éaww%aﬁt reSpRaes $GEt Sl si M)
pol ymerase chain reaction (PCR) analysis, quantitative PCR real-tinme PCR,
fl uorescence assay, colorinetric assay, ¢benm | um nescent assay, or a

conbi nati on thereof 123. The nethod of claim 120, wherein the nucleic acid
profile is a genotypic profile, a single nucleotide polynorphismprofile, a
gene nutation profile, a gene copy nunber profile, a DNA nethylation
profile, a DNA acetylation profile, a chronbsone dosage profile, a gene
expression profile, or a conbination thereof 124. The nethod of claim 123,
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hybri di zati on (Cl SH), imunohi stochem stry (IHC), m croarray, conparative
genom ¢ hybridi zati on, karyotyping, nultiplex |igation-dependent probe

anpl i fi cavpDan12(avkds), Quantitative Miltiplex PCR of ShoPCTRISc@inmg49ent
Fragnments (QWPSF), mcroscopy, nethylation specific PCR (MSP) assay, Hpall
tiny fragnent Enrichnent by Ligation-nedi ated PCR (HELP) assay, radioactive
acetate | abeling assays, colorinmetric DNA acetyl ati on assay, chromatin

i mrunopreci pitation conbined with mcroarray (ChlP-on-chip) assay,
restriction | andmark genom c scanni ng, Methyl ated DNA i nmunopreci pitation
(MeDI P), nol ecubating) gedient-bagét ccasSiagatibig relubidid mmidefiudes meddnytid separsticer ase
activity, chron?to raphi c se aratiton ”aﬁt h¥l gt.i on-sensitive retstri ction
enzyme anal ysi s ONTI Rl B AL ARSI IS SEREHIOA BT IISTHI TS8Ry er si on of
non- et hyl at ed dyts, dsghnkrotighput @irdscopretiakdl pldifonels, vga BEhbianmhyisirsf. or a

conmbi nation thereof 125. The nethod of claim 123, wherein the nucleic acid
profil e is det ef nedyby, g Seguencl o heghnh aus GElosh el (amdis ect
sequenci ng, random shot'gun sequéenci ng, granger [ cFeoxy Y eV Hat T 6n

sequenci ng, wholeagedobpasisg queRthchressatu@rchmgleby hybri di zati on,

pyr osequenci ng, capillary el ectrophoresis, gel electrophoresis, duplex
sequencing, cycl g sequenching.raindlerAase, sXLLOSLAN SeAuEnci gy, sol | d-phase
sequencing, hig -t‘hroughpu}f sequenci ng, nmassivel'y para b el° Si ghat ur e
sequenci ng, enumsikon aRGRcletegiteaotags, Bipids coaeliobiy drhtes, diygabbBtesrionat or ,

pai red- end sequenci.ng, near-term sequenci ng, exonucl ease sequenci ng,
sequenci ng by Ifodlgtflflaglﬁ?s RSPt - r ead sequencing, single-nol ecul e sequenci ng,
sequenci ng- by-synthesi s, real-tine sequencing, reverse-term nator

sequenci ng, nanopor e Bemedndiofigyy disdf eglrencdig], vbotcaxthe Gamoesardnal yzer

ing, SOLi , i ng,,. M5- PET i . ] , d
conbi natf o thereare EISERAR: G SR TS e A0y TR G BRSO I 2 °

profile is a protein expression profile, a protein activation profile, or a
conbi nati on t hetBof Th2Metibdef pleinhdd @fl 12]vaiemid (6 nuglkie rainarthe protein
activation profijl npri ses  deter g nin ph gryl atign state, an
ubi quitination glfcaetogl,gesadl r Pcsl?ogl;??sa Rk ]gft\lg‘ts ’eo,r%yrwgﬁ\%:goﬁfbg(rasﬁati onal state of
the one or nore markers. WD 2012/ 012693PCT/ US2011/ 044969 128. The net hod
of claim 126, whktrei Thehetipdet eiem pilofrhbmin the BdAe are dogbletsiraraiad DNAS,
i mmunohi st ocheny.st,r. n Z |, i d_i @nsl ar (ELI SA),
chr omat ogr aphyﬂlﬁélaﬁﬁrﬁlﬁgﬁpgﬁgt %glg %ﬁ&edg};ﬁs’ 8é< u@?ngar]ryﬁ\}r}%sﬁg%?))g%{caphy, hi gh
per formance | i qDNAsohnaratdagr@PAy. (HPLC), gas chromat ogr aphy, nass
spectronmetry, tandem nass spectronetry, matri x assisted | aser
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130. The nethod of claim 126, wherein theorarbohydrate profile is
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chromat ogr aphy, hi gh performance ani on exchange chromat ography with pul sed

anperonetric detection (HPAEC- PAD), |iquid chronatography, gas
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135. The nethod of claim 134, wherein the difference is at |east 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, awbabtyo139%old, 6- fold, 7-fold, 8-fold, 9-foldpPCBUSLOH0H96
difference. 136. The nethod of claim3 or 9, further conprising

determ ning at | east one diagnostic paranmeter of said disease or condition.
WD 2012/ 012693PCT/ US2011/ 044969 137. The nethod of claim 136, wherein the
di agnostic paranmeter is determ ned by physical inspection, visual

i nspection, biopsy, scanning, histology, radiology, inmaging, ultrasound,
use of a conmmer glyedrophospholjedgthiosphtédit aeidy, lysomiasphhidic aad, splesgdnnglinanal ysi s

of bodily fluids r nitorin eur al tivity., 138. The nmethod of any
one of the clai acgqsig?ra%gr%lflﬁosmﬁ%ralgwgﬁg‘?e f?ﬁ?’r%“%a?@%?%a Ohprise at |east
one gene sel ect edcflgipoardihdiagngygera onsiocatylgigedd], AKToA BAtarnftioER, ERBB2,

ETS2, FCS, JUN, NMAP2K1, 2, PDGFB, |',. SERPI NB2,. SN and SPPL 139.
The method of aff§ySEHY CBfaI\I{I{YEeeC?fF%E’ @E'%ﬂ?ldﬁﬁstff]éi’w}?s?}}%e’ Reoginc. 5% mrar ker s
conprise at | eagihinosydeanea8beddgfladhiaipet RelfgideUpw cemsty Sbbpgeds AKT1,
AKT2, BAK2, CDC25A, E2F1, EGFR _ERBB2, FOS. JUN, MAP2K1, MVP2, NFKBL1,
PDGFB, Pl K3R1, SRS RENY owdepsitEporraeip( XBSLs) Shgidensitphiporiateds (HRIp3.  and

TP53.  140. TheydmiRitha0f 1 8R%pRA& RlediRev&!tRir8st 3- 14, wherein the one or
nore markers conprise at IeasP one gene selected fromthe group consisting

of CASP8, CASP9, COL18A1, ETS2, HTATIP2, MW9, SRC, _and TW ST1. 141. The
met hod of any ohE- of ﬁ'ﬁéneél}ogioﬁﬁla@l ihl,orv%%’r"étieﬁl?ﬁéCﬁﬁ&yﬂat‘?‘?ﬁf% mar ker s
conprise at | eambnQA&hGENS, Cﬁ@b&ﬁii@&&&ﬁ%(ﬂl&@dﬁ@r Bsa6QRBUG! d@riPdtivaKT1,
APAF1, ATM CDC25A, CDKNLlA, ETS2, FCOS, L8, ITGAML, |TGA6, | TGAV, JUWN,
MAP2K1, NFKBI A, teh’l?/@\fd, PLAUR, RAF1l, SERPI NB2, SYK, TIMP1, TNF, TNFRSF10B,
and TNFRSF1A. 142. The nethod of any one of the clains 3-14, wherein the
one or nore markers CoRpPidiRA ofitlalnea@slt oraNe yJeRen §e needbetted fro prilnds gr oup
consisting of ACP2, AK2, AKT3, ARL5B, ATP2B3, BGN, BRAF, BTQ&2, CAMKK2,
CAPG CAPN12, OPeibolitesergepsiary pripbolitds gygeuametehgliss, inpgepiia mebpies. GnAQ
CP1BB, HNRPLL, pioiAdundiROR,arbiNERAA b HEMcid ARy odeClaRnole YERE, MAPKAPKS,
MEF2A (includes, EG 4205), MEF2C, NVL, PCYT1A, PGLYRP4, PLOD1, PPP1CB,
PRKAB2, PROS1, ®9PRE, biRagay vithrus. i deratyaschae)f, RBMVS2, RBPJ, STATSB,
THBS1, TRIB1, TRI M2, TSPAN6, and ZDHHC21. WD 2012/ 012693PCT/ US2011/ 044969
143. The nethod1®f anhe@gnodiof hiyorel R t¥kladnd d-9 WR@kRIMthE PR fiRNEaOr NOI e

mar kers conprise at | east one gene selected fromthe group consisting of
BAGALTS, BOP1, elec aqstprafilecopaiein prefiin olividpwile, erpbpfgdraty prefile. «0TSC, " CTSO,
CXCL10, FCGR3A, nERRRite hiBAk, o BBmbiBYE: MARALC3B2, MBAA4A, MBRL, MYADM.,

NI D1, PF4, PION, RNF217, SAMDOL, SERPI NGlL, and SPARC. 144. The net hod of
any one of the clains_3-14, wherein the one or nore nmarkers conprise at

| east one gene &1 ect™d methodhof Alaimy ¥ yheisiaheriofls indetomised by AvpD2,
ARHGAP15, BATF2 ua@%%—asﬁ@hﬁﬁﬁitati%a Gk rdbinddR dherddrIST11, CHSY1, CLECAG
CTSZ, CXorf21, CYTHA, CYTIP, DLEU2, DNAJAL DOCKS, DTX3L, DUSP6, EPSTI1,
ERF, F2RLL, FYB, GABRB2, GBPS, GLRX GNB4, |CAML IF135 |FIHL |FNARD,
IL1RL, |RF1, |T8Rs, (JAsmctiodetgigim | Hpyhorgaphe quaplitaigreiardns sspicedrd, Mriop,
MILJP, MM MT@ifuct M ADMae SIS st 2equbVis, SHESEkcox)\BminatiRPE4B, PLODL,
PM., PRKCB, PSMBY. %\13 e R?\IAS%%,'Q(]I%TP&g s%%gl_,e_oﬁ L1l SERPI NGL, SETX,
S| GLEC10, SKI L, SeSpenpiarg, WhyNpgamme sgpeagng, spreecingy ybridiggony  STAT2, STK17B,
STK3, TDRD7, TMdseqlMeReShbiRdry INNERRoIBis, JPMeetropRONEL . dl 1dBfs2L 6,
UBE2W USP18, %1?qu\ARS,§’ v\ij PET,” anrgﬁg\y i & 1%@% e Wg? 2% one of
the clai ms 3- 14cyaldrefenping e gimbaso extension spruckans selshiphipswqemncingdsgh-one gene

selected fromt i i . 1 ~n ARHGAP27,
B3GNT5, BCL10, %‘%&@%Eedﬁ%%%? Hfgs,gveg%df @ggﬁ?g‘%@l}[g%@h%& , %%’, DDX58,

F2RL1, GDPD3, QGMAISICinglbSTIdBible freSTRH@Dyr, it fqueviBCRICaHSPAG. HSPC150.

| LAR | MPA2, KPNBI. KRENENL ) 30904, | TB4R, MAEA, MARK2,
MBOAT2, MPZL3, %&%@@tﬁ?ﬁ%ﬁ?ﬁﬁb&%&?&%ﬁéﬁﬁ?%s&?&?%%ﬂp, PXN, RALBP1.
RODL, RPS6KAL Slq@ERIngSERIADR|ccBk C8dncif), RiqueSRLIG-syBRENT teal 5Tt4.  TBCLD3,

TNERSFO, TRI MR1, UPP1. \P524. 7ZBTB34. and ZNE256

Sequencing, reverse-terminator seueticing, nanopore sequencing, 454 sequencing,

Solexa Genome Analyzer sequencing, SOLiD® sequencing, MS-PET sequencing,
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WO 2012/ 012693PCT/ US2011/ 044969 146. The nethod of any one of the clains
3-14, wherein the one or nore markers conprise at |east one or nore of the
mar ker s iwonpiFaiee3by t he net hods of any one the cl ai ns PB2ZAB2011/044969 A Ki t
conprising a plurality of marker detection agents that detect at |east one
or nore of the markers identified by the nethods of any one of the clains
82- 91. 148. A nethod of treating or preventing a disease or condition in
a subject conprising adm nistering to said subject an agent that nodul ates
the activity or expression of at |east one or nore of the markers
identified by thessptdiodstrpfmarnyawnted ider dcbaptis)/i82iz8ibn-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.

123. The method of claim 120, 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.

124. The method of claim 123, 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, reverse-transcriptase-PCR analysis (RT-PCR), quantitative PCR,
quantitative RT-PCR, allele-specific oligonucleotide hybridization analysis,
comparative genomic hybridization, heteroduplex mobility assay (HMA), single
strand conformational polymorphism (SSCP), denaturing gradient gel electrophisis
(DGGE), RNAase mismatch analysis, mass spectrometry, 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), Southern blot analysis, in situ

hybridization, fluorescence in situ hybridization (FISH), chromogenic in situ
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hybridization (CISH), immunohistochemistry (IHC), microarray, comparative
genomic hybridization, karyotyping, multiplex ligation-dependent probe
amplification (MLPA), Quantitative Multiplex PCR of Short Fluorescent
Fragments (QMPSF), microscopy, methylation specific PCR (MSP) assay, Hpall
tiny fragment Enrichment by Ligation-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,
surface plasmon resonance, bisulfite-driven conversion of non-methylated cytosine

to uracil, methyl-binding PCR analysis, or a combination thereof.

125. The method of claim 123, wherein the nucleic acid profile is determined
by a sequencing technique selected from 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,
SOLiD® sequencing, MS-PET sequencing, mass spectrometry, and a combination

thereof.

126. The method of claim 120, wherein the protein profile is a protein

expression profile, a protein activation profile, or a combination thereof.

127. The method of claim 126, wherein the protein activation profile comprises
determining a phosphorylation state, an ubiquitination state, a myristoylation state,

or a conformational state of the one or more markers.
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128. The method of claim 126, wherein the protein profile is determined by an
immunohistochemistry assay, an enzyme-linked immunosorbent assay (ELISA),
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-
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, surface plasmon resonance, microfluidic chip-based

assays, Western blotting assay, or a combination thereof.

129. The method of claim 126, wherein the lipid profile is determined by
chromatography, liquid chromatography, size exclusion chromatography, high
performance liquid chromatography (HPLC), gas chromatography, mass
spectrometry, matrix assisted laser desorption/ionization-time of flight (MALDI-
TOF) mass spectrometry, tandem 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),
radioimmunoassays, microfluidic chip-based assays, detection of fluorescence,

detection of chemiluminescence, or a combination thercof.

130. The method of claim 126, wherein the carbohydrate profile is determined
by chromatography, liquid chromatography, size exclusion chromatography, high
performance anion exchange chromatography with pulsed amperometric detection

(HPAEC-PAD), liquid chromatography, gas chromatography, fluorescent assay,
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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-
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 thercof.

131.  The method of any one the claims 82-91, wherein the subject is a

mammal.
132. The method of claim 131, where in the subject is a human.
133. The method of any one the claims 82-91, 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.

134. The method of any one the claims 82-91, wherein the difference is greater

than a 1-fold difference.

135. The method of claim 134, 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.

136. The method of claim 3 or 9, further comprising determining at least one

diagnostic parameter of said disease or condition.

112



WO 2012/012693 PCT/US2011/044969

137. The method of claim 136, wherein the diagnostic parameter is determined
by physical inspection, visual inspection, biopsy, scanning, histology, radiology,
imaging, ultrasound, use of a commercial kit, genetic testing, immunological

testing, analysis of bodily fluids, or monitoring neural activity.

138. The method of any one of the claims 3-14, 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 SPP1.

139. The method of any one of the claims 3-14, 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,
NFKBI1, PDGFB, PIK3R1, PNN, RB1, SERPINB2, SERPINBS5, SNCG, SPPI,
TERT, TIMP3, and TP53.

140. The method of any one of the claims 3-14, wherein the one or more
markers comprise at least one gene selected from the group consisting of CASPS,

CASPY, COL18A1, ETS2, HTATIP2, MMP9, SRC, and TWISTI.

141. The method of any one of the claims 3-14, wherein the one or more
markers comprise at least one gene selected from the group consisting of AKT1,
APAFI1, ATM, CDC25A, CDKNI1A, ETS2, FOS, IL8, ITGA4, ITGA®6, ITGAYV,
JUN, MAP2K1, NFKBIA, PLAU, PLAUR, RAF1, SERPINB2, SYK, TIMPI,
TNF, TNFRSF10B, and TNFRSF1A.

142. The method of any one of the claims 3-14, wherein the one or more
markers comprise at least one gene selected from the group consisting of ACP2,
AK2, AKT3, ARLSB, ATP2B3, BGN, BRAF, BTG2, 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, PLODI1, PPP1CB, PRKAB2, PROS1, PTPRE, RASA4
(includes,EG:10156), RBMS2, RBPJ, STATSB, THBSI1, TRIBI, TRIM2,
TSPANG, and ZDHHC?21.
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143. The method of any one of the claims 3-14, wherein the one or more
markers comprise at least one gene selected from the group consisting of
B4GALTS, BOP1, CCL2, CCL3, CCL3L1, CCRL2, CD83, CLECA4G, CLIC4,
CTSC, CTSO, CXCL10, FCGR3A, FPR3, HBAI1, HBB, LRMP, MAP1LC3B?2,
MS4A4A, MSR1, MYADML, NID1, PF4, PION, RNF217, SAMDIL,
SERPING1, and SPARC.

144. The method of any one of the claims 3-14, wherein the one or more
markers comprise at least one gene selected from the group consisting of ACOT9,
AMPD2, ARHGAPI1S, BATF2, C3AR1, C5orf41, CCL3, CCL3L1, CD63,
CHSTI11, CHSY1, CLECA4G, CTSZ, CXorf21, CYTH4, CYTIP, DLEU2,
DNAJATL, DOCKS, DTX3L, DUSP6, EPSTI1, ERF, F2RL1, FYB, GABRB?2,
GBPS5, GLRX, GNB4, ICAM1, IFI35, IFIH1, IFNAR2, IL1R1, IRF1, ITGAS,
LAP3, LAPTMS, LCP2, MAPILC3B, MAPILC3B2, MICAL2, MT1DP, MT1JP,
MTIM, MT2A, MYADML, NEK6, NINJ2, NNMT, NT5C3L, NUBI1, PDE4B,
PLODI1, PML, PRKCB, PSMB9, RCN3, RGS4, RNASE6, RTP4, SAMDIL,
SEL1L, SERPINGI, SETX, SIGLEC10, SKIL, SLC7A7, SNORA21, SP100,
SP110, SP140, SSFA2, STAT2, STK17B, STK3, TDRD7, TMCCI,
TMPRSS11E2, TNFRSF1B, TPM1, TRIM21, TXNDC4, UBE2L6, UBE2W,
USP18, VAV, WARS, WIPF1, and WIPII.

145. The method of any one of the claims 3-14, wherein the one or more
markers comprise at least one gene selected from the group consisting of ADAR,
ADM, ALASI1, ANKRD22, ARHGAP27, B3GNTS, BCL10, C120rf35, Cl150rf29,
C2orf59, CD177, CEACAMI1, CPEB2, DDX58, F2RL1, GDPD3, GNAI3,
HIST2H3A, HIST2H3D, HIST2H4A, HMGCR, HSPA6, HSPC159, IL4R,
IMPA2, KPNBI, KREMENI1, KRT23, LDLR, LOC100130904, LTB4R, MAEA,
MARK2, MBOAT2, MPZL3, N4BP1, NBEAL2, NMI, NPEPPS, PARP14,
PGM2, PPIF, PXN, RALBP1, RODI1, RPS6KAL, S100P, SERTAD2, SLC9AL,
SLPI, SP110, SPINT1, ST14, TBC1D3, TNFRSF9, TRIM21, UPP1, VPS24,
ZBTB34, and ZNF256.
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146. The method of any one of the claims 3-14, wherein the one or more
markers comprise at least one or more of the markers identified by the methods of

any one the claims 82-91.

147. 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 82-

91.

148. 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 82-91.
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