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SYSTEMS AND METHODS FOR DETECTI NG Bl OLOG CAL FEATURES
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
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U.S. Provisional Patent Application No. 60/577,416
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n t |
l({gS/ giécfl%’%&ﬂa@ P?ﬂeﬂtezgﬁgh:aﬁﬁrh 50260/% ?8;1 f\'}\ﬁ@%h S%ﬁfein‘?)@r 292003 which is
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1 1 S0 LG, SRR RLUESRSHED A A8 Somctions
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H0dewbich is Ingarpprrater hegeipdhyielerenss, IdiSEBIE Y ne what

ki nd of disease the patient has and to pred| ct the
person’s response tp i*‘ﬂle?*('ngpﬂfﬂ@VE

ef fecti veness of theé process depends on the guality of
the classification. At least in the case of cancer,

t he agivefidld of tHi mveRidna¥latesthestipiter SBRhiszad ENhodRIe: identifying
or proteins fromtunor cells has started to refine and

bigjostrableameese suchas disgase; wrbiolpgicalipesimess | s. See, for
exanple, Golub et al, 1999, Science 286, p. 531.
Further, van't Veer et al, 2002, Nature 415, p. 530,
il lustrates how2s BACKGR@UNDeOFFBE INVENTIGN

i nproving cancer classification. Van't Veer et al.
shows that the results of gene-expression profiling of
br easf firsiéapsin retignalle freging cmqaéfr isttp aspessihe palisht against a
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Further, van’t Veer et al., 2002, Nature 415, p. 530, illustrates how such “molecular
profiling” is improving cancer classification. Van’t Veer et al. shows that the results of
gene-expression profiling of breast tumors, carried out after they had been surgically
removed, can be used to predict which patients will develop clinical metastasis (the spread
of the tumor to other sites, where secondary tumors develop). Treatment for individual

breast cancer patients is chosen according to various criteria, such as the extent of tumor
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net ast ases are present. In wonen with no evidence of
nmetastasis, the mainstay of treatnent ained at curing

wWo b@sdixenase is the renoval of the tunor and PCT/US2004/032006

radi ot herapy. Unfortunately sone of these patients

| at e evel op, cli,ni cal . net astasis., Thus, there is a
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ent1 Tyl ng wonen g need such treatment” has
exadplej Calddd andrAgarietd, 3003 MNanoad 18 p. dBéandgmaldhirsch er al. 1998, J.
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oorly. predigtive. s ' ..
IR PV A
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recei ve unnecessary and toxic adjuvant treatnent. The
meheh ths cercey ggllstresgalle deir gprmalsoynteRgityytae Aymor gradegand whether

?i?e %k%r R ?%ﬁr%gsg éﬁée bﬁ%grsg%@{egﬁ?ﬁgi E%rpﬂkérﬁg?&h&% ﬁgwieﬂer, these

assifica npt to characterize a
mditagys asd ordp pooriepredietige. $aitmegvefarsizabe pasmehpeicentage of lives,
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tr&%ﬁ\{e‘:{ﬁﬁg%egi%g{ b I CadptlaHl@&HimERer apy) . A number of

clinical s, funded by conpani es and organi zati ons
such dderéraltavdvartoVieatat nlor?00R4 Watarerd 1dnp. 530 as well as other studies are

Phar maceut i cal heEur opean Or.ganizatjon.for_ . . :
REBRPETS b 6 slafB SRR e ARG B Ytz  biologica
Gp&EREN té(]gﬁ ttihbf) Gron b Patitir® SRS bluyalitn d€ bidRysidad sathSlE 0lasdes (e.g., breast
and val i date such classification schenmes. See, for .

ERRAPH FRUirmEAdieyanbborpy Seisunbsaggancepthapdeps nat rgHeadjuvant

P ol aai Tt .
S 8R0S SRS oy Bt s
NMatoarFoudaiohi MEllddiurp Phdihapewticaiethe £ ugepeen Ocaréssion for Research
signature that distingujshes imary fromnetastatic

30 Gener b tacer SEnETE NRUIon) DB B, TR BT iervay to
5%8@&% stﬁ&agé BRnthBsivefid schah&e-see afof emﬂg@,wahéd, NG03, Science

supervi sed machi ne-learning algorithns t
GoAsp.r238t a first-generation nol ecular classification

schene, for.identifyvi car.ci nomas_ of the tat

br easth PR ADPgZict SHSHBER R SR Hrrae MR e SRR Sreast cancer. For
RkadgR! REN&HWImy &Ml , 9063, NaQHO PRAGS 33 TPe19BtoBiled gene-expression
mol ecul ar cl assification schene is, usefulin diagnosin

signasrathatdisingiishes PRmARY feem mpsasiiticgidpnaspreinpmasy Sy 9? , 2001,
CHTRL, I{]e%gargﬁtél,bpe.%%& describe the use of large-scale RNA profiling and supervised
machine-learning algorithms to construct a first-generation molecular classification scheme
for identifying carcinomas of the prostate, breast, lung ovary, colorectum, kidney, pancreas,

bladder/ureter, and gastroesophagus. The Su et al. molecular classification scheme is useful
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determ ned. Wlson et al, 2002, American Journal of

Pat hol ogy 161, provi des an expression signature
w@Ebasaci7er i stic of HER2/ nu positive tissue thatP@BUS2004/032006

correlated with reduced survival of node posi t ive

.breast .canc atien

AT P e B BRO R Bl OF 9 TBiRP e DDy P sl been
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di fferent prognostic and hornone-r l%zé)nsn vea ss . .
qsHipthal &% VPP RTERTREPTREFAICTINSECCRIEH BT A 1280 @188nedic signature for

}g%n%?e s?@efn%xr@‘eﬂs Fﬁagm%gleé Essﬁig %ﬁgégge’ro@@&%‘ior -B (PR-B). As

esear C . prOVI
indliasted by &aheoat 422002, an cBiAs nf mleoxarthaythdaPl& isdfiermscan result in

di scri e tunors bas on estro en rece t at.us
BV gh BleCent PEIRSHI A AT SiSheTIB BT PG HpGyiifors tha
}ﬁtrv@ eiiitol# ISRV tROtRS PR Ii‘s%fé'f?fﬁy Cﬂb%é?gér(é@bl 2001, Cancer Research
classification schenmes that are available for breast

anc¥79, Ft@mdqea chb¢celéestclaéaﬁ@?émn haggst arsPhs mjquearrayrflatagthat can

bi ol h
TR RS B RS b P one i el ude

di agnog lﬁol@ﬁlcﬁladl@ssfﬁcg&dﬂﬁio&binys allitdnecﬁafcﬁﬁe @[EH JQS'[ a samplmg of the many
general ly, a diagnosis of a disease.

taaloricak classification whementirbie availableolgr E%ﬂastaaa%fg1 F P’Ela‘trr Brﬁast cancer,
z
r%g&ge}ﬁélpgfonr%%ﬂn&hg%gorlg %l ggla% ﬂhﬁs%@%ﬁﬁitéjelétn Qg%&g?#{‘gsretntatlve
tiologitar dassHicatiensandudd odiagadsisgeancegendrhlly spb eval maedenerally,
i nput and, oyt put of each bi ol ogical classificati
A @IS Rbaitasy BNaP R, Mk Bikaal thsee & [pEsmenad piological
dRiRediorf &h8mps Bftﬁﬁstl'lé?y%kﬁ’ retq)éﬁb Gﬁéchaﬁlz@@ f‘npﬁf‘{ng &formatted microarray
[Tmted subset, at nost, such bi ol ogi cal

data)s Fihbs,ai offos dzchéme@ter?h @sblolggmelrspﬁheleabtdav e@pecialized input and
r.oun what t he t ,ar

R S ol B RS ERGST Pt AsBhd o &iheidTP IR ke of such

dvéticlearheditQrcael peRidioraloy SRy BRIy AliMitel GulRgi, @Bmost, of such

cl asses. Discussion or citation of a reference her ein

hiplogicabtlagsificatior s¢hgmes.as an adni ssion that such

refer r
1 o BB B R B S5 PR s s
for ankinlg bislegiodli cbadsificandrtkeberdecomable fordassifging speeithers into

processi ng unit and a nenory coupled to the central
lﬁ?'@é@é’s‘i AY%unit. The nenory stores instructions for

recei i BeksHalR cit cﬁ‘ar}efeli]ﬁlcg ﬁEl@lr{:@ﬁpﬁdt%@%oﬁsﬂﬁle@ s BPh&nission
characteristics or each cellular constituent in a

thhtisuah rafgrende is eribudraito the pesentueyensionhat have been
measured in atest organismof a species or a test
bi ol ogi cal speci nen from an organi sm of the species.

The menory furtRer SSUMMARYIOFQHEINVENTEINPUting a
nodel in a plurality of nodels,

A first embodiment of the present invention provides a computer having a central
processing unit and a memory coupled to the central processing unit. The memory stores
instructions for receiving data, wherein the data comprises one or more characteristics for

each cellular constituent in a plurality of cellular constituents that have been measured in a
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wherein the nodel is characterized by a nodel score
that represents the absence or presence of a

whemsog7eml feature in the test organi smor theCct/es1004/032006
bi ol ogi cal speci men. Conputation of the node

AR P B AR ORI R R ol pPgfIR e species
TRNEémbiyettBer sforti@s@hdtions tdr¥ofiputisd 4 HodEl in a plurality of models,
constituents. The mam)r)é further conprises

b

whesein e medel is @l}arqtcé@ggfl. ] mogel pgoEe ﬂ@&{epgﬁgntﬁ ghe absence or presence
AT ) B8 0 f BB GTBMf Comptsino

thél ﬁioﬂHlQioanJﬂSeS‘ dyteraoning mlilemabdeﬂ gc@amkingiong bEmormqhat‘aecbrlstics for one
nodel res. ILn sope e [ ment two or nore el
A BT SR CORHIPNE A B8 g&rgttﬁ 8 bl fRnstipeT oFe memory further
{
S O R IR0 (e RN oy tmes.
therebpbcunamtmgyh@falumid}e bEmotlels.sSine starbd i thre mtesnory aregngructions for
nore no ar e ctormu at ed by the instructions
e ode) fre@‘eﬁ%p‘éﬁgﬁl d&P™core in the five or
mor e Imdﬁlle eﬁﬁ%ﬂﬁﬁerﬁsﬂ kW6 SPRBESMbAe] Acstes ArelcBMimuIRAaId Hythe
the plurality of model' s. In sone embodi nents, the
insigictigns fos aemmanicaiegand ¢agh aradsl serfpiniteseitye OF more wadel scores
r
c{ﬂ?{g eﬁozlgl‘sa’k A Hl?feg}ﬁ n'gﬁg n tﬁ@ﬂh@al#ﬁfé@%ﬁ%&:ﬁ? ngustoﬁ{e Wldirflents, five or
oieqnodek Bioses dré eomﬂﬁlhrcutetl ibg nise fn@ﬂrucﬁmﬂﬁrfn‘rlooﬁimmgcatmg and each
conprise_ instyuctions r.transmtting eac
f§€‘é§‘r‘ &cqrg inythe dtiig s Mo %lrSCB%PO%CW g ff?f@f%?@@‘ in the
hogid nternet. In sonme enbodi ments, the test
or ga ismor the test biological specinen is deened to
have Ihisembiealbodingsits, ﬂleanstmtlpaqofoemn’tvm dfya aommﬂ@I in§tructions for

the plurality of nodels when the no

ersube M HpR Tt SRPUgo Fo: REFErehE Bo Sghdafhe ntemet. In
JoRRl M diBEHE IRNnSHudOnt RS CORGRINI MBS cbipriSASKucHORS for

is in a second range of values. In sone enbodi nents,

tranemiitiog eefhonpdel seare fea remate gompuieioven @ ivide areapelyork such as the
lilg“ge breast cancer, lung cancer, prostate cancer,
5iorectal cancer, ovarian cancer, bl adder cancer,

gast fﬂn%oﬁlara:ﬁﬂfoduﬂd’nts’ &ied tadt oz @amésd or it Ges} biologiealBpecimen is deemed to
enbodi nent s, the rali t‘¥POf nodel s. conpr.i se

fi
hvadhe binkeial @aﬁuiee@pwerge Y $ MdsiB e plgfabt Akmadels v When the
1’58&9 &rodals @?ﬁaﬁ%&f ?fr VahRd 2R ndt SRG0N e 'E?cqgélcﬁcf@e{tﬁrquﬂesented by

an | ent ity ul ar constituent whose one or
the l’r&)dehwahem:ﬂhe meglel word is ing ectond rageplivaueh dnfsbmstembodiments, the
node]| orer ifferepnt than an i.den

It
BBloB5PE LS i tsant R S BB g YLt S BaAnss Rigstate

éa%cé’l‘s&ththaF@JHEé&t Bvir® ARER NladlRednceL @hfric bahc8R R rectal cancer,
enbodi ments, a characteristic in the one or nore

abaracteristics for one or nore cellul ar constituents
A R T T
18 a it thodel debtednd @S Hd! Hedy] Shdrfctédeedibysd seeélgﬂlﬁb&dfhscore and an
identity of a cellular constituent whose one or more characteristics is used to compute the
first model score is different than an identity of a cellular constituent whose one or more
characteristics is used to compute the second model score.

In some embodiments, a characteristic in the one or more characteristics for one or

more cellular constituents used to determine the model score for a model in the plurality of
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of the species or the test biological specinmen froman
organi sm of the species. In sonme instances, the

WGEp®sines60 s human. I n sone instances, the testPCT/US2004/032006

bi ol ogi cal specinen is a biopsy or other form of

%g |§ g?rg{)r?%]s 35}21&%%%3&% b%egrrrsbreg:eﬁﬁlgggctgwﬁtlgght% r1]x9 the%est organism
St RIS iesQF tiR bR BIdINZicdIRp&RNBn BFROM SFBAiISm of iR PBEeNTn some
nmore characteristics conprises cellular constituent
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GHRSANGR B AL foFREhrRR S BUNBORE a flal SRR o HEitate, o

¢d16nesmit] anddary e blayiddr@siemach, oek redtan. constituents in

the test organismof the species or said the

bi ol olji aIe WRRAGIAHS. RGN Hene GhHPSRTIHICS CABPE prsCeliular constituent
di I [

%)t{h&l?g#[{% A ?/IHJ?)I% %a'g{ﬁrﬁ%r}s%% gﬁg{léﬁtcﬁéﬁtﬁg&ﬁ gbﬁﬂﬂ%ﬂées of af Egst one hundred,

ateiAt five hewired, anleostifive nthausarid, bhbetpres emdt thonsaedtan«b twen!ty thousand

clifiepeeetn i U R Bioraof (e specity ragiiny BioDoaisa gpecimen from

ARG SnEHAbPHE Spdcidsl n 5finé BAbSIIReffs, ABIRilar constituent in the plurality of
characteristics of the cellular constituent is

o luddrreustityenteia snRINAgcBRNArasdNA pt i onal state of all

8: ggn o{ﬁn%e?e%lﬁcféhr%lgéf ogihg llf)aeasg%tclf?\r/]esnéllg}luepelluie{x] cgrt]s%tﬁe%’? n the one or

BITROEHIINBRA Lonstituche ik B hatlekBRE cbrtabtﬂﬁinublﬁlctd&&i z(ﬂdl(-‘a @fareﬁf&frstlc in the

cellular constituents is a protein and

@%@raa@r@rqhgltap@rlstwsm thegigulgr copstiBicptis PQ@I@#.bytm%aéuwg a

Ergr?scﬁﬁé e ocf'aﬁ EBI)?HI nI of tfP {e{i‘llluﬁ? QOlpsYltl%@ﬁluﬁlb 'ﬂ%t Srganism or the
rans [ ona St at e e ce ar constituent lgﬁe

tesshiolp@ahspetingn. Theothesmbodioleati  edllidpeonsténent Ilmthsame or more
enbodi nents, a characteristic in the pne or nor

ol e OB tGintEis AErORNGAN A AhaTCiCHNS T HEARE Pl haracteristics of the
P14 c'ohéhtﬁ’ént ‘fsecgﬂtéihélf f&@%&ﬁlg %Waﬁslht?mﬁﬁtﬁferﬂf e SR Yonstituent
I sot ope-coded affinity tagging foll owed by tandem nass
gpihe t&son@anlymmaﬂlwss@loibgmhl@pcemeul & sacoomemnbaedimants, a characteristic
u5|n a sa the t est ni.sm
{rb@? B¢ 8f 1618 aragkélé a cle ulgbf;%qsgﬁ;ﬁg g@ Plgrah 0% ce‘flular
ehRtiaehRls 8éthenihéd Gdie: I?,Bl% @-E:odﬁdraﬂ"ﬁﬂlhﬁfagging rfbMWétBb)Otfandbm mass
cellular constituent 1n tﬁe plurality of cellular
srastpinetre analysis olibe eelnlprecniijiuers asingiarsgmple ehtaingd frgmghe test
oSt I C I
8 (%%S}smt %r etn{l lsélsﬁtglgl%gﬁal {ngg{)ba?{l]écgﬁ? ?xgﬂrar{i(?ﬁneeﬁgeé Ullla%cterlstlc in the one
of @idrd arRteristicd dfer deialar bd)r&hﬁgncmlthsplamlmyaof celllnlas oomstituents is
enbodj nents, the biol ogi cal featur? §|t|v|t
éetsm@ed 28 n@éﬁr’émgrﬁﬁ@avwgh?rsa PaskEapy afione 2 Itée cellular
Lot i §l¥tQﬁl§c§ fr8m&hé Mg%qsrmbr DA% %ﬁ)léglcal specimen.
e I ns ructl ns for conputing collectively represent
t he pﬂremembwdimbste,rtbe boflogivad featurendy sengitivitoty diug. In some
tures, sone lcal

Tf:ﬁl P gletn%oth&p %Irltgeogb ngq%sgefnxéwhpg ﬂqﬂﬁg%wfess € %%]%@F& gy thstances of

el iflitRuctibfs £ EBmBRRQAiJMBely fePfséMPhdprebaALE or absence of two or more
bi ol ogi cal features conprise a first disease and a

bidegichl déatwas eln somesorhedimdibd iepsniglogicabieptuig & the weer more
goo(?oglcal feartur\é\'?{scahcaﬁgeq%lrlgﬁf qﬁ%gmgréﬁlbggﬁpe%s? the two or more biological

features comprise a first disease and a second disease.
In some embodiments, the plurality of models for which model scores are computed

by instances of the instructions for computing collectively represent the presence or absence
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by i nstances of the instructions for conputing
collectively represent the presence or absenceof five

woeoosmsx6hi ol ogi cal features. In sone instanceBCT/E8mN4/032006
of the five or nore biological features represents a

ifferent cancer arigin.. In so I nst ance he five .. .
s i ERGRaA Incng SiTicRs <G it o obigb biologica
Badred réReRnt «iifBRACcantr e RIEBARIIARMES, thd'five or more biological
fpl urality of nodels for which nodel scores are
edhyeacerphye # ALt diseass and aserond déseasget i ons f or
conputin I ' :
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QJroegyssn tyA agg ﬁ@er@%w&m?@}urﬁ JnysemGEEIbOiiReng gach biological

o  cal DL £i . o
R o P BT APPRE BRI { ol SRR DI some
aunplimes, the bawpen tyo draMimegtyiclegicaldkatpres cemprisga first tlisease and a
and (ﬁcgmsrmry coupled to the central processing unit.
SPHENENGPY stores instructions for receiving data. The
dat a &£R4REd 3p&t BNheFhvaRBEE cEHpiRE hRbMPliet RatiRg a @&l processing

mpl
cellular constituent in a plurality 18? cel lul ar ] .
woirandia memery qobpled frathe coeted precgsungnit.nThe mewpry stores instructions

I

&nstit@snt (i b phiralsty fof eélirscohstitu@nanihidt havg beepheaslréd iyt adkst organism
nodel s. Each nodel . in the plurality of nodels is
AifasPaeiees et Mglogicalpesimen §rogn phgganpisyf dhggnecies,e The memory

f?lggw&eg ﬁi) %s‘%ﬁféﬁ&ﬁs Bf cﬁn@%@gﬁgﬂﬁﬁhw SitthdleSs. | EhchRfodel in the

or gani'sm or the test gl cal” specl nen.
lorahityt et modelofs chametspaxit iyvemode store that hepredentsahé ahsende or presence

els conprises determni.ng the el scqre . .
Hadsebatalanin el Tatint ot MrotRPralesing SBsrimss Ggpgutation of
£RPREVE AL ifShd PlraBifEofthoddN S eRised i@bmeiangtthé HRAEIScore
inthe plurality of céellular constituents. The nenory

fseodisted withdhersspestive motdeloningfane or orare phasaatenirgice fgtpne or more

del score conmput ed i. st anc f .t
(ERLEF sRRTbRoER BT EalB <D Gt FSTnbnc Ragpemay fyrher sores
fnkteudtion e fiir icoMnfi@iGalihg eschan 6deEedr€ Cordp@gd Bnaninodet offtes
use in conjunction wth a conputer system The
insirystiony fos comPaMSr oduct conpri ses a conputer readabl e

stor ' . j

o oe BT TR A T O AR 0L IR RRP R procuc o s
B@oRjunstien Wik ticomplensystens. Theaimpung plagram prbéucdadmaprises a
conpri ses g[}e or m)rgipchar acteristics for e

ch .
ComirapadeBifstoragfemedivg dg Waauretryf%a_fareéWSfilafm embedded therein.
fl?éqﬁ}rﬁﬁdf@rg);régrtaﬁ%e&@ﬂi@m%ﬁfbri@@ﬁ%&?&?ﬁoh@fo@lréc%ﬁling data. The data

organitsm a specl es 'Or atest bio ogl Ca speC| ITEH.
dangprisanony gramorsreharfactetistios fercdaek celitler constjuerdnn p pbyaligynof cellular

(%r)en%ﬁtglglbtglt t[ Erlt elregcf:r?egsgjxrrl (? T %gtlsotgéalljnﬁmpé %ﬁ% aéﬁi%ﬁeisgo(?%gstt bﬂ)gogical
RGPS 46 Srddist AHEbpesRO! Tht bahplitePproseRt Methd@ism further
absence or presence of a biological feature in the

qQERprisey Harheians fortaemputiag a gladebigiadnralerfi medslankhe model is
&%%%tr&%h 89 aModeD&otPRG! represents the absence or presence of a biological
feature in the test organism or the test biological specimen and computation of the model
comprises determining the model score using one or more characteristics for one or more

cellular constituents in the plurality of cellular constituents. The computer program product



5

10

15

20

25

30

conprises determ ning the nodel score using one or

nore characteristics for one or nore cellular
w@onshidreents in the plurality of cellular PCT/US2004/032006

constituents. The conputer program productfurther

conprises instructions for repeating the instructions

furthercaompuise nigsoirdions farpereatingihs instimetiensfor enpritingPne |96 more

L uralit : {41 of erge it 0

Bp8 Pereey SinpSRRE R phlt qr {de S s A SRR b fputer program

rodUnY Bo18 piises gnstacionsfdet o onieatipnauh athdelscare dongtusaaicia an

of the instructjons for conputing. Another aspect of

ingtangernf dhg ﬁnéti‘iu%‘l"é}%?q{égmé“@%ﬁrput er program product for

use iQ,GRG dég&rt bPheWhidAtin ERWRH:E Qleompife? Progldlf product for use in
conmput er program product conprises a conputer feadable
®hpmatien wittiiawongttr aygenp ihe compwgr prograscpradig gomprises a computer
e ded therein. The conputer program.nechani )
EOTRS Seiab el AT Ere RO T P hgrein. The
dr9RSerAanQhaiBh& ofipRik&ChQfdctibhefor kevei {ata. The data
cel'lular constituent in a plurality of cellular )
eomsises erenersnera ghataetgnstiss dpr esela selhudar copstifuent éa a plurality of cellular
or gani Q ie test bj ' [ . .
PSR U e REE e Bl B orBlefist B £ ShecRRSE b Wi logical
srpeé:ilha:ﬂiffdm i b%éﬁﬁfsnmﬁhéd I k}&e'ﬁs.i mget fmpdta{}&ogl{am mlecrmutsh?@lrther
a urality of nodels. Each model .in _ the urality .o .
SRSRRSISES i@tr%%@ma&répmf@a%@phlrm of mogels o ERefinodel i the plurality of
c . .
B R Mol e B E R Ao (RSO Eochls B T HRionce of a
lsiplegicabfeamndinctherput aghosmof the test dpdogicalspemoieh andhcgrhputation of a
lurality of nodel s conprises determning the nodel
Samebveedtiin Pty SHRORES BRI aEr g b ogs) gcore
A5odREE Wi AR AREFICHiSE folelMRIngHR 0R ndPERar&RéidcFor one or more
constituents in the plurality of cellular

cedinbr iconstittents iMilee plorabitt efrcePrleyeemnsiimertsadhe spmputehpiogram

conprises instructions for ¢ ni_cat | h

RO e o TP Bt PR R Soge compued
BRIt of AROhRelctidsaPRe tomputidge present invention

conprises a nethaod in which data is obtained. The data .
conpr fBeieiBed of HsrieeRbingetton compEisesipmelbge fp which data is
gb%!llk‘l?éafhec(?ﬂg%é]&l?ﬁﬁg ohd PmBlethdtacle¥i f?és BEEdM! c@flular constituent in a
CORSETt uBES. that have Been neasured in a test

plugding sfhaetihlad copitieas that havd bseh Mdashirediic aktess prganismrof a species or a
from an, organi smof the species. The nethod further :
esmiplogicel WERBIFHITRE A0 AesaRs™ 4 e el ?F@msﬂwﬂéw?reg comprises
J&ﬁpdmg%l mébdkl W@Eﬁ?&tlﬁf bZREdLY. andRdatl is Glgc{rﬁclt&liﬁﬁ bly a model score

represents t he absence or pres_ence; of a I.O 0gl ca .
thetitepreseritnthetabsdnes pr presgae sfia biolagheal feagure [ tie depit organism or the test

pecl nen. Co ation. of e el conprises. .

BB en PR A g AR S RT ey the model sor
&sn@% 8 S thé&re i chral RFistRR FornelBR for€ 6¢1lulArdonSiRA& s @@ prality of
in the plurality of cellular constituents. The nethod

¢aliuidrepnstiougnts. Skhe methedfurthgr eqneprissHRERNNg tHRECBPUlHgEne or more
g B RS O0ub 8 M2 oA L e

Ssimmenicaipkaeh nidde Bstofennguee! infan tilseance o tei couputhg.| |

anot her aspect of the invention c ris receiyin :
dat a. St éncggqraaseqﬁtrﬁﬁ ﬁ)gé'gvenplon compr?se recelevsmg ata, The Gata comprises

one or more characteristics for each cellular constituent in a plurality of cellular constituents
that have been measured in a test organism of a species or a test biological specimen from

an organism of the species. A plurality of models is computed. Each model in the plurality
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one or nore characteristics for each cellul ar
constituent in a plurality of cellular constituents

w0 bas/okaee been neasured in a test organi sm of P@I/US2004/032006

species or a test bi ol ogi cal specinen from an organi sm

of the speci es. luraljty of nodels is conputed.

PABI IRk desharaciarized Svarr%@qei $rore thatispresends %ﬁéb%ﬁfi@%?r prggence of a
e ey SRR b S BoE 1S PO P Bl and somputtion of a
mcspt:ctte/etmcsdel bi &aﬁd)glumlty eheoda‘mcomprdses detpuniairigahe ofodel score

res t|v n sai of node|s. conprises

oy B B Pt madeb Pt Buc b P R F sy Tor oo more
ksﬁlnslcadnyﬁuemﬁi the luRENit) RE cElluldFoRstRhata CTIRm| S4chGBodePEcore
one or nore cellular constituents in the plurality of
cempyled in aninstanegefrgomputing i coszavnipaiertl score corrput ed
in an f [
anot heslrtlﬂatélg{eﬂléé\fasg) (ﬁ We%h&%ﬁ*oh}rmw é %ﬂ’)tugg éla%g a central processmg
aitiand a Znedduty J @upled ac &&&ieﬂ‘@alqjﬂd)desﬁﬁlgi usit. N‘Elimmymogouoﬂee thstructions
to the central processing unit. The nenory. store
ifprstending idatas e dateSoRIPHEERIELT Mate ChpRcieridiny qu§é%h eblular

I

oA FPPREMEL ELIRY LoUERER (R Kl BionRORhlel 4 Best organism
of aspeodad dr @ testlb&fkmglcﬂi gpatirsen Gbmeaanspewiies oﬁthea;pecesst The memory

Piihet HobyntBiE e o résP B S A0 SERSe 5SS efepiTapih sore
QbHéﬁ‘JohHé’tochfmgm% a §E19£lﬂ§ of R8s "G m8&QiLthe pluraléty oﬁ" models is

corrésponds to a nodel in a plurality of nodel
wharetterizedibyea modelsboreyhasrepresgatsshd absenrgraa prasenceedf akiyolaglcal

3° B i R PR 5 SRl Bolod e TR AR AN sPrPRER o e model
bRpegHsGRierSRRAE R MR @AM RdhOs rﬂ(ﬁretchﬁaﬂt@ﬂﬁics for one or more
corrpr i ses determ ning the nodel score using one or

el darqeapiRetp insthe pAITRlEY of pellwgr cRBFEURHYY.| ul ar
t !
COnS VR Sl 1R BUCRUKI pEEIALLh imputer comprispea cencl

[praveshesurEt amhpmtambr)cmnptddsto g @ntaniroadssipg aoies ?ihﬂglemory stores
unit and nory cougv ed.to the central n{%r ocessin

dRtRuction h@ﬁﬂwwgﬂa& dereip the data; comprisgs one QL Ziqre ﬁ@p%cts of the
%l@ﬁcm%ﬁ@bﬁaﬁzn @elﬁﬁﬁxacoﬁﬂﬁﬁéﬂt%? 8 pﬁﬁ‘ﬁlt? bf PN BarddR{Rbents that have
the biological state of each ar constituent
bnerampasmrfad mtayesﬁforgwislrrub%a speoies b 2 teshbiglogival speaineentfean an
ur ed rgani s f a or test . .
STt R e slksteoane iRy Huffer SioP8 R ifts S bfifhwing a modelina
Phean®epmodelsr tﬂh@ﬁns‘@ﬁx@ﬁ@ﬁ foN&dnfipiink PASIuCO b nt@eDeHarAtgerization for
nodel in a plurality of nodels. The instructions for

éhmped@l rilapt pmcb@ny%sewla@tmsdm tegtpagaisne of therspemes @rthe teat biological
qggcﬂnelrl ﬁ%ﬁl t%lﬁ g{%ﬁgs %flli‘g? %&%{es 5412? mEfnBhr & %ﬂgimﬁ[pﬁg;arﬁ;hg class. The

ecl es or cal peci nen
Ongaoticny fof cdrgutingehd mdél&_ompmeﬂﬁ&iracnérlzangjﬂhe Inagliet ading one or more

sanpl e cl ass, The instructions f r conputing .the del
aepRsts of dhepiglogicabstatsiof gne %mﬁf?océ ulggf “Bﬁ%t%d’ﬂ g}?oqqgraﬁty of cellular
%5 ﬁl?e?ltsQfTﬂer}ﬁerQb | aghGat orﬁst ﬁgt?uc(?lfonéjﬂ)‘? r&ea ﬁlelinstructions for

ar constit ntS|nt lurality of cellular
(coms)utlmgjmﬁ@ mdthdinmesntbeseby aomhetnngstho pbsahty\ of modtlisoile memory also
one

e ERTRLoRYfos Sy Bisa RG TeodB! pREREH 4% PO Raled i an nstance

mﬁleﬁﬁﬁﬁfcﬁoﬁd foP computing. In some embodiments, the instructions for receiving data

comprise instructions for receiving the data from a remote computer over a wide area
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stores instructions for comuni cating each nodel
characterization conputed in an instance of the

WO n®s0T60 ons for conmputing. I n sonme enbodi meneGT/US1v84/032006

instructions for receiving data conprise instructi ons

for receiving the data froma renote cqnputer over
wptuf@r o sugthastt ab}n&emgtu IR sae ERBoqifReatsn i DIflAgisgrample class is a
(ﬁg I8 sanddie bi ol ogi cal sanple class is a disease

suc as cancer. Anot her aspect of the invention

provi dasthar aspegtutf elie mmrprcxnsprmgda acempugdr cpmpuemgmrcgntral processing

uni t dand a mermrg/1 5?{tlo t he. cent{)aIL processi ng .

Bt e s RGPy Ied G 08 Pl PIREFT GG by | RBET D e instructions

ﬂﬁtr@cen;lfﬂg datat ane 95&9 'bbl%ﬁﬁsé%%e OF MR Bp8&PBEHS bMlodiba state of each
bi ol ogi cal state of each | 1ul ar constltuent in a

p¢lmla;rl q0t1§llt@¢nt maa plurality @6%&@@&@%&“@@#&@%@ bprgepeasured in a test

est. ongani sm o r

Brearop e et Fo e FaRE R Srg DR EPL T ol Splthespecies. The

eenhofie Fther Etofels hﬁtru&tﬁ@fs&‘&r ¢omsputing tal phnalifyat neateutThigednputing

plurality of nodels. This conputing odu?es lia nmpdel. . .

predperstaanpdel chaactedzation &or sash modPHnttﬁfeplt}r%P ingdels that indicates

t
A pgfgilegtShE gfsttt #mfsﬁla&fqge %ﬁggfg? gg hEE%é %ﬁﬂ"ﬁcﬁegrl] #?@é}n'“ﬁﬁﬂ fbmtth€organism
of thapstiesas atntnm@p efa bmlogxc@ sarepib elasof Tlze dinghuwigeg camprises

sanpl e ¢l ass co npr,i ses. characteri zin
Sl cees cich ol B OF Bt B TRUER Pang nng: BHE Bpect of the
gﬁnﬁ@glé‘ﬁ R&EL & RE of %r@ééﬂu@ﬁ'c@ﬁdtlt@n@a‘t ig pl@flﬁ’lt)%f dBILRr constituents.
cel I'ul'ar constituents in the plurality of cellular
dbesteintore nﬁtrsher Thaees iestmie yorfs for ermmyniortas &anh modek ¢hgrasterization
ach nodel characterization conputed

89/&1? tgcﬂ;“@?e ‘B&tf‘f gﬂgs &6?301@8 W% ing. Still another

aspectiRfanbthier AsPYQ R tHMInPndivh Pesyides QUBRIPUST pRIg@h PRdduct for use in
product for use in conéeunctl on with a conputer system

ThRIUCIPPUYIET 2 pRrBRHEnsYSieB: LIdie COBIPYET PEALTHN PEFYGH @mprlses a computer
I
AR O RSP BB Elai BB horin. The
oBepae; progfant inkeiandsanfirihsesomprises instruaitss farrecaiag datag Such data

data., Such data conp S.one .or, nDre. as of the .
swap%qseap 0% fngfeeasafctéaﬁﬁl iAol SRR R G Sngituent in a

Lt 01“ YelRflarcBhitithétts GANSHvE bi&neaduh@l inRAYR oBBBRM of a species or a

asu in a test organismof a species or a test
basobmgngmll sppanemizom fan ongaarsmoo{tha spaeiest Thh @Ompe@'r program

The, co ter progr.am.nech ni further co

PREPATID FRsiHer POPPHSSROR oS TRbcPYtine 2 TRod 4y § Plyraliey of models.
REeLSmp Rtz bré@IFRYA hiddeIdhashdfe@iSatdon MO8 Ble model that indicates whether the
character| zation for the nodel that indicates whether

méongesxsmmfg%mme@pr the dess piodagies! specitngn frergithe organism of the species
:?slsé) 1519: Cal Eﬁ)g[gg %Tbltage "l%re H’l'pﬁ{ptlgﬂ O¥ﬁl}§ meet E&‘ﬁprlses

IC&

@Bﬁ@@t&ﬁim@ Ifhlelodeﬂl QsifP dﬁé oﬁmﬁﬁrasﬁms cfithe biolayicat stag dffode or more
nodel using one or nore aspects of the blﬁklx ogi cal
selhlar QS’PSWH@% i the pRirglgy IotﬁF?iP‘lecfﬁgit}tWPé%t & GYTREer program

Rledh ik %ﬂa r%gllnkgnH% ﬁ@ﬁ&ﬂstlee i}éatln-gnﬁe FRERUIARE for computing one

program nechani s er conprises instructions for
oe prad tumgs ttllm&ebymimmxtmg olnfsplﬁmht}c«zfnpodalm gl lenemputergpregram

I Mes,. reb onputin
ggggmlgp aEp &8 ﬁFermnstruc ons or chHrrn%ln{ctcn){ng eacHDmocie?charac?erlzatlon
computed in an instance of the instructions for computing.
Still another aspect of the invention comprises a computer program product for use

in conjunction with a computer system. The computer program product comprises a
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mechani sm al so conprises instructions for
communi cati ng each nodel characterization conputed in

wa@moosnsizence of the instructions for conputi ngeCBUS1004/032006

anot her aspect of the invention conprises a conputer
program product for use in conjunction with a conpu

t
§9mPWRs reagpbleHamsae arcdpib bt PRRIHEIRIOSBHRFdRaism embe%aed therein.

0 R HRRAAP e L RRAInTRE) AR (GORARE data. The date
porapyisesone ohmoiesaspeasnpf the eologisdl statt ofrash tetulareoestitiang in a

data, The ta conprises one or nore aspects of the .
Bty Pl o G Re oGt TR PO CRSGI: AJER ErgaisEof a species or a
Eésyﬁi%ldggc)él Hectifdn fbRfan SRR IshT HBAE Spdchial TRAEmPER grogram

f
rreaSU(e In a test' or gani sm of a sSpeci es or a tes
biechayging Alrthep eonpiyes firstmetionsdogeompiingf2 pflkreligpd miasdsls. The

ggfﬁﬁtﬁ@pﬁéﬁéeg é%@g%eﬁ%&i g%‘f %)? rgitlﬁqfr;mcge? ri"ﬁ)n%higé‘ﬁzrglit?zhoef models that

GrITaRAEs] VR tHiK DSt §Sor @anidRil 6f the Rt thez@bti tidlogionl spagihen from the

nmodel in the plurality of nodels that indicates ) .

wrganisay ofithespesiss vt mambsneior biplegicahwamnde class. {1 computing comprises
. : . Cam of .

L0065 RASHLED, IS o200 P B RS ES: or

bivgRitdl s@tecagne ios amre bdludar tconstiznangs i@abdplorediey of eellulae constituents.

ﬁ'l urality of nodels usi n&n ne or nore asgect of the, .

_ e FOGPeET P@B&E‘émGFh%‘n‘?é“ FANRIEFP NSHHCRBASTN CEpEycating each
bl haPlciBhiid chpf&d bthfineRBEddstBEMputihe

conput er program nechani'sm further conprises

i nst r dabihenaspeotrofdhevimyentiat froyjdessa method dlhat comprises receiving data.

haracteri zati on conput ed e, lnst.ryctions for .
SURLER R Bt R P Bt of R HIRAFAT R st ety consituent
ek PRl 8 cARIER cbARFudn@ Bk MaRe beka Beasttidn @aés organism of a species
conprises one or nore aspects of the biological state
of a testhiokngidal bpecineemisern @n erganism of the spagidst YA wpdel in a plurality of
cell ul.ar I tuent hat '
SECRUR) T HERY bR PET- TSARERTaI e mocel
$RBeteBIhdtlic Thatestrgaiidns 0T ik shégessqraid st bidlogidiedpetimea from the
pl ur al itty of npdels is _conputed. The cqnputi n _
prasaiseeel the pRAgiss 1LhBrEOFER! 2 biplogirat imRlhelapi e copputing of the
i ndi : ] - f - logi
ISP 1, BESIoq! B B bO5,ARBCITR, o
sfend esno= callnerbarstioknta ibihelphagb kil of salid hrecanktitsents. Thke computing

conput i of the nodel conprises charact.erizi t
OB AL e S Ao T DB % Ao gLy och of the model
%Bﬁ%&eﬁiati%ﬁ?oglﬁe)}lﬁa € aft Hlstanb 861 16O BSh it thenltokMunicated.

plurality o | ul ar constituents. The conputing is

r epeatStitl appdenaspagirad the ineentionspBipyisesgagiting datahd he data comprises
plurality of model s. Eac . . .
Brip il - B e B s o Ve B Rlor onpicpgpy ina pluraliy of

CemmLt dongtituéntt ROhSRIBFEN neasieed inS tebtl organddnhef a gsfeRelor a test

of the inventign conprises receiving data. Thz dat a

Sisttpgira specamen Sy @eapB of ieopetite AiPBIrelify ©4mogEigigcomputed.
I 3 .

SLrf 8t Sl Ao IR U PV bty e g of

ineslelsahgyandisare ovhethapbe tessorganismtod e dpeabogi thakest biological

speci mep froman or ' f th I es.,. | i
Specy e Craman organ el e speel e AR Bl 0 e
CBRPAGAEEIFFH de® BhdrRiterbARdIecdPRARIdel T thO BlUPAIHY BF bo¥el9Uising one or

more aspects of the biological state of one or more cellular constituents in the plurality of

cellular constituents. Each computed model characterization communicated.
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nodel s that indicates whether the test organi smof the
species or the test biological specinmen fromthe

woe@anise of the species is a nenber of a bi ol pQI/US1004/032006

sanpl e class. The conputing conprises characteri zi ng
each nodel in the plurality of nodels using one or
nore aspects of the biological state of one or nore

cel lular copstit BHIET ﬁﬁsémpﬁw]\ﬁdgﬁtmﬁfl)ﬁww(%

constituents. Each conputed node aracterization

' d. ) . . .
o, b S LeomPhgrmaEn oL periiie tklogtdl W ignn

RtQUNEHGAth SREGhBRIMER eieoeachveiidh. one enbodi nent
of the present invention. Fig. 2 illustrates

processing steps for using a plurality of classifiers

to cl ' Laen i i . .
erbod: Bt eferPFEELAEg ool £ AU biFMRsifirs 0 classfy a
spkdiheh ima@srdancatvith he embodinehhaf the presas isveptiom.al i ty
of nodels (classifiers) in accordance with one
enbodi ment of the present invention. Like reference
nu rrerqu.% {iRb@dted PIRREIEIRE M RDrOA Plrality QUAERM ﬁdeﬁﬁﬁers) in
several views of the draw ngs. 5. TAlI LED DESCRI PTI ON
decqrdaricei withuener anlaslimentyod tlnprent imaentian. oper at ed i n
accordance with one enbodi nent of the present
invention. Figs. 3 illustrate data structures that are
usef uliké pifersh& huherals réfet®tBriesponbidg pags ERbudhOVEME is@eral views of
Fig. 2 illustrates processing steps used to test a
the draa¥ingsy of nodel s in accordance with one enbodi nent
of the present invention. Using the processing steps
outlined in Fig. 2, such nodels are capabl e of
determ ni ng whet hes, a SPETAFYERDNBESCRIPTFIONDI e
bi ol ogi cal features. These figures will be referenced
in thiis SRGLIHABRs & §ystind €0 tHaPisHpefah QSR abd ¥ INtAGRTMbodiment of
and features of the present invention. Representative
the pteseritdaenfiont biiges3 diustrate dath sseatuten theeareiuspfubfog storing data used
e R B dohpr fLaley G BEGsRE IR Flest? phiifly of models
inGtd+daree wathcaRtehidodh@t o8 thelf@esent ihvétdion MEI¥iHgthe frdcedsing steps
storing _program nodul es and data structures, user,
Quiknad/ia fig ds susbynedslsge capagiacfdielerpining Whetberchingeipgen has one or

p J i @t i n: SV
R e g S L B S Rl
dibudowe)the adhvdntages and featnes blitegsesdtt inhattionnRepesemacte biological

hese conpqnent.s., User_| t / out put device 26

%gﬁfﬁsia%eeg‘saﬂ@ dR Segan %%vg’?’yqvﬁput / out put conponents
such @sidn TOESRPREs aficdfloRY cSpuPeh kgy boatbmthter 20 compri
Cbnpdgér 20 fU(gheﬁacgnprises gudiskég% gontpgﬁled by'prlsaS
darglarcamponkhte incd@ling o gertttad processingrunit22, mechody 4 f@toring program

%tgglg% ﬁ{d?c%réaa rfuggg%{, %fs%and Io@t&l)_%t ge:tvric%cjé,J E%Etv&orr]ﬂntgrrfzﬁze card 28 for
coupling computer 20 to other computers in system 10 or other computers via a
communication network (not shown), and one or more busses 33 that interconnect these
components. User input/output device 26 comprises one or more user input/output
components such as a mouse 36, display 38, and keyboard 34. Computer 20 further
comprises a disk 32 controlled by disk controller 30. Together, memory 24 and disk 32

store program modules and data structures that are used in the present invention.

11
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11Menory 24 conprises a nunber of nodul es and data
structures that are used in accordance with the

w@e@ses76o nvention. It will be appreciated thap¢T/E5208401932006

one tinme during operation of the system a portion of

t he nodul es_and/or data structures stored in nenpry 24
is stMeBary & FURRIS aCUBDST HlRptujesHd detasimchiggs that'are used in

&%Mag& With ma%réqeg%eam%ﬂdwﬂﬁ@é ﬁ)p%cwe& HEE5t @ one time during
stored 1 n non-volatile storage 32. a typrca
epepathnrd the, sysenn e yofibnod i msévsleaandquiaza stngtusgsstt@rd in memory

ﬁ‘gﬁ&%?fglwa?f%ﬁég%génmgggfyg% 'S ?Qﬁpégé%guﬁg?ﬁeo{ngéules and/or data
RRIhRENE @%r@ﬁﬁ%‘ﬁ’ﬂfv%lﬁ?@ﬁﬁﬂgggﬂ ﬁ%ﬁ/pldyeemwdl%émf Hehldey 24
fil

conprises a file system (not shown) f )
crmmqemopemtmgsmtsmeﬁﬁo ermtmgssysnem -E«Q ¢qmmlssypm@ﬁdur§ fgr handling

PR B bl BB ORPY R Rty Ol e R (U Wfthory 24

ARSI mpriveen ﬁlms@ﬁﬂnbeﬂm“@¢fﬁl filethanagenmner i ®imedfmbodiments,
exenpl ary data structures used in accor dance with one

BimidlgisyEem iv? cemeonspefaperating snitsBrY s present ed bel ow

in S

or 06 glgél ﬁgatgtnéovgfg%ga; o% éergetxgﬁ'fé])‘idr? @fn&ﬁpgﬁe Q%Ieﬂ# {nezﬂ&ordance with the
piesang irventiorehas ipéadataitial, an etemxemrrfeexempkar)déaa: stirimdates bsed in

Sectjon 5,3, exa es of.fhe results. rOV|des
SERLlsee Vit brt SBPdimen ptghe Srateh gven BRieRgAN In Section 5.1
PR $RESn 5202 A0h AV prdadsqing lsteps toH1&%ing %e}‘ﬁiuﬂaptyQﬂ‘?nodels usmg such

embodi ment of the present rnvention are il ustrated
@ieg‘splary Aamttgctuteegtq drgcralprdl ilo &ectom B3, axemples @ﬁtherresults prOVIdes by
?‘ﬁ hase e% L Oma {jat abase 120 i s nodel ed such
& Frll P 888% pa{‘r’ fti ne anal ysis schema 300 and a
runtime nodel schenma 200. These schenas descri be the
organi zation of a nunber of different es of tables
in runtine dat a@éseEXEMPIMRMBAJﬁS"BR RESnt s,
dat abase 120 is any form of data storage apparatus,
i ncl udi ng_,but ; not mtedtoaflgaotdlryle arela

dat aba%% I%Sata samla s Lasz%:p Qfic, embodis ?Wthe rpd'fsen 0% 10n are

Viktraed f kiper.eAfmodel &sﬁﬁg@w@@m 5z:useﬂhﬁﬁﬁnmtea>ase 120. Runtime
dat abase 120 is a hierarchical OLAP cube. In

dajelase i1 &0 @mﬂ%ﬁ"?% thag fanghudes arpefingg ﬁ’?ﬁrlY%%@hﬁméﬁgq) and a runtime
BRIt SRS e R PSP L s
efhtablds nﬁmhﬁme dataamgem ]hﬁ)pll&ﬁareldl eartmdirhgntd, ldatabass 126tis any form of

Eaﬁ lgt:gga{gtg laégz}géq%gelgggé}ng Ibg‘ rtﬁpgilgﬂ[;get{) la%ﬁaégleg? tée 'gtasnal (?atabase (SQL),
%& EAPGAlIYseAMIIR B or vérnan'isoﬁ'iﬁre%f‘)b Qdli 's&ﬁ@gﬁemﬁc embodiments,

ase 120 1s a database in a format such O acl e,
MSab%c éé&lsgﬁﬂefwcmabObAPmbﬁein sanwef spepifie ,emdmts database 120

55 o e PR o RS e DAL B o
ﬁ’@ﬁa&a{ge%@u fultAerS ANRONRIEIIHINRAIS .databhdel 170 HAghRbasey thdlis not

i ncl udes a runtime model schema 200 and a runtime ) )
expdicitly byokennaiin the@nderlying database or database schema (e.g., dimension tables

are not hierarchically arranged). In some embodiments, database 120 is a database in a
format such as Oracle, MS Access 95/97/2000 or better, Informix, Sybase, Interbase, IBM
DB2, Paradox, dBase, SQL Anywhere, Ingres, MsSQL, MS SQL server, ANSI Level 2, or
PostgreSQL. In some embodiments, runtime database 120 includes a runtime model

schema 200 and a runtime analysis schema 300.
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12A fundanental table type specified by runtine nodel
schema 200 is a nodel 202. The goal of a nodel 202 is

WO 000a0¥26pt to determine the |ikelihood that apCT/US2004/032006

bi ol ogi cal specinen (e.g., a tunor) has a biol ogica
feature (e.g., breast cancer, lung cancer, etc.). As
such, Acwefameniel talzgmes%pa@ﬁ@icb)a mg; mpded sgiegtagi0dag model 202.

gﬁegsgl%f.a/%ﬁ odt?s ﬁ%s h éhébm@%s&ﬂ@wbwgwal specimen
I STI ngul sha eno y one or
.2 @ginea) hsqcxeblbhgml felémre ee@mirlemt camvenhengaqaptércerti).0As such, each

Of tr %02{” 3%%g]taﬁd3¥1 ) 103}& "ﬁ’z h qt%%rglég%%i(;@%relpfbiﬁlgggicabf‘gﬁtures are
8%y H¥Bh&HAsHaBRIpHRRRY P ERSiRldby fd?l@ror B Bidlogilal §pdcimens. For

patients diagnosed W th cancér have netastatic tunors
Egamplkj iokene Iapplmatlgm af e présentgnyemtiey, qaghbiologieal iraturp eefprs to an

e A B e T
PatidftPgih@idsed WithRhndes hivd metagatid wnﬁ@@ﬁfr @ﬂﬁclﬁt\he Brlgfntdf fthe primary
pat hol ogi cal anal ysis. Thus, predicting_the pr

tnun@rrhag inpebesn dstermgingds e, Sonxapiple, hilen, 89@»&’&8@& d Med. J. 76, p. 690.
cEc%gsq&]i tl?é”%ﬂlrEPrg/rsﬁt@ %r Lk« “r‘scﬁét‘éf‘earlk Qg{»ﬁ@nt%@éx? after
unor rimary origin, represe Ive
phthblgicabhnadysig| Ehus) Iﬁsaeﬁng the |pudmry:ammfrme(aﬁox®gmtfdnsome of these
prostate, breast, colorectu Iunggg denoc rC|no nd

§Q‘&P§ﬁ%ﬁ§reé@t D FRPATARb Fyical obissiive. gashs a5 Hg@‘uso nown primary
s gfﬂé eseff4@Ve bloiﬂlg%fyam;ﬁ@ HlaQle R alde o R mas Wit brostate, breast,

ctively account for ‘approxi mately seventy percent
ebloadcturs,dnoge (admcbmtoéxmbmbeatdQuamousr@llummmdnﬂt hvﬂsgastroeSOphagus

See, for ex

_@am{easscivar%, xsey, gglﬁelg%lﬁr@re Hb{cg\ﬁoﬂadég/gf %8%unef‘ for approx1mately

aekdinty dﬁé?é’ént ﬁfﬁlmrﬁér-&ﬂatéﬁﬂ &Eaﬂﬁ;l ifi Me SAIRGH Ratel.aS&L SorleRample, Greenlee
accordance with the present invention. To illustrate

leoal. . 20boeA Caogerdakline’ lugelf .-t Iectien Erabrlews Aescribes additional

i kelih ; .
sl S etaRisicH EhTE pscl B KU RE TRece Byention,
I N whiTeHllasted hdve uh&rdﬂ%danaﬁ&sécbw dsantise thbdéikelihood of whether a

|Ike|lh00d that a bIO|O i cal e has lung can
pitlegied] SRYGBER tsst PEMbEA atmplgg]cg&@n@%gés,s, CRGkder ﬁxg case in which a

ch'uﬁlg gfo(aelaZ(ﬁ' @hl%gén‘fﬁéhe $REGHITR IR 'aq)l(SIBgl]célesﬁHl fe }Qafs lﬁr&ecancer

cates that there is a high | I hoo
Fuethbi lojpodiesiat t}fapthts hmgl chasr model is appdied.to b hlaicogmﬁl spemmen and the

enbodi nents,. each ectiv . el., 202 i n. runtine .
G BI0E en S REPUBECRE o B BieMTHE Roed ! ¥ PRIl specimen has
Lfﬁ‘ﬂ%‘:&%[‘,é? iH88hé Efnﬁédlhﬁﬁtsr @a%ﬁe&tpweverm&&h 202 [h @€dinkidafabase 120
each nodel 202 specifies one or nore cal cul ati ons 204

(lmlsd:eStaenmrbrbl ideatitien) | 10|thatsmrm1eé/nrﬂcmifwe thestespectipriodelo2n addition,

3RS PUTEORSANTER S B ARG SHLAIA s

%ﬂﬂféﬂfrﬂle@ﬁs R MREDOS dPebifics BowebR b ORT Giecthbusved balogitshs. Tn more
calculatlons bet ween three cal cul ati ons and one
inuefarrediehodinienis; wsel mage! 2 seeifies brtween three palauiations and five

%ﬁgdr{eh él%ul%ﬁ!)ﬁ:s #J&Wegﬁ]ﬁté ﬁF% c!'hleﬁﬂ)lng H{;@Bﬁéjﬁhn%pe‘h danl ﬁtlgps, or between

specrfies t entity certain ce
Gmﬁstbuanmﬁszdﬁ@&mammkmns|n one |nstance each

respective cal cul on 204 cifl

P éach calcgla‘gon M in a model 385 spemfe 1es tﬁe 1dent1ty of certain cellular
constituents. For example, in one instance, each respective calculation 204 specifies a first
cellular constituent and a second cellular constituent. To illustrate, consider the case in

which there are four calculations 204 in a model 202 as described in Table 1:
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cellul ar constituent and a second cel |l ul ar
constituent. To illustrate, consider the case in which

wo bmsesrase four cal cul ati ons 204 in a nodel 202CEHES2004/032006

described in Table : 13Table : Exenplary cal cul ati ons
204 Cal cul ation nunber First cellular constituent
Secondl @b | Lﬁ’%fm%%%]ictﬂlﬂéﬁ?szp Cene AAA Gene DDD 2 Gene
CCC CG=rm h‘l‘l 3 ANe By 5 ~ s Y

5 ) b = 11
Thus, ca?cu ation speC| 'es a tirst cellular
constituent AAA and a secGefe AdlA ul ar consti Geas DD,
and so forth, In addition to speC|fy|ng cal cul atians
204, each moflel 202 speci {3¢88 C&Cal cul at i on Q@%HQIPI
212 that is 30 be used togRRP ach cal cul
in the nodel. A calculation algorithm 212 specifies
t he operati ohal rel ati onshiepe KB&Xween cel | ul aiGene YYY
const+ i i
a nodel 202 is conputed. The cellular constituent
ahﬂﬁd@ﬂ&ﬁmkﬁﬂNﬁkcﬁk@aY@h%@hﬁ&Q%hﬁthﬁbQQA%ﬁha%@&%HQEﬂqu
that is to be classified by a nodel 202. One instance
d&nﬁﬁégﬁéﬂP@tamﬂﬁoébgbr|thn1212 is a ratlo mhere the

ratio nunssLat or i S et erm un

first Ce it on? O Spe ﬁg?mtg Pﬂlggnsbyoo ogl ael?agg gpem €52 calculation
adlgbrith@ 21attha 1@%Ms6@tdﬁppﬂ}sed&ﬁb@kmaﬁ6ﬂ 20y irdfie model. A calculation
abundance of a _second cellular constituent in the

wlgrsbncdR speraies b opgratienal selatipashin betwaen selbpreanstituert abundance
a\l 'v&ﬂéma?cll%uﬁi@igﬁ Qbh ﬁﬁ gﬁél 2 1?{:&9 lﬁg& V\?ﬁ@%etll[&ﬁartcx\@sutuent
celTul'ar constituent abundance va e tak

Wﬂbﬁh%ﬁe vhleecak caleatfronna Bidlogiqmd spdciraan thh’as ac belalassified by a model
ngntity of the cellular constituents in the test

b t ogi cal specinmen that are to be used when conputi ng

the cabgdingah@of2041dulatRE GRoHMIH © 1 M A ratibSwhéb ehe Iﬁﬂb ﬁﬂmerator is
al gorithm 212. For exanpl e, one cal cul ation al gorit

ererayedi Hyi amsabuodanak of  fiest cellilar whstinerdiua bmﬁ@gcadfsp@lmen and the

first, cel.lul ar stlt ent, .as,the pnunmerator, .to th .

Bl desthaminglp iy deieRingd g o gPRRdanes el 4 TooRd c¢llpargppstituent in the
dﬁ@l@gicalastp@élmeﬁh |I§t}ﬁ§in§tldh@d HRtaf®ugeioh biBriddn 213 spteefksithat a ratio
each cal cul ation 204 in an exenplary nodel 202. In the

ceesweagithe tve eqlldarsansiiipasne pbundgpceTvglbles isito beriakspemipsireashe calculation
RN LR AT, SPBCITE: Rl 855 il bioicl spcimen
cthhtcand &t beoused whee computinpethe adlculb@dn 20% ial agosrdava vidiiPthe calculation

S clgmes t t ake the rati o hetween gepne CCC _and

. 2120 Fopsrampleae rleulatien Agouthen bk %’ﬁ&'@ﬁﬁ&%‘éb%&‘ﬁ ratio of an
WrtRddrRE 9L, Bifst CalAs dhiRlerd! q1a+ hiMiBratot 2ol the AdRAA Bf a second

to ratios %etween afirst ce ar constituent an
setohdcaslitughgas thershommetur. Thsrcalculation algorithm 212 is used in each

calculation 204 in an exemplary model 202. In the case of calculation number 1 of Table 1,
an exemplary calculation algorithm 212 specifies to take the ratio between gene AAA and
gene DDD, in the case of calculation number 2, the calculation algorithm 212 specifies to
take the ratio between gene CCC and gene DDD, and so forth.

The present invention encompasses a wide range of calculation algorithms 212 in
addition to ratios between a first cellular constituent and a second cellular constituent. For
example, in some embodiments, a calculation algorithm 212 can specify that the abundance

value for a first cellular constituent be multiplied by the abundance value for a second

14



10

15

20

25

30

exanpl e, in some enbodi nents, a cal culation al gorithm
212 can specify that the abundance value for a first

W@ edosnokaso constituent be nultiplied by the aburdETS®04/032006

val ue for a second 14cellular constituent (A x B). In

fact, calculation algorithm 212 can speC|fy that th
pelbarsongitugr éA xddn dahess, salqulasion glgoritem 212 gan m@@lfy that the product

ST T TR S o i
PhluebNathirdedeflulac edmstitehi @nx B >g0).i Ahem2d®ly.anlcaaeion ﬁkgorlthm 212

that the product . of bundanc val of the f
£4ibReeNY thahhe pEoict ?‘{fgﬁﬁg anGe NS @f E‘V firﬁ%t%Ha%ﬁ gpstituents be
Mf’%ﬂldé% fth@aﬁﬁfd?ﬁce%hdetﬂf%&hﬁ@ @atdlértb%mm[léu&\ [oa BB)/ ]hAs these

these exanples illustrate, a cal cul atlon algor
E:}samapiys mustmﬁcmtqammmmpelmmlm is gy reatherodtioahopreatian, onset of

OB ATaS ol R P S8l SEER ) Dombiaion

6ﬁ1:élld1|la@tcbﬁ’ﬂ1t@énﬁso rA th16uldden Ae@sthiol 12 duds eatiadiche tReddu@l identity of
identity of the cellular constituents that are to be

theeg!luler eansiitnents Ak atsl todr used OtomuEMY Everyealculation 204. A

|
005 0 0, B0 DR S5y o
Qfidatd the PPtratiGad kdlaimiBhip Heatevaehe tdiala ebhslmltlm‘nts that is used to

constituents that is _used to co te t c Iatlo
semputgihecalqulation 294 ng(?@pgfgrp%cagp \ggtllqnt gﬁrg g tga ealculation 204,

R GHluPH HQOZQ&H b%t@ﬁ be‘agnc%%lt}?ﬁl@ nREhGRBP Wt esent

I'n accor ance W t ods of the present

imeetidn.on. I n sone errbodl rrents each respective

cal culation 204.incl udes a nodel Jdentifj er t hat Sy

Spect 1 8 REbsHbE s raPhnn e EHEneh PR ngidgE model identifier

ki’?d) Qﬁlg §pecﬁlé"sttﬁkerﬁode@ 20D t¢whicHltRd éadultivml bedgs t i@ 0dadB calculation
For exa e, in some enbodi nents, each cal cul ation

mlhudea incehobll THoRer cxmle o bemaeribedimgpisesach ipleslabpri204 includes
nt S a I

éd%w?r tnrggﬁsggfné upper r;é/shr(])gf tlﬁteéh@{a b (ﬁ?énl]s ea?h %g@ﬁtlon 204ina

Ziodlef 202 i Iasmﬁmde Iby aglaytncg thdealedhtion zﬂg(brﬁhﬁl p: ) fdeme mhdaleti202 to the

above. Wen the conputed cal culation 204 i.s belo

CalaklaiionisRENTtred ABoYeal WiTHhF GAmputed alealatin J0b bsiow the lower
ﬂﬁgﬁltollcy fhe ¢ ﬁﬂtlﬁllﬂ E Cf‘flgﬁgféhﬁfh £ald Hdl\%t 'Wﬁelﬁ@é cbi ﬁ{ég\églculatlon 204

the upper res ca cula lon is aract erized
asatpos the upper Mksholdhke caderpattomds chdreatadedan pagitive. sWhen the
bet ween t he

hreshol d and th
CPPAR cole el Sa1s Pt Pospiraen R bRt Bresmgld.the

AR Blatiod erﬂﬁltabfeﬁzé&‘ashﬁél\ét%ﬂaté hF@lslh@JeCiﬁfoﬁ;ﬁﬁtl&ﬁon how such thresholds
conmputed, as well as nore detail exanpl es of nodel s

amuibe bnputcet s vieH 2acuor deintsel startplcsios nmdébémﬂ their uses in accordance
see

tion endi n ni t
TR afPen SERRER Kot a1 e SERFT A Th MgyigpSeril No.
B0 0lBRINeAGHI A0S yAR s ViRl mtﬁame“oﬁxﬂalgeﬁﬁg Qi&n@&kp\reﬁ%n Data For
G inical Diagnostics" to Anderson, Uni

Stlinica Dirgnestics Apph ndeasangps well P%Unmal S&at?S @éteab{\BPlFﬁaH@'él Serial No. to
Qtde{ehﬁﬁlled %@1@&‘3%&&%1%%%?&&&0& ’A%Qly&ﬁgr@en%ge asFue)g g)ata for

essi on I nica agnostics,
@dllo%hfb@rgaomcsf ith Mbrdledeartl AR@D<hn, filed June 4, 2004,

To illustrate a calculation (test) where upper and lower thresholds are used, consider
the case of calculation 1 from Table 1, where the abundance of gene AAA ([AAA]) is 1000
and the abundance of DDD ([DDD]) is 100 in a biological specimen. Further, calculation 1

specifies a lower threshold of 0.8 and an upper threshold is 5. The calculation algorithm
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To illustrate a calculation (test) where upper and

| ower threshol ds are used, consider the case of
we@2dosidkato on 1 from Table 1, where the abundaneer/v$2004/032006

gene AAA ([AAA]) is 1000 and the abundance of DDD

é{g is 100 in a biol O%I cal specinen. Further,
fwmm@@l 202 phat inclugss ea wd@mn indisgies thnt efratep etwaen the first gene

" t
FRABBR peh R Bnd et ARAPEREI DR P2 NP o
mamainem; hmatcoﬁlpnaﬁlcalcblanmemud [reAAIABDDJ R tirchlue 10
cond gene | taken. When this cal cul ati

is

@|089/rlp9>n rReEayse; tée @&sw gigaiepthan the nper @Hozmshql%éﬂe calculation 204
G n, ratio [AAA]/[DDD], has the val ue

%%%%%gf g)d}%%tegguse t he rE':ltI o] |E¢, grLaterSt han ;/heu

upper Imraother emm,islh dAd\ A}t es acaluedf0iina bROdgicad specimen and [DDD]

feae it 03 BcpiPReish e e B S R L HeBioef 2 lover

ﬂ@ésh@ld‘(ﬁ'd@a&lfarﬂi%ef thrdsh61dIFS| eAEGR anSRASAEEIe ratio [AAA] [DDD]
Further, calculation 1 specifies a |ower t hr eshol d

besghamduaf. 7&@5% POX: Hresans|the wrioss lepnthay e layyes thsqsawéethe calculation

DIQD] has the value 0.7 (70/100).
’éeggragtmlz%e ré%é%l i's less than the | ower threshol d,

t he ch @il abten ekeﬁn;ﬂﬂa[[?\&m el{als zedh@of'10e gk biotogicdl Bpecimen and
still another exanp has, a val ue of 1 0O.in a

BrlPb frscaralupelc QQelﬁ ﬂzﬁqlaol[osmh spegiEnes. \Farter gtlegation | precifies a

Bty e AEld SRES AP ufptt WEholEF £ HhShiipih hedge vl g%

[mAAM:IDDm} hantheanive,1.2 (120(180). d3t{cAA¢e] th¢ Emb]is gmatdr ktean the lower
e 1.2 (120/100). Beca he 0 erthan
ekl 1h 2 7 (ST rbag: PR GG LD R E R BEA D1 o

tclggetglqlluﬁ%atl on is characterized as "indet erm nat e.

In addition to a calculation algorithm 212, each nodel

202 i hcaddgtem tamhc@@gb@gatalg@ntlam @&,wtaﬂnm@ieﬂ Z_OBancludes an aggregation
%@gﬁg‘f‘bff“ tﬁgﬁp%gﬁﬁf ﬁ aL uEaZPn§ gO{ﬁ or A 6% é‘%eﬁef are to be

tSABREd B) orti&ero @Bﬂ@btenﬁ‘@oﬁbaﬁpt& mddeRNOag liaﬁ&ﬂé bfn aggregation
algorithm 214 is a voting scheme where the nodel 202

plgodithar k4 is i vosiag sehemewhege ﬁieﬁn@cﬁl PPDishaTapteyizest as having a high
gllolf)glln Bfo qﬂée indYy i nfde Bf't?l g&’il 1?]% fidhs 108 MBad1RG &Rgﬁje, when

re po | ve, en Cco en are negatl ve
exapyttd;, theroars inelgative h'émea&mpild’,l cosiden tlee @aa¢ oulvhich arvalculation

al garithm 212 i s, ap d.to the_cal gulations Tabl e
4lgouihgy ¢l 2 isanphigio e sefiastons ﬁgTiﬁaﬁdabfvaf@dﬁggi%févl@tlons l'and2

51% gi’tl@'& | (ﬁﬁuﬁtloﬁ 3' 0 fRERHAINAR §nd SIlISRIAs}ebARe? Wien this is the
ative. his is the résult, an organiSmthat iIs

teeslt aoh (ugamgn t}taelsrtcsiej ugilgthe aootisi élatscqﬂsmtshé' the calculations in Table 1
C ul ati ons i.n Tahl LD cteri zed

Ral Pt ertion S8ang » ey o RaV Bk Begoo&E St BRiprs associated with
arespsdeat ed with the nodel . Each nodel 202 optionally

i ncl udes nodel preconditions . A nodel
Each model 202 optionally includes model preconditions 116. A model

precondition 116 specifies a requirement that is to be satisfied before a calculation
algorithm 212 is applied to the calculations 204 of the model. An example of a model
precondition 116 is the requirement that the calculations 204 of another predetermined
model 202 be computed before the calculations 204 of the model 202 associated with the
precondition 116 are computed. For example, consider the case in which there is a model

202 for lung cancer and another model 202 for lung adenocarcinoma. The model for lung
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precondition specifies a requirenent that is to be
satisfied before a calculation algorithm?212 is

wappsiexted o t he cal cul ati ons 204 of the nodel . PANUS2004/032006
exanpl e of a nodel precondition is the requirenent
t hat .t he calculatlons 204 of nother redete
GRBeEREIS vi5d 1 detempe datheet perdcy FReur PG gmzﬂaa cgoer. In this
&b tﬁ@ﬂ@hel%@g f&slﬁﬁ% ia@ctnggarWnBﬁia EQI?hWeeaCﬁ@%rfdﬁt% 8 6%& requires that
cornput ed. For exanpl e, consider the case in which
thé modelu for hingwamder BO Purf paforie ulgymodel der luag ddmammonmusi ain. The

202 f enocarcin The for

rrgoantion 118 oS BETRE RpbrEMT e e Raing Gher B pgpivve before the
ﬁlwewfoﬂlﬁngw&dnbbat@lnfmdﬂaﬂg cancer. In this case, the

nodel 202 for |ung adenocarci noma can have a

prec dn@dﬂﬁt@n te thetmededi 407 wblettyipg, remiEngypade! selagma 2fhspecifies other
ncer_ b n t [

G0 MR RELA USRS PR AU PIREAL R s

pTE&Elhrd‘ t9pe leg)eefﬂa:@ alcalcelatiopalgotithwe2 mi‘érmlr ah dgaeegaticiedlgorithm 214,

for lung adenocarcinoma is run. In a dition o the,

Erysthermarg peach Broseeyrs &y Perd2QtqpHenatydar ludesfopre identifier 221

speci b8 Ab qﬁocﬁaﬁbi(ﬁscah Be Asddk Bl Qg{oc %7 e 20, Whena

the top of t I erarchy are procedur f

rhaddh 202 ocassnided yvph aZRCcedpredypa 22, theomddsal Iumsnhmcalculatlon algorithm

l.gorithm 212 n regation_ al gori,thm 2
PPk g AR5 AR AIIEFERt S0 sSiRed 72p- n one example, a
ﬁl@&él Qd@%c@udéﬁ AegitbRuicdaaitifick 201 824 procbd@ur® R20MHakis to be used by the
nodel s 202 can be associated with a procedure t

Rodel. g«;whanm@mplem m@iehﬁ%@e?m@amﬂwn eéllﬂmltd@%mmmeon about the
Q
chcgl‘leaé Bra&j)é{lhxg ?fg tea%ﬁ%teg% TR é(%lmtﬁ}nefgq tg b? %Eécf lbyn?hg %godel

RcOse dudteinforRRtidr Gan ﬂ)éﬂolﬁﬁlﬂe(ﬁﬁaﬂiﬁhe progednel QQO Z&Xgnated by the
i ncl udes the procedure identifier 221 of a procedure

proeedurpaidentifiar (ﬁebbzq}slédh%‘?(’@ﬂg #odel . In such an
exanpA?%llu‘él'P?te Egr?d HHF&EFéa%ow %Hgﬁlogﬁlpiothéludeé one or more

i nf or'nat 1o about ot he cal cul atton al gorit

dabhem]apos 2¢dt Indactalngrorretdmhodimertts) ebeh wk@ﬂlathyl 20das storkdlin another
ecayse_such. infor.mati on can .be obt ro he )
5 Sb AN MBI TR 1 R BEF e IR IS s AR 894 specifies

éﬂe?r%cﬁ'@%el'ltﬂart&ﬁstﬁﬁgﬁ|ab&Q}%nceA§alués|(H§tts'h@{vﬁﬂ In"hdit®n, dach

and di scussed above, each nodel 202 includes one or
cabrudatioal 204 Ican ppmmaﬂﬁmoludq: #Fmedel identi§ontl Cethiiodéntdies she model 202

B R T RSaRD R e TheL o DB Bl gy o o
lﬁaicgﬂéltﬁdtltmcaz&ﬂatmeszu R asRBRtddrwiliPmedelelobul. aFurther, each calculation
consti tuent abundance val ues In addltlon

Wcndave araewlanorpidgntifie lé%@néaﬂwh;lqméﬂu lethg cagsguhere each
LASHoh R bRl dﬁ%ﬂd&hﬁéﬂi@%&&%ﬁseim?&?ruﬁtﬁnéﬂ’ﬁét&ﬁhse 120 need

cul'a I's associ a or exa
rﬁmdﬁﬂ)hdldﬁdéscflbcet’he(%albammmﬂ@aha dréypart bﬁmchaﬂl(ﬂielsaﬂf tha calculations
204-1 i s assocCj ted

del 202- rther,.each

%,% ot ahren OBk IS ATe RaVBInIER P PP RISt AR rehing thipyeh the

g> A 864 #frun *1ﬂlegilaﬁb§s%5190‘me€a?cu%ﬁ)hs ok fanleat hodel 34htifier 110
|nc es a node entifier 10, nodels 202 of runtine
that raftalses the Qivae ewhdel.

As illustrated in Fig. 1 and discussed above, each model 202 includes one or more
model preconditions 224. In fact, each model precondition 224 is another form of data
structure that is found in runtime model schema 200. Each precondition 224 specifies a

precondition 116 that is satisfied before the model associated with the precondition is run.
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not explicitly describe the calculations 204 that are

part of such nodels. If the calculations 204 for a
w@wen4ateddel 202 are desired, they can be i dene@T/Usmoby32006

searching through the cal culations 204 in runtine

dat abase 120 foLPcaIcuIat ons t hat have a. nod

Ingedition; eachanqdshprependitipns2 34 an gphenallypelpde ngdel identifier 110 that
13%15‘(&%8& Eidél@oE't&whichacHéinb&fdﬂ@oﬁﬁ@ a840RMEad. %?@x&@]?@l a model

|nc es one or nore nhodel preconditions 224
Iﬁamiﬂeréa@ namindadateghataoprdédndgivn224- i is assooiatesk witlor mogiel 202-1. In

BeRuoR itbihariariion 233 skt ! BepTRirg gy PO 302 o

fubneldatabadel 190IREd B@tfe&f])ﬁcM? Qe SBUE khedsisQUndRions 24 tHat hfegart of such
precondition is run In addition, each nodel

wodelonti such insErgess imdeserminmuhich prasendidens23foapsly to a given model
nt|f|e t d

ip% a Sea&cl% fh(r)chjg% thé grggéﬁd;ll &% ih Eﬁﬂﬁ@e ﬁtal%ggli(?fo\(&'gki%gn&ﬁgns that have

a fhoaéliifiemificd 1 t@that mdiched the thah nodel e(mmiél tion 224-1 is

associated with a nodel 202-1 . In the case where each

precondi tion 224 includes a nodel identifier 10,

model s 202 of ry E @Qﬁ%epﬂé@mﬂxd@’n«:@spl icitly

descri be the precoj%?tﬁg;s 224 that are part of such

nodel s. I n such instances, to determ ne which

prec oﬁﬂﬁmplmsiawnﬁﬁmd:mntawndzgiw ant}nmﬂeknbzaﬁnem of d@rprésent

through the preconditions_in_runtime a e 120 for
{5 eRUSRAY TP GHEOdTRGR IniREGHOTS 5 o dbis St depiraesJoptigh novel data

g%@% cahtR Wby & e S lllraht?/ JTatels208: TEXENRIARY, results of such
SI NG STEPS Exe ary data structures in

catodatibms eell be dhscoibed.enbodi ment of t he present

invention were introduced in Section 5.1. This section

descri bes how such novel data structures can be used

to teskpappl urality of nodels 202. In Section 5.3,

results of such calculations will be described. Ste

402. Innstsft 4P wetinlas epnstitugnt dwrastanstie data eaw@htel@@@rTsw%ly, the cellular

(gc%ltg tue bt a{erlggcagia];x Ps 18%&! %ﬁm ??i cgﬁllll%lyéo%stltl%?ﬁhsatbhh&%% data file that

erls

ﬁ@ﬁbﬁlltfedeb?ta (ﬂblw”iﬁﬁit@&edlatealtﬁ:l [1esdniinstagcespiwhert the diaiayﬁlals
clinician at a renote site. In sone.instance

subanitied, gomppier 24 resgiyes thedde viagigpurrk ntgacedE] %%slnttﬁ@cal
élh%@dd%'eﬁ'ts Q%m{ekcohﬁilﬁ:rr tAREEARE 428 to LomPWPE FPbver a w1de area

Iments a renbte conputer transmts the data
oawptlt @V AN) sostess the itetaetar ea net wor k (WAN) such as the

I nter e cel ] ul ar co stitue characteri.s

16 1 Gprd oG Se Sae S5 R e lades upettdTaiso
RALAEL LAt SshieH)of Mhe ElBE)gQ'apité’cG 'o@ gdchseRhar &ns@aeht in a plurality of
cellular constituent in a plurality of cellular

cahdariconsituents. Htar instancesip eomg nmb@dmeetﬁbMWﬁ’éhI@scomh@em

G s AL OB bbb SO g v
BioYsiical specimen or organism. The cellular constituent abundance data ﬁle can include
data for more than one hundred cellular constituents in a given biological specimen. In fact,
the cellular constituent abundance data file can include data for more than 500, more than
1000, more than 10,000, or more than 15,000 cellular constituents in a given biological
specimen. In some embodiments, a cellular constituent abundance data file includes data

for multiple biological specimens. In such embodiments, the data file clearly indicates
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woroos/0¥d1em one hundred cel lul ar constituents | PCEHUS100€082006
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blologlcal specinmen. In fact, the cellular constituent

SRR 5 A 1 0B R lnc v

115 i0E2 filel | ul ar constituents in a given biol ogical

speci nen. I n sonme enbodi ments, a cellular constituent
abundalfciemeampodiments, ¥eq erllslar qenstityest chamatarjstie data file is in a format

L AT S, (RS SR A 8L s A

adspfileatvath avCHIP exsembion ehdt uleagenemaitustngemfymbumdﬁnse 0 software and

COBEA ok 53 dh hiRsiee fommpLAes BPPOTar ARIARATRIA Alth.Lalorgia) DNA

fﬂlc?@elrra‘?@% BRRS deSiondd fox MBhdrinand &QHEQSIQIQE? En rrgland) CodeLink

California) GeneChip probe arrays (e
clhlcpodﬂab’easi oAty ¥isGitile forares by imagiag RasﬁrQE(rStEr@whaaimes Canada), the

g‘g’ﬁ‘g'g% ?etya &B%ﬁﬂf‘) @8’%‘1%&@@@8?5}%@13%@91%@6?% aiprtng)a, del Rey,

(Ezlllfﬁﬁﬁd)lIﬂl)aG@hlé\ﬁm fofRa! 1he Rosetth (KK, %hﬁgﬁﬂ) E&e expression
Amersham (Littl e Chal f ont, Engl and) CodeLi n

reikealangyage (FMIa filsyformadtonformpiddsignad fordyeytertisilmg lto, California)

g@?gﬁﬁﬁ?@gr ! %fg@tle §elo§@{@g@dlectupﬁ lﬁ%&gl@uc(sygunnyvale California)

Ri[DNDA swioxcary{. Mar i na deI Rey, California) ImaCene file

f t, the RQsefta i rkland, Washi ngton) gene
A AR @m}wm RO N—
ng}w@gecplﬁfcl ?ufngg lom)lcg %E’flog %)ﬂaflﬁﬂ DiRdnFMh

croarrays, or mat ecu
wnlrlmdumsnt( B m'lhtymahmse€a¢lltﬂaJrcnna)tumDhWndancmfdramaon for each cellular

| t t
AU REeR P e e obu e kGt St infegmprigg, and optional

| 436 Paté PAnrRd Aol DB IAAM onSREGAVIR  the 'f)%beedéédlrﬁlﬁhe }RpQBSe cellular
such enbodi ment, the file conprises cellular

Constitienie i sarbierborimentss eslliar constifusnt ebanHanse|messaiements are

arhkégljl%%ﬁglt Sta{tg ‘F?u%er%‘g% Priat dés?]r?b %%E)ttl ng§n éﬂ s i%‘ié, ‘oci at ed

annot ahlsomelenfb@tlm@dnltm’ftﬁeﬁlféﬁérb In’ﬁz@ntidilﬁ aPpeRBe chiidleidics) of the
the respective cellular constituent. |In sone
gic tg, othes|than the trapsesiptionsd Blatea BsREs Hatranslational state, the

(';H%ﬁ%&r Etg%,n{nﬁm%éeﬁ agﬂe@ﬁgﬁ" élleotge gv&vl_al ﬁ%&t@t dte %?e:%ﬁtgg%% Telftdar

escr ction n sone ment's
ofonStlteerplch&act’erlstm/ﬁalat Ses) foraspmptes Séahmrﬁa@tberdvst]F@ahstmfce in some

t ol 0 a ot her. than.th cripti.opa
shodt e Se BlE PP Et oot HCRRE Bbiert gls for various
Sréleths iPh blﬂléﬁgal %ﬁ&%ﬁ&ﬁu&fer tsﬁ@¥ byl ﬁﬁtlﬁteﬁlb%dm?ern?s the cellular

represented in a cellular constituent characteristi
fqop@ﬂtu@,@ eharpgierigicaifp cempSens tamonns of comshyayions of cellular constituents

' nbodi .. .
TR b RRRE S T o) SR e bt none o

Irﬁmeltssde@bfmrulauglcars@bamﬁ drith@sthle AIf @dERAIatiS R € lgMPRosphorylation)
under study. In sone specific enbodi ments, the

dlopg Pamogo%luw Gertitugntrof dhebiplogicel snermesonpr i ses
amountyy gt aﬁf&@P&%é ﬁxteké?l? ?n\%lm&f 'ﬂléléx%les%ll ?é\)e HPel‘ééhe in a biological

specimen is determined by measuring an amount of at least one cellular constituent that
corresponds to the gene in one or more cells of a biological specimen under study. In one

embodiment, the amount of at least one cellular constituent that is measured comprises
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in tissues of a biological specinmen under study,
cellular constituent activity levels in one or nore

wo e@snesemf the biol ogi cal specinen, or the stetBUS004/032006
nodi fication (e.g., phosphorylation) of one or nore
S5inhcRs of:&qgets't ﬁﬁ’eeﬁﬁi sgfe%i%?ﬁrepén? Erp(%ecc?‘l mSr8 SEl & the {:n%logical
one aspect of the present 1nhvention, thé eéxpression
$pevialenofSuah gleurelances@zabbohegiwral bspaeitvdronprididgeoniatd a gene

by neasurin unt of at |east qne cellular . )
EHERP MO ANACE0T 08B 81 31514 6718 R thSgaT T GHievig cDNA derived
thefefroff| A Sefd trahsBiift LR c8pRR&G s‘ﬁ?ﬂécé’%ﬁ rattééhlé? l\‘lldflgfra acids or

one enbodinment, the anmbunt of at ast one ce
rusiie Raid erimigsh diheinvclewaasidsed nodeisracslasinioaendpatdesf lofbridizing

t, |.e one .RNA speci resent | or nmore cells.,
Bl BRI SPEIFLY PRE R RAH 8 B e WG e B peicutar
dRiBsdiment, e aBufiRinbosf e MNA $ HighsGRAbFTohBsting Q?é}% transcript array
transcript array with RNA fromone or nore cells of

Vit the RN A fsom oae onmere cethal erepigorigmiundeestudyivor witheneleic acid

' ' . i th atfached.
AR he 30U SO L S0 SHE B R ER B onay
?id'r&i;sadbd)a' surfack emtt]l aﬁlﬁélﬁbdrﬁuﬁieﬁ&c&fs@r@m@l&w &I;id)rhimicsd, whereig the nucleic

ridizin fth the RNA species. or with cDNA derive )
ﬁcgrﬂrelﬂeleﬁ%&%age% are Qb bydyidizing with drRbinipagies, or with
hdfi @R daneRl Rim HRRIRNA Eae.ﬂeasur ed by contacting a
gene transcript array mnph the RNA from one or nore
cel | singbmagrembod eméngsythenatdinlas tahyitueot chardckeristic fiéd @nagwrisds gene

derived [fr the RNA .such, th the gene transcri pt

SPrs08 gL BhmLaf §4%Em e o nSLEMs U pqrsgsgond to the

Plirfallty2d tRGOYd IMbIRd @hiSodhGEALS the pIIEty f Ge MG cEmPHB3CR least five genes.

wherein the nucleic acids or nucleic acid mmcs are

Taapatheecrabodiyipnt, tezlurgliti af igendsecommpniseyas d¢assonedrundiedigenes, at least
' ' ' t he, RNA species,. |n.

SR IRt PR P A5 D B s

someeenthoidjih¢t e Shgplneliexpff @964 eompakabéttee@ipé thoabdntan@fwenty

enes_(or cellular constituents that correspond to the

tg@ﬁ?ﬁ@gﬂysof genes). In one enbodinment, the plurality

of g ' : i I
qﬂ%@m%?ﬁ?ﬁé&%ﬁa&@h J)ﬁ?}ect% 4%62 e BElEmce hﬂazﬁqﬁl{e&l%g%sss?d. In some

enbodi nent, ral it denes conprise
cortwdhoerds, ahiis peapescesang ingalyts asandandivstindingdiiesall gk cellular
enes, Or nDrFSthan thirt

| tt ty t d .
RS gﬁ%@ﬁt&%@?@aﬁ% BHTHPIRIASIE! SRefNSH 45F Qw?fw byfthe median
@RORS cHRTRhSAUNIR R 8Re frﬂe‘é?urEJ‘ RIHSROBioRYRsLal %@frﬁ/eilo 21n some

thousand genes. In sone inplenentations of step
enthodimenisl @Hdke erdlularicansiitegnt alpwdsieat. values Sormegiven biological specimen

Fent S, 4D reprocessi ng.u NvioJ.mes a .
BRSSP B AT U e et e rsfpter
cohgitaait abirklane Vathdiaheak@ed Fordthy Bidldpicd 9gtcaiAén. Speci men
are divided by the nedian cellular constituent .
abundBifscasarhieretbasapreofitae celhdarispaitisuing abunsdgecs measurements is a
r}ligr gﬁﬁ, fe@m NSl ?cor%ltituehpz?ougﬁ&*cg lvgfue%: QLtd SSREd when a
abundance®val ues tor a given birological specinen or
misgahshp@be nibawirel écirbaterathaay perdge mafcht grebe2 SThiangica8y becurs

ercenti.l e of the cellul ar ) i

en the primary gene (representing a cellular constituent) is expressed at low levels. In
some representative cases, on the order of thirty percent of the abundance values in a given
cellular constituent abundance file are negative. In some instances of the preprocessing of
the present invention, all cellular constituent abundance values with a value of zero or less

are replaced with a fixed value. In the case where the source of the cellular constituent
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consti tuent abundance val ues neasured for the
bi ol ogi cal specinen. In the case where the source of
wo b@soed7bal ar constituent abundance neasur emenPEI/US2084/032006
m croarray, negative cellular constituent abundance
val ues can be obtai ned when a m smat ched Brobe measur e

dbemdansameasyrpmpnta ipr Adpmewi @anephpdASTh sneggy el Inipr
|-yl
SR Fr B e U e GBIRf A EEEPEIAR, Ll 0. insome

dneydagentt.aMovegarsaly, insontehentaiditrentgfalltckilulby cpstittent abundance
of the abundance val ues in i

: gi,ven cel | ul ar )
‘@éwwtlvevﬁ Uk #eam AL kST a1F aeplead Rega {15 valie i between 0.001 and
g NG§r @1 P %?tlf@rrﬁ (AEEIRaP otindehBatRin@ R alue for a given

ent 1 on, ar constituent abundance val ues
lvmloglcal spabmnoﬂn 3@Ne embodhesstsaalbcaibqtﬂraoe&ﬂltwm hbundancealues are
val ue, In the se. wh our ce f t he ,cel | ul ar
BT vB A SRR 4o alie P erEs B i g zero
ieasGh i pMpSrtnde tH&%@élhﬁé@aﬁ@ dfuhcadel IR Sbhstin@mt abundance value that
abundance val ues can be replaced with a fixed val ue,
is being aepla@dodn s@oe empodiments eathesdiuing gprstitugst abundance values with a
\gag%e esstth%rh%erg l:a)ﬁen gglﬁgééﬁj\\?/g* g&gfu\%’ﬂ%aﬁ 4 de(fé:ijrd ased on a functlon of the
mesfitude of theftliakiebnepative @alhid. ﬂﬁdomhn&&aﬂch@tthls furﬁﬁbmmgmmdal
0.001 and 0.5 (e.g., 0.1 or 0.01) of the median
Reetan- ar const i tuent abundance val ue for a given
bi 0! gl e SREAATRS, sled OTCrEHRAL BPR e pabd (5L lcithr
cons?%tuent nss{e al es are gégface p@k > on
ctdrm\sércmrmtthalms adfdreshable by vempitert 20/ aTheeweﬁ)mgwélnws lagemote user to

di an, and ro inversel ortiop to.the .

b iR Mot TRaTs o bt ariRled Bt e f s Helarcapstiuent data
NRltHn H{?@Emb& R itNBorhFRbARE dn sbie SHPB RN iHEBRESpagdlallows for
cellular constituent abundance val ues with a val ue
the ¢ransfhimof angrod thzerfellowpman@dmmqm a value that is
deternin n_a function he nma e of
t hei r#f ‘?SSP% ﬁgd% fe\ggesglglg G P 8 1%% nﬁox?en(gr?%é]dégss this
f unct arDidentsty @fﬂiegdmldﬂaiodémmue@nhad shosldrse reﬁrhsxdg iendeiular
step 402 is facilitated by a web page that is either
enseapiaharacteoisty datp fe;j s addr essabl e by conputer 20.
The V‘@Hm Lnllé?lv‘fﬁel?uffe? fleHifls the s?ﬁ hRGT subifidl;
nodel s are run and aC| Itates e transfer “of
t he cal idahtaiﬁeramweﬂtlﬁemthedmtmafraj/ forfadnsetiie measnye ecllular
site to%lFI nput er. g . I'n some enbodi nents, the web page

snsBiRentrbrracicaistic i er of any of the fol I owi ng
' nf or M%H@ﬁeré%ﬂatmﬁl?&?tlﬁ aﬁaﬁ répbsehRAWSShé Bllular constituent
conput at1 on of one or nod e s; an identity of the one
drarantetistis dagile;es) t hat shoul d be run using the
cel lul ar COFStI‘$ Et characteris

('8

uni qud s ],ﬂl?gl?aé SPgCmen fralgn W 1*:1?8‘;811%1% 'cofistituent

SReLtTRc bW dstodehinaitot ertililadonkiatnt dﬂ&ﬁbteflbtﬁsﬁlehald/or
m croarray format used to nmeasure cellular caonstituen
char a@t ehstyjof aphysician or other health care professional that ordered the models to

be run on the biological specimen.

In some embodiments, rather than, or in addition to, using a web-page based
interface, a software module (not shown) is run on the remote originating computer. The
software module allows the remote clinician to upload the requisite data to computer 20

using file transfer protocol, internet protocol, or other types of file sharing techniques. In
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an identifier that identifies the patient represented
by the cellular constituent characteristic data file;

wa@2aemser7spt i on of the biol ogical specimen fronrahiUsiv4/032006

cellular constituent characteristic data was obtai ned

S PEo el B Rica R S PET R oGPt AL HERATAGadnsiep 424
fé%ﬂf:@%&d%ﬂllg ehBFptiOn ﬁ‘l?bﬁﬂlrﬁsh@lomqﬁ kife drPsuRR af b’é@:r&ﬁke& RSB ptography,
bi ol ogi cal specinen. I'n sonme enbodi nents, rather

b&shf:sﬂ MESsHge dtﬁ@stﬁiandéglmgllngg@aQQSb§9@ltiteplmtlemefsmencaased in, for
I t SpLUn.Of
or | Ifau%gry ]\%lv@&% Segzﬁr ?9df5t }J\lrgpg ceta %,Ir}gevgl (i:rg% a{uii] gchneler

A@WWEC@};nogmphﬁnPﬁoood@w Adgbriths, o€ Sostce € odaimCl Second Edition,
mputer 20 using file transfer protocol, i nt er net

%t%@y %qnsoltnﬁe eaghofahigh isthereby dnearporated by mefcennes in its entirety.

In 21sone enbodi ments, all conmunication between

conmputer 20 in step 402 (and in step 424) is encrypted

usingSmmm4®¢nﬁdﬂ06algorithns known in the art such as

secref ke rypt ogr.aphy,. hashes ssa di.gest s,

onal o ST B ¢ AREC Fo ER B aEE Sk be run

?Bﬁigﬁfe@}j Fd},exﬁﬁﬁéem&aséﬁaﬂﬁﬂaﬁ 206t MBfikne JamBhdet ])20 are divided
99 Prentice New Jersey; and Schneier, Applied

ol piegphmagels. P}rmrt@@@a@pleAthgmsmnﬁq ofmdddeter test fQoehmcer of

[ Seco oh & .Sons, | ) ch of

b PR e Rt A PR 5 BB ienbffy 9 B bancer, and
snforthe Byich Sfigs nddd]sapod 114<Qﬁdes|dﬁe ot gRrdddés. Thus, in some instances,
deternmination is made as to which nodels 202 should be

HemAQtiohplyedgternipng exiapivite of modslyel 08 e sequesiad by azegr. In step
465 Elﬁmde oﬁt"’lfl@p@%?n%agls @il@ctga }ﬂ 3?404’]{3 gel@ 3 es of

nodel s. n one exanple ere 1s te o nodel s to
test for cancer of unknown primary, another suite of
nodel pecifically designed to test for |ung cancer,
and s Q?éﬁf Each suite of npdels 202 includes one or

nor e RHaLS is opfkRal. 1A sGRIBMbOGHRAGESep §(§8eﬁ nf‘)pfhn and all the models
i nvol ves determn ning which suite of nodel s was

spegjified by dhewrr@tmser in step 412(9. 24648, medekidel sefep@nh stilte) asetun. In

SRk S B B PR e a1 e

beeh shtisTied sk @é inoHBl@OZQﬁ%b&dSﬁ) eep D& dF Syexahld, 8TInf embodiments, a
user in step 402 {e all nodels in a selected

Bodel éffecan@tlpnﬁ 16 pap wﬂfbﬂw a moésl AY3ghatgs indicating pba bioader

TRy 9yl A5l RESEETYL 015 G e

ilﬁ@tnn@)«&“mtdpeloaums bereurelvdfordianerthis, m@delR0E lindicaie raxﬁ latnlaﬁﬁwer
a@ fCIq% that.a nodel 202 that is indicative o
plogial s ‘F

6395 ITUB a AP IIsERiEs 8 mpdelprecondiiigng lé@é 8Bt model 202

ABEs %cﬁf&%x'? Bhélgatrtllaﬁlaf'ml of I LG % c'oﬁldtlj@ 1l'eal§15t 4 second model 202,
I nstance of st nmust be Tun before Cer

thetde ind2G@ive loflhlmg gbnoee gerferallyn sast pasgrve prior to runmng the first model.
Further, the second model 202 could have a model precondition 116 that requires that a
third model, which is indicative of cancer, test positive prior to running the second model.
In some embodiments, a model precondition 116 comprises a requirement that another
model in a plurality of models be identified as negative, positive, or indeterminate prior to

testing the selected model. A few additional examples of how preconditions 116 can be

used to arrange models 202 into hierarchies follow.
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bi ol ogi cal sanple class, is run. To illustrate, a
nodel precondition 6 of a first nodel 202 that is

wo nabso&7sove of a particul ar form of |ung cancepCTU810d4/032006

require that a second nodel 202, that is indicative of

| ung cange ener al | test positiv rior tqQ runni .

t he r FriisheHarHie. fs Heeindtors oL mogh P Rl 8 siGlindive a specific
RIVEbSoFEEEde! B 8 6@ diit irla§WdlNgd thé eskeith&SnddRBA igrin)védkails to yield
nodel , which is indicative of cancer, test positive

teispecifioresulhriquijed he modeldhd Imibisedase, mpdgbRes never run. If, however,
e di nents. ,a. I Iyt ' .
FRATA Bk and Rl wREETORL - RrSURHOGT B, regymodel B s run.
TRidekample chlbatédot@ithsas negative, positive, or
indeterm nate prior to testing the selected nodel. A
few additional exanples of how preconditions 6 can be
used to arrange nodgksa 2024 il ReBeLALE RIES fol | ow
22In a first exanpl§¥§the %rgbo%dFtionsggf nmodel B
require that nodel A have a specific result before
nodel B is run. | wel |..be t ase that node
ol grepnd Siapmple, g8 préendiiirs 4 6 of Fogel G B Ut clther model A
RRWUNpeEific RysultRA @lat BrodkMB hBd £ s FR resMsoro hiniVBbdel C. This
run. If, however, nodel Ais run and yields the
epeouilé can beedonbtedr@squi red by nodel B, then nodel B is
run. This exanple can be denoted as: if (A = result),
then B can be run. In a second exanple, the
precondi ti eNEAS Mt requliebr B Feattndeesuld)y tiehtthein bendel A
has a specific result or that nodel B has a specific
result prior to running nodel C. This exanple can be

' a3 mol Treh| t X g that
FE DR HSe"E ot QAT lnal oA pPhul Ried PEATe Lo cgpeer or ha
madelrie el rureanidiiedt poxited fol low qaucerabedoteesddep Ok tuny eAltanatively, the
cancey, .or that nmodel B ke run and test positjve f ) .
p@ﬁ@m{%ée‘rlg of @TO&F'e& ﬁ%@re(@"ieéﬁ%t th mpde] Ay %W,cg 3qhieve specific

ondi tions 6 of nodel C could require that both

nodel A and nodel B achieve specific results: if ((A=
first result) and (B = second result)), then C can be

: h le, oh WU 6 _of
model D 1 eldi A ntn R (o Reng A PIE dufepun

before nodel Dis run. The preconditions 6 of nodel C

in turn, require that nodel A has a first result and
that Howanotirieaamplesthe prreopdisions | Kerfapedehbenuics that model C has a

gﬁé@if cp)gétgtnl%?f%%c?defﬁrls gﬁ dﬁ{}ﬁ%r?%natﬁﬁ)ng %{6 bf¥oddI'Slin tﬁr?, require

resu = second resu en can be run
{Harinbd¢ldA hesalfifs) restilnend (Bacandde hasm sethebeswkbefpieasodel C is run.
illustrate the advantages that nodel preconditions
phsexamplesan 85 4eni¢d e novel preconditions 6 of the

present invention, nodels 202 can be

If ((A= first result) and (B = second result)), then C can be run
If (C=third result), then D can be run.

These examples illustrate the advantages that model preconditions 116 provide.
Because of the novel preconditions 116 of the present invention, models 202 can be
arranged into hierarchies in which specific models 202 are run before other models 202 are
run. Often, the models 202 run first are designed to classify a biological specimen into a

broad biological sample class (e.g., broad phenotype). Once the biological sample has been
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arranged into hierarchies in which specific nodels 202

are run before other nodels 202 are run. Oten, the
worpaehs27202 run first are designed to cl assifyrP@r/us2004/032006

biological specinen into a broad bi ol ogi cal sanple

AN o R B PBERR B oo A 18 L B ARHER) ctssincation
1%&03% bajlEgical @aﬁlﬁlercﬁsb (gl Hdopd Yebificiaslvgical sa [ple class).
classification into a narrower blolo%¥fal sanple c

(e. g. When thermeodghpeecenditipnsol 16dpramodel 2@61@%@@ stew%%have been
t I

stapﬁ'x&ﬁggk havg %gcgg%s dggpgls%sgeegrt? %SQQ(\?(Q S\Kzrg%rtlgeg}éﬁﬁél%‘fjeéoﬂdluons 116

iboﬂierrﬁ)d)deﬂ) 263 havetmot beasatidfied (W)&Nd),hﬁocmd ed)ntrol passes back to step 406

pr econdj t|o e node e not en
Sbrs another o 9%% “'pﬂgsé%té%o‘]@bﬂg%{}a leddu sier B Esepested
step 406 where anot her nodel 202 fromthe set nodels

identified in step 404 is selected. Step 410. A
cal cuSrep #¥th 204 in the nodel is selected in step 410.

conet A EHEHEEoRARLR BRHneh ER0ktR & wdlRh DK alufon 204 idenifie

torasire abllghrdods@thedth W h6 &l dhdtaaterie@EsS(abed @M theWiBlobRal state of the
be tested in the biological specinen under study. For

cellalep censtitnepBlaggtode) tevicbinghe bigloginad ﬁwlré@l pngepptudy. For example, a
t
SRR ST IR AN LR BRSO BB AL ans BB

Rabhi¢leatbodimaitd, awertlatibatpdcificyat kgstloat eellwar constltuent that is up-

down-regul ated i n speci nens that have the biql og

regwlpter or deypasiiedinppesinenhiakhavsgbe biol C&Qaégeaftﬁe ffrpéesented by the

th&d1 208 §él@&ﬁ@ mo%)e %?ﬂség& (Sf‘%lt 40‘6@refaﬁv@{oo$19ﬂ)gf%§i specimens that do

speci nens that do not have th bIO ogi cal turg

nce hresthnbedogiyal fedtede rafi2seated/byrmddel @02 antl/61f lmave atdifferent biological

%lologlcal feature. Cellular constituents that are
PMf%gul at ed or down-regul ated in speci mens havi ng

cer t ag A1 rofditGéts hapdreupSegi2htad b &b%@—r&g&ﬁﬁédﬁﬂ%@emmens having

havi ng ot her biol ogical features can be t ai ned

ctemamjghlogwak feawresyplativarorspetingns kavingothemhiplogisal features can be

f.er For exa
GHUBETBRS R SR & i Rt et RNES Tor ool Sueral
2008, C@ﬁd&r Rleéeal:tﬂhfﬁig ] HISSQ)rd)\Hdé‘sFIBG himheés ¢irdeney that arﬂbﬁth (1) up-
types and (ii) predictive of such tunor t
rgulated dm speci ficoPrimary dWpPly Be s ddil) predictixg Pﬁwh tumor types. Su et al

@ngkfﬁédztﬂg %&L}ﬁegsi %ﬁllﬁfﬁpl - Enstitd¥nfsNisBidai i Efé p Ay E)ﬁ)state tumors.

ar constituents that are
up-regul ated in prostate tunors. Nunber Accessi on Nane

a0k b o S R R e SR BB
Atiber PT O Gl ddei el O4Qarie-KS  KahedclpdA!

(prostate—specrtrc—antt gcll) A—Nivt UU:l):h:l)rﬁ/cr\fﬁ%
k1al likrein %\TMD&%%th“ c CAMKI1 kinase 1

ulin-dependent protein

2 Hs.12784 KIAA0293 KIAA0293 protein

3 NM_001648 KLK3 kallikrein 3, (prostate specific antigen)

4 NM_005551 KLK2 kallikrein 2, prostatic

5 None TRG@ T cell receptor gamma locus
transcription factor similar to D.
melanogaster homeodomain protein

6 NM_006562 LBX1 lady bird late

7 NM_016026 LOC51109 CGI-82 protein

8 NM_001099 ACPP acid phosphatase, prostate
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5 None TRG@T cell receptor gamrma | ocus transcription
factor simlar to D. nel anogaster honeodonain protein

WG 20850006662 LBXI |ady bird late 7 NM 016026 LEBH131994/032006

CA3 -82 protein 8 NM 001099 ACPP aci d phosphat ase,
WWR'—'H ﬁ@&eﬁiﬁkﬂnl NRG me prost ¢SCF1pT4Qp None_none

Antigen | TI ORM=0RE5561- HT2REK211 sikallikranrprastatise
dfi t hel i al Afmegen NM 0122009 STEAPAmtigenHEI(RoeH@R2011HT2352
NM 001099 ACPP aci d phosphat ase, priwgtsnenii3and\iiiibdalidantigen
KI FSC ki nesiNMf @iB449 nmenb&TEAE 14 dfaheprostaes Anti gen
|13l GR==HG226imMHTR1353 15 NMCOD1634 #Dbhosphatase, prostate
Ssadenosyl magNiT gesne decagiyoy! asexifeshf ) Ghmbadsc

S- aden et hi oni ne, dacar boxy}, 1;1 $H692@10H?2351

D

:ﬁ}@t Ir gtenplr -(I)-{ @é§ gngm 1|8n|a_lls§‘/la t 131111% h boxylase 1

Giasaif s o M e
tigen) ln enbodi meMt, a c {: StllIar tgoérqittprotem

b| ol ogi cal

¢ deened to be u& r egul at ed ins ﬂ?\%‘ﬁ%‘n CAARILY
fhen M abundafERse S DI gT)ar

dénst i tuent NM 801618qi cal KEKSci menalkiktaing, (prastate specific antigen)

bi ol ogi cal feature is greater t han the abundance of at

| east_sixty percent | east seventy

| cast QPR e ORERTH AGr WA TS Oe A BeosEide e Tl n
ﬁﬁl:llrﬁgng haﬁﬁé‘ §tbic;l&§15‘§1 %dtﬁ‘re k%ﬂéh@ﬂé Qﬁﬂnd&?:% Q)'f '&Ferb%llhﬁy t&tituent in
the biological feature for which a plurality of

b;eldgmalaspeemm havieg thediialodialleatiesas greatas thas thaa@rldemﬁ of at least
ﬂétgrpgacep% ablm3 ﬁ Be‘feélgluﬁ)eé‘feé% ait ﬁeagt eé%l}l&r@{ﬁrge g)\%lta b gase[ mnelty percent of the
&1 101 0 9bestituehesdh lbﬁcﬂogledlabememldm@ 10 bivddgi & €&itire isr which a

t hat do not have the biological feature when the

plotahistaices]lkar eopstituent huadancs masapyrg@pnts havebesndpadeain some
ec'rHﬁocdnqg&§ &Elluﬂlg cé&%h&ﬁ?ls ESiad «f @ea&ﬁfegﬁia%g elﬁ :gﬁtfcér}lens having a

average, hi undance
l@lon)gidat feemte teflativie@d bgﬂlcﬁ@éal slpxeﬁnmnhattdoatot Ha)vertbe blodogical feature

t he bi o] ogj cal In sone. e
waen the abundsnss ?f{ tﬁ% gellylar comshuent i 18& CFE’@‘?HS&‘F{-’:I&% ithe biological
RARE ﬂ?&?awgepﬂlgﬂeﬁh% #9126 dah &2 HE c¥NBS constituent in biological

specimens that do not have the biological feature. In some embodiments, a cellular

constituent is deemed to be down-regulated in specimens having a biological feature when
the abundance of the cellular constituent in biological specimens having the biological
feature is less than the abundance of at least forty percent, at least thirty percent, at least
twenty percent, or at least ten percent of the cellular constituents in biological specimens
having the biological feature for which a plurality of cellular constituent abundance
measurements have been made. In some embodiments, a cellular constituent is deemed to
be down-regulated in biological samples or organisms relative to biological samples or
organisms that do not have the biological feature when the abundance of the cellular
constituent in biological specimens that have the biological feature is, on average, less than
the abundance of the cellular constituent in biological specimens that do not have the

biological feature.
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t he abundance of the cellular constituent in
bi ol ogi cal speci nens having the biological feature is

wo e®s/osdtem t he abundance of at |east forty pereenus20a4/032006
least thirty percent at | east twenty percent, or at

| east, ten per.c t he..c nst i nts in, ..

b o1 dgisohe Rttt dekehRE bt hebROa b Pidsdhistiop 204 are
3oh & hudleR! aérdadm d tbducieR! detdd &1d the Bsindhh@df thdas RElAl & onstituents in
nmeasur enents have been nade. |n sone enbodi nents, a

elibjogica} spesiman is gbiginerl by duaspweng HiryECHBIANA dagiodal@r pgortion of
t@l;d ?r%ﬂq gél‘ﬁgllr co%?g@h&g rerigﬁ ttlﬁe é(g'ldségglyfaﬁ gé{es'u nf @ tH% Bio?c%' (fa"flgpemmen
Iﬁl&éhiel‘eﬁ‘lbmﬁﬂﬁlerftsb eheada:lunlianmstmfentslrspecnﬁéd by ar:alcuiasdm 2Qdenrt each

in biglo eC|nen a e bi i cal )
indepey eﬂ% Fosa a«g@%e ?i" ﬁaﬁi{l\ﬁ‘& gr ssﬁﬁh@’gn@esoaﬁ qpRodiments,
tﬁgltcélﬁ.hﬁr coﬁ%ﬁﬁ% ttd %@fﬁeﬂ rﬂ)yké' @l RAi5R 0% BRAIE BRotdidhndi®e abundance

ave t I ol'ogi cal “feature. 25In sone
cefnh@dlcﬁﬁmimsqonshteemlis alt@inedlpynmeisuriog tasrasﬁiemrfall stdteiaf al or a portion

cal cul |on 4 are each a.nucleic .ac r a

Gith Biasien it da SPRg <Bitimshls tiraopnbhoe ot e geliylr
RSty @;Blafcﬁﬁddrbyaa &l AU ADNCBY 1S AEITREY bySmeuding @ abyvity or a post-
measuring a transcriptional state of all or a portion
tednstapienglimagtifieasion @ ghe ceBnlst pansientand t he second

cellular constituent in the biological specinen. In

sonme enbodi nents, the cellular constituents specified

by a.gq&aujation 204 are each independently aII or a

fragnent of an a cDNA. In
enbodinrfis 42, ffﬁéelé'élm ‘iﬂné?t“&@r%lﬁ‘iaﬁ?élﬁtﬂ%Vaéb“ééipf"ilgﬁd iythg calculation

| s%ﬁ:lc:@d' ezlgsdt i¥tdnck BF gle b % Qxle %tm ﬁé}ﬁ tﬁé)éé'ﬂ%? ans@iftuent

ese cel ﬁﬂfar constltuenﬁs I s obtai ned nmeasuri ng
d:hamiaslrmtw sutahitted at sep402al Thusr1nahq)cxammmwhéretclabulatlon 204 specifies
cel lu onstityents. ln sone
e end 8Fos Hatol ReNup SR PR BN ERE: Sikts Baspe ather
Qiakderitit 9fecAtM byshé %1@&19@1@1? :b%enerm& hhd @erRBBBlard/blitXined from
or a posttransl ational ion of the cellular

thonellulangonststuergabpndanee filen step 412, the cel lul ar
constituent characteristic values specified in the
cal cul ation 204 selected in the last instance of step
410 amgqumalned fromthe cellul ar constltuent
characteristic subnmtted in Thus,

02.
exanpinesteprfelide thegalcylagion gA4 chtecg@dm laé%mgéﬁ@ cmspafH& is computed
I
%%'89 Srgﬁgze a’tnﬂﬁhg% lgfrl'lggctgne ?l grithn ésjl?é%) ?ﬁ gﬂg‘g‘l@?%ée’d%l.ule& example, the

cidutatioatalgorithhean geney Ad\akatit igto betBBBn dreenbobdamicegalues of the first
fror1the ceIIuIar onstltue t abﬁngancg f|| Siﬁp

ar consgifyent spegifi A 2 Yo lagy Calruiagan 20 8 ndcgllular
%Mcﬁ‘?&tu‘sﬁ%&)@aﬁgd 0f ans: @R pfld cAlulsRePRi€ %dld?tlé}ﬁi‘? @iﬁﬁ;ﬂ@@of computing

the cal culation algorithm 212 specified inth
mmauoneam exaneptdance With g ahlculation dgmalhgtﬂ i4 lm\e <ba¢n descrlbed in

%(% é 1[, iag%\%eakliegeheexa&% es%e?c%}bm%ow aca ?cu%{lon &an Y)a QchSicterized
after it has been computed based on the value of the computed calculation relative to
threshold values for the calculation. For example, if the computed calculation 204 has a
value that is greater than the true minimum for the calculation, then the computed

calculation 204 is characterized as positive.
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cellular constituent specified in an exenplary
cal cul ation 204 and the second cell ul ar constituent

wepmsiiized i n an exenplary cal cul ati on 204. Adeid1/U81984/032006

exanpl es of conmputing cal cul ati ons 204 in accordance

mﬁthe§ %hgulatlon al gorithm 214 have been descri bed

in SetfA above. These exanpl es describe how a

cal cuhatdpen 62£4uleAT thec gt atdneifitBERsidal @latioh 208 8rdX26r8d. In
conput ed based on the value of the conput ed

scmecnmtwmmwts;, stozageviacludestthe storagk @f ¢ modekidemsifier feat identifies the

Far anpl.e L
éf(f #g ar v\% }bgl { Ef& ﬁlPlgn a(r)jé gv Eer %f %%Hﬁ:éf]\eeqflgg 1cFelr{ 13&1 tﬂgt indicates

\i/lfi&f:h vasionafehd mbded 202 tae furl, AR eRpremitiredhtafilk mdnaﬁexahataaélnnﬁes the
is characterized as €03|t|ve 26St ep, 416. I n step 416,
qedular eansgtueptghagastasisha data flohat mpll%fk&he callwlan %t&ﬁerym

c%'a&c&trlgﬁce?aluésrhs@@F[Fcoglgﬁmg?l chﬁ t1§1ti Qﬁﬁgﬁe #e{]@dlé{ﬁﬁﬁd&ﬁﬁier 112 (Fig.
storage o ier t 1 déntifres
]r)mslmmaﬁﬁﬂwftb thewlalcohutiph@04,aind l]lhead;al@ﬂati&ﬁlérev\éischa ffie.g.a ‘extremely
]ggg ‘ﬁ@% on identifier that indicates which version

Xh Y #89)was run, an expression datafile
identifier that |dent|f|es the cel lular constituent
characteristic data file that supplied the cellular
constSmméh& characteristic val ues used to conpute the
cal c the aIcuI t n.i tifi.er
2SS oglin % \%Iat e’tetrﬁlénaég : %s(n)to ig%ﬁﬂ:r ag lt}%ehcagcu o%s 2&2 in the

18det Qb@hhﬁ‘befeﬁ%blﬂnbufé@ Gieadc@rc&nce witk tthiecandatlonkedd orithm 212 for the
"not |ikely", etc.). SteP 418. In step 418 a )
medelr H10A(4 NP pfﬁsats cBirpleiyias Westopsd 10 Wikeae another calculation (test)

[ t h
SR MEL RS rBei 8 BPURniion 3 & PARTY S5 TR contol
paResnosep 420.f not (418-No), process control returns to

step 410 where another calculation (test) 202 is

selected fromthe nodel 202 for conputation. If so (

18- ‘Yr?42metmnrk control passes to step 420. Step

420. In step 420, all calculations (tests) 204 that

have lInetap 428dall Eddeulatinns tsste) 2@dethatchave been mh@e foaghe model selected in

t ance of 06 d t
RIS B Pate P ibss PPl R ARk A RE REE S oeorithm
AWspestied b el Red] RON Sﬁﬂiﬁggﬁegbﬁo@rdﬁﬁl‘ﬂﬁh a model characterization for
characterization for the Thi s nopde

thharoset: eTh@ apﬂ@lwhawaieeafetw ipgisrtrehether the fast engguismhthe species or
t?\% tetspglo cal s ;gef&{i%t o 06 WRSdr g?&%%@'ﬂ%ﬁ#geﬁ@?%'a%&nﬂ&%@a biological

org a e Speci e
sbnqmﬂqasal sanpl e class I n one enbodi nent, the result

(r:rg? ghﬂ%&ﬁl%t%g%oa%t nth%%g?lt f:%)l\(g&:o fegchn?qququlagg :}tl ggxlzit%ra model identifier
A&lcRRb SR MBddiRGerki®Rt for MR A0&E 205 sQb&Pd HMRe 1t instance of step 406 is
collected. For example, consider the case in which a model 202 includes five calculations
204. Each calculation 204 has been computed in an instance of step 414 and the result is
stored. In the case where threshold values are associated with each calculation 204, the
result for a calculation can be an indication as to whether the calculation is positive,
negative, or indeterminate.

Consider the case where a model 202 includes five calculations (tests) 204. There
will be five rows in calculation results table 318, one for each of the five calculations 204.

Each of these five rows will include a result code. In this user case scenario, each result
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col |l ected. For exanple, consider the case in which a
nodel 202 includes five cal culations 204. Each

w@ adosikaso on 204 has been conputed in an i nst anCEUS$004/032006
step 414 and the result is stored. In the case where

lues are associated with each cal cul a
coin e posiis Tosfive, X IREIT R St BE et Sritin APl
BSoctRe IR BRI mbig 202 ek SIci P Molvsth®RFivei r¥ult Jod8Rdre V€ be combined
or indeterm nate. Consider the case where a nodel 202
in peden teehataojesize shamipaeli20Rs For instange, Higpggmgatien glgprithpecan specify
i Eows, | I t l. f .
lSFe BB SRR BRSPS Pl 200
doviderad bbsnﬁ@{clhdﬁctarlﬁﬁsaﬂ;Iosﬁ@@)elf mofe bhiths com@uted @aleulations in the
scenario, each result 27code is either positive,
rﬁ@&éﬁxe\msuwp thanpee BFgAiNGt e. Next, the aggregation
al gorgt t tﬁH]d?ﬂ '
o (Pise oftRRESH Bl fdroblich ARSHEREPl4 5 ot berRRRlcte the model
2P decharacterivad as pesnmzeelftrrtuee obitelcalzalationsan thevsbdelaes pasiteve, when
on al gor.i can speci f. at theflver
QB e P Bt o 4R E PP B St e EHfaton
ABARhm 242 id Splea%d SRBRuRASHS dVEib(CNabaed, @hd &REcAsulations 1 and 2
positive) if nore of the conputed cal cul ations in the
aropeditive; ealpdeation ¥ & infeterminate rpagd#plculationdds asganise.e Waien this is the
n._al gordqt h
FE AR b b BRI el ol it M BERRIRMIRLR positve.
Hbweved|if yblt le@ﬂb&dﬂrrﬂ:ntsw tiestetena it episi, hivwi‘ghtiﬂg%lheme can be used
conput ‘ed, than are negative. For exa;&p consi der the
w@@@ e3oh RSt calcelation et madelds gioen @ HHeran weighithan cagh negative
i O

uiﬂ%n?n?oh%gh?d éngér Sham g?eg ggchgpoeglgg\éﬁlcuﬁpgrtl Irgzﬁﬁlgdel can be given a
weslglettce"rSrﬂ aat each aaghm/alcaluhlaua)mm Zmbdel eyt given anght of 1.0. In this
this.is the result @bg?: el that consi.sts of th

wejehtingscheme. 3 model pyi rpgtefize @ﬁgP%{EY%FY%‘Hthghe model consists

FURk bhb¥ifive ENVRYESh addtwe MRBatRRRALEBES Of the present
I nvention, a weighting schene can be used where each

posi tlinpeefembd cninh@dlmnismaah whatedterizedgnadsh yieldsi o likelibped that a

t.th h [
PR Rg e 3% B e b e otk fePrr e R eumpgel. This
e ligbyERpres¥Rb 8 dodef scdrédforthd coaplitcdefcel VE ctBéoMbras,ieath
in a nodel can be given a weight of .0. In this

chetagterizedymedelenieducgs appdp! ehiaractepiatiqelegetrapder é@r@)sthat indicates
stfqérl st% nfa%s@@?ﬁa E;%glegggg esf:l(ﬁpl%' fctafsp%t: n‘?e@l]efrcﬁ‘ﬁ %}llet 6r§§msm ofa

ca cuI a ative ca
Spéﬁ_%@fsraeﬂelﬁhémﬂ Ialmdﬂbglpal&amble(xﬂlﬂsam smeadbeditiehtsythe hiher a model

a likelihood that a biol.ogi speci men or .o
595> Q‘%WBFE’S‘FB&F ‘Sfﬂéaatﬂﬁf'r‘é‘o%g L%PQE‘P&S‘ anrgaﬁlémh%ge?ec lular
%Eﬁuéﬂtﬁ@ldeg QRfk 155%3 &@E&ﬁ‘ﬁlﬁe theTREIRN (i5 AR Be bRIIodibA feature represented

conmput ed nodel I n ot her vvor each characteri zed
yoitie Imqglleb@h{mees campmber ofahmblalngmal zaammo plageregresentedtiey the model. In

score), that indic s_whet he apni of.

SRR enss O P BPEa ISPt ACF T D ke,
iRa&amhinak oot kENES! REy Lsli d)nﬂiﬁb@fnoﬁf il bpeRirpa @xadrgamsm has the
sanpl e cl ass. | n some enmbodi nents t e higher a el

biological feature associated with the model or is a member o blologlcal sample class
represented by the test. In some embodiments, the biological feature represented by a
model is sensitivity and/or resistance to a therapy combination. In some embodiments, the

biological feature represented by a model is metastatic potential of a particular disease

and/or likelihood of recurrence of the disease in a biological organism. In some
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score, the nore likely it is that the biologica

speci nen or organi smwhose cel lul ar constituent val ues
wowss/owsedd to conpute the nodel (i) has the bipdDysmad/N32006

feature represented by the nodel or (ii) is a nenber

gt E o ioe] SR e R Preslr T BEF i e e por any of

ﬂh& eké:‘m}ﬁﬁfyl' sio®kEieal feli®ltes repredented in iSBEtRInET. &1 ReéBbodi@ents that track
or very unlikely that a biological specinen or

]é?eéléﬁ@dsﬁf 1eawTerse opths|dbygRrecar madgt MpY sepse acsgnutvey {lgw risk”, or

& 0 I a

V00 B, b R o e RO OR B AT ot may
skmrofd adinadiignirat inoonclagyes ent wth hylighan®ded. isembodiments that

E@rtrvrt ,and/og resrstang& to a therap g . e
‘E:V& S RREFSRLVENGTS SbHEISEABAIMALH Y SRR a5 aEYgTsky > “inconclusive”, or
ﬂg&h&heé&epresented by a nodel is netastatic potentia
a particul ar disease and/or |ikelihood of
recurrence of the disease in a biological organism In

sone 28e di t he bi ol ogi cal sanple class
repr W@%‘K&E 4nDdeI is a cancer and/or any of the

exenpinafiep 4920h ddtcfirinafi @als WIS ak @PWRSHEL ADtht hodeRtih e set of
5.4. In embodi ments t hat track Iikelihood of

medels thahars t@be rue(cginguigdon & giver e¢llyigncosstypent gundance file have
t | M M [1] .
be%:E rllrgﬁ nfefxlt%g (4t2% I\%’Y gcseés COr{l)lrol J&%ﬂgg tc{) %? e‘r’ﬁ(?él \g’flgrg fallgther model 202 is
Qll@&ﬁls af alat}féﬁﬁi@lelsIWe beat ainathen el r'egl‘h@rate I;eported (step 424). In some
"inconcl usi ve" on mal i gnant", et

RIALIGe FORAIS @9&#& E{Rortag) @reeas%harﬂérr&zgtw ofzfagh gregeldn a plurality

¢ B |l may score as "aggressive", "inconclusive", or
olent", etc. Steps 422 and 424. In step 422, a
det ermi tppicalembglimeds tlamresldtsvthataltmrepattd:d te@ amecietesization of each

f h t ed
PG 02 1 ISR OlCBPE gAY REGTHAan Cac FBEAaG QgEbap that has been
rums cHdradd@izell 42 docIpdanBE RRB e reGREGR ag"g%ga:hfeﬁ gfg]@rltﬁfﬁ§914 for the

e

6 where another nodel 202 is selected )
modlell 4n typical b\@é@dlmnts rehts arheeppeediiotthe zareote ehentcerputer that

PP hrighnd SRl EPRT MikandddGut CEMhRah] Bboft fade in step

faraldedeyibed imSudeibs 5.3l n typi cal errbodr ments, t he
results that are reported are a characterization of
each nodel 202 in the set of nodels that have been

run. Each respectrvesgroﬁgEﬁﬁgA#xaﬁ pgen run is
t

characterized in accordance W respectlve
aggregation algorithm 214 for the nodel. In typica

enbodingeftesembodiméiits thy @poe peovided ih 6tepde4 iesent froml doapluter 20 to a
conmputer that submtted the original cellular

EBIRSE SUTRKET et the allul %@@ﬁﬁrtm& chaportgicatefliledn step 402 of
EASE, S2An¥ EySESREARAN: o001 BB oy PO
sfematddd: i s sent fronrconputer 20 to a

an address of the lab requesting computation of one or models;

a unique order identifier for the request;

a unique specimen identifier that identifies the specimen submitted;

an identifier that identifies the microarray format used to measure cellular

constituent characteristic data;
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20

renote conputer that originated the cellular
constituent characteristic data file in step 402 of

wo-2@s/04276d N sone enbodi nents, the report has apdiEES®N4/032006

that provides the foll ovvi ng infor mati on: an address of

LEiE‘q {Ja:g%? ﬁgu"%ﬁwléh??q%g %gfﬂg §$ﬁ was %ﬁpﬁﬁ@ to computer 20

BRepi4meN identifier that | dent | f| es the speci nen
subm tted; an identifier that identifies the
m cr omdataﬂﬂefropqmofﬂﬁw%wamewed cel lul ar constituent

char att B Qier ey B AR bl ich By e RN shhGlen

dharazteeRtidQaa fide;dat e the report of step 424 was
generated; an i dent ifier that identifies the patient
r epr es&scapiianofithe biolgical specipsmsirom (rdtieh eallnfas cpmstituant ¢
Gt o€ pad whE 6l ARb B kellilf: Btk ShhradBRGISFRY: andior
romwhi ch ce ar constituent characteristic
was oit idemég of @phydidac et dthérdrealtio nat iprafessional that ordered the models to

char act erh‘@Lﬂ | | e; and/or an identity of a physician
B rugopdhe g Epcﬁcen%*r of essi onal that ordered the

nodel B,H1& Pend 4'8e16% cbh@ct*%@rl RSt aft PRAWPIE B a T@érﬁﬁat?ts provided
and 4 bel ow col |l ecti vel K represent an exanpl e of
f

foe p prastaté anteu of mprdslsi dadh foow uaTrirrlcﬂsi ande4 mpresentof different model. Tn

bbb Mol St €00 RRRRRk Bt what e
©bddlite&d, oh€st mbefckdirts R Débehech dticle (6t sthdrifofin of clviéedl test) that
the nmodel tests, one or nore references to a research

provides theseienihiebasis for plestion|of feliular qopsttyentnio tegi thg made a model
f
%@%?ﬁ?%&hbgbﬁ%@@@ tog 'thesrrrgé(gé"['réésgﬁogf b‘l"eeﬁ EH}lvﬂes mo&iels that indicate
éthien(iy te ddgme o fikeliwod fthat b atiem evill seffer from Rabdueredce of prostate
d del st hat di cat th t d
FRE OB SRS G RORRICH 1o RGP TP ff Geatment. Table 4 difer
bt AERRWR RS XCrab¥ 4 fdpkasediDg cORMMAtioN itdsY that
?I‘Bul:re paﬁ ent to a parti‘cul zfr forelr% ofe trgatnen 0 :
coanlfiirms vhelihef er motfarpatientdiab pro8taiecanbert each row (m)del )
of Table 4 represents a confirmation test that
confirms whether or not a patient has prostate cancer.
30Tabl e 3. Prostate cancer suite / clinical tests.
CLI NI CAL TESTS REFERENCE RESULT DESCRI PTI ON Andr ogen
Abl ati on- Hol zbeierl ein- Sensitive Expression
signature resistance Geral d2004 i nconsistent with
andr ogen abl ati onresi stance
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Li kel i hood of LaTulippe- Low risk Expression signature
Recurrence Ceral d2002 consistent with |Iow risk of

wo emmsnsznce Li kel i hood of Singh-Sellers2002 LorCT/US1004/032006
Expressi on signature Recurrence consistent with | ow

ri sk of recurrence Likelihood of Febbo-Sellers2003 Low
Tabi3. Eiqestatesianeer shighatliveal Rstur rence consi stent with

o T T A e i Y T s o

CRAGIoSEEAblabAN | OWHGIBKieAbint €CUr I ereRsitildkel I@adsish signature
%Qﬁ{aﬂ&e' Pol | ack200¢.|.yopk Sk Expressi on si gngldisReent with

currence consistent wth low risk of recurr .
Table 4. Prostate cancer suite / confirmati ona%gICO en.ablatlon-
CONFI RVATI ON REFERENCE RESULT DESCRI PTI ON TESTS Betii gn
vBikelVhdddgstant Er nst LaBippgnant Expr éssi ask si ghaiessien signature
RengrAOZ consi st enGewllddoopal i gnant cel | s Berdogsistest with low
Mal i gnant Wel sh- 1 nconcl usi ve Expressi on si gniakWr@ecurrence
Hanpt on2001 i nconclusive with respect to malignancy
Beikehhoagsof Mal i gnanBinghdelersRRiZ gnarktovwsisl es dixpression signature
sRegnatence M | br andt 2001 consi stent with mal i geasistent with low
cells Site of Origin: Prostate Su- Prostate Esprofseiugance

LR Tl o 5raE S HBaPt be. dRabbUEne RURSLR e

g fhat are found in another type of repcf’[otsISte t with low

risk of recurrence
Likelihood of Henshall- Low risk Expression signature
Recurrence Sutherland2003 consistent with low

risk of recurrence

Likelihood of Lapointe-Pollack2004 Low risk Expression signature
Recurrence consistent with low
risk of recurrence

Table 4. Prostate cancer suite / confirmation tests.

CONFIRMATION REFERENCE RESULT DESCRIPTION
TESTS
Benign vs. Malignant Ernst- Malignant Expression signature
Grone2002 consistent with

malignant cells

Benign vs. Malignant Welsh- Inconclusive ~ Expression signature
Hampton2001 inconclusive with
respect to malignancy
Benign vs. Malignant Magee- Malignant Expression signature
Milbrandt2001 consistent with
malignant cells
Site of Origin: Prostate Su- Prostate Expression signature
Hampton2001 consistent with
primary prostate
carcinoma.

Tables 5 and 6 describe chemosensitivity models that are found in another type of report

that is sent in step 424 in another instance of the present invention.
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that is sent in step 424 in another instance of the
present invention. 31Table 5. Chenpsensivity nodel

WO e@oeni276(CHEMOSENSI Tl VI TY REFERENCE RESULT DESER/BI100M32006
TESTS Vi nca al kal oi d: CGene expression consi stent
Pat hWor k2004 Sensitive Canptothecin with canptothecin
sé‘}??letﬁ-\@?eyn‘VF?ﬁ%‘é‘%inRg‘FldFEﬂm Pat hWor k2004 Sensitive

TR KR Nes T FRGAE u SESCRPIION

pressi on consistent Vincristine with

vi_ncri st iln_e. resi stance Vinca al kal oi d: Pat {5jégs kxeéion consistent
RESP& EkRIOdane expr epgingybkaUMal SEERIW NI A5t Afntthdtin
viGanmethede resi stance Taxane: Paclitaxel ga;spmgkzom

Resi st ant %ene expression consistent with paclitaxel ,

r P amieidraxane: DpgatwaseiooRat BMGik2004 SRS FYprgEsion consistent
GArBotesalr essi on consi stent with docet axel $8thdrinptgeansensitivity
Ganfceaidleidsi on consistent Antibjotic: ActiGeas¥gpression consistent
" Vindiatinyor k2004 Reskgmrkmh gﬁ?‘?tﬁ‘btﬁyc! RvifR vincristine resistance
resi st e. Gene expression consistent Antibjotic: . .
Bl\gﬂ Oat hvior k2004thRaska0ant Registantb] eoffeF fXpression consistent
r ednlagiee Gene expression consistent Anti BiiGyyigblastine resistance
M.t onyci Pat hWor k20 |Stapt W th m Geayexpre€sSion consistent
r e'lgl f‘gear%gﬁ:’éé%e expr ég&%%ﬁgd&%& EF%\#I?ntAnt hl’v\aﬁﬁ/&biiﬁgél resistance
Pat hWor k2004 Resi stant wi th doxorubicin

Taxane: Docetaxel PathWork2004 Sensitive Gene expression consistent

with docetaxel sensitivity

e ) . Gene expression consistent
Antibiotic: Actinomycin p

D PathWork2004 Resistant with actinomycin D
resistance
I : . ene expression consistent
Antibiotic: Bleomycin PathWork2004 Resistant G. presst .
with bleomycin resistance
Gene expression consistent
Antibiotic: Mitomycin C  PathWork2004  Resistant with mitomycin C
resistance
Anthracveline: _ Gene expression consistent
nmracyeine: PathWork2004 Resistant ~ with doxorubicin
Doxorubicin .
resistance
Anthracveline: Gene expression consistent
nthracyciine: PathWork2004 Resistant with daunorubicin
Daunorubicin .
resistance
. o Gene expression consistent
Antimetabolite: PathWork2004 Resistant with methotrexate
Methotrexate .
resistance
. o Gene expression consistent
Antlmetab.Ohte' > PathWork2004 Sensitive with 5-fluorouracil
fluorouracil o
sensitivity
Antlmet_abollte: PathWork2004  Resistant Gf:ne expression consistent
Cytarabine with cytarabine resistance
. o Gene expression consistent
Antimetabolite: PathWork2004 Sensitive  with gemcitabine
Gemcitabine o
sensitivity
. o Gene expression consistent
Antimetabolite: 6- PathWork2004 Resistant with 6-thioguanine

thioguanine }
resistance

Antimetabolite: 6-
mercaptopurine

PathWork2004 Resistant

Gene expression consistent
with 6-mercaptopurine
resistance
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Doxor ubi ci n resistance Gene expression consi stent
Ant hracycl i ne: Pat hWor k2004 Resistant with
wal2008042760 ci N Daunor ubi ci n resi stance Anti net abol/Us®D4/032006
Gene expression consi stent Pat hWwr k2004 Resi st ant
Met hotrexate with nethotrexate resistance
Anble GetChispropensiviy Madale expressi on consi st ent

Dbl Al L O

e T f o) it
T APPSR oy P ion
STRver k2004 Resi stant Gene expr essi on consi stent

tarabine wth cytarabi ne resistance i WY
Dgonakym-e@gplgﬁncdmwwa904aatmpxgog"’§§‘§e éffg’j%ﬁfgeng
Ity ne

Gentitabine with gentitabine sensitiv

expressj on_consi st ent tinetabolite: GeneRaphYsokedH3dktent
Interéqran-anter{fretros. tlfﬁtlb\yggﬁ?rpﬁz ta({)ﬁslf‘&%nimg] {neegfé(;@aqgsistame

Gene expression consistent Antinetabolite: 6-

Pat.hWor k2004 r capt I Resi st ant Guinekxpression consiste
Ir%‘?r%ﬁif’%'a %gﬁ?g‘ﬁe re%@#%@@‘ 33%&? ?aé’?e.wi@h@mmmﬁmﬁ)

Model . CHEMOSENSI TI VI TY REFERENCE RESULT DESCRI PTI ON
iR O AL O3B | e Rt apyorbzeoapeestien consisien

expressi on con with interferon-y resistance

Gene expression consistent

Other: STI 571 PathWork2004 Resistant with STI 571 resistance

Gene expression consistent
Other: L-asparaginase PathWork2004 Resistant with L-asparaginase

resistance
20

Tables 7 and 8 describe colorectal models that are found in another type of report that is

sent in step 424 in another instance of the present invention.

25  Table 7. Colorectal model report.

CLINICAL TESTS REFERENCE RESULT DESCRIPTION

Chemosensitivity: SFU  Takeshi- Resistant Expression signature
Fukushima2001 consistent with 5FU resistant
cancers
Chemosensitivity: Farrugia- Sensitive Expression signature
5FU/RTX Jackman2003 consistent with SFU/RTX
sensitive cancers
Chemosensitivity: Mariadason- Sensitive Expression signature
SFU/CPT Augenlicht2003 consistent with SFU/CPT
sensitive cancers
Chemosensitivity: Huerta- Inconclusive  Expression signature
cisplatin Heber2003 inconclusive with respect to
cisplatin sensitivity
Metastatic Potential Li- Low risk Expression signature
Furukawa2004 consistent with low risk for
metastasis
Metastatic Potential Hedge- Low risk Expression signature
Quakenbush200 consistent with low risk for
1 metastasis
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with cisplatin sensitivity . Interferon: Interferon-a
Pat hWwor k2004 Gene expressi on consistent with
WO nioenizson- a resi stance Interferon: |nterferoPeT/0S2004/032006
Pat hWor k2004 Resi stant P consistent™ with interferon-
b resistance Interferon: Interferon- g PathWrk2004
Cene expression consistent wwth interferon-g

Fg\n&tﬁiys ?ﬁfo‘gef%m%del §§bn571 Pat hWor k2004 Resi stant P

resi stance Gene expressi on consi stent

O QONFIRMAT102UI g%ik si st ant, Wi
L-ppREKagi nase remﬁ@ %%&%JEF? and @#Q%R]HQN
calorectal nondels that are found in another-type of

r eRolr: ' enfamamote-ep 424, i otBx@ressing signat@reofonsistent
th@gﬁ{é %ggﬁ}{lal} et Hinei200Tabl e ﬁakgﬁ‘ag‘?emm maidgtehcy

report. CLI NI CAL TESTS REFERENCE RESULE ESNTIANO \
By
S

v ty: Z8BY Takeshi -InRerslesi a r :

o SREEVE N rdcioomions! stmnt. wi ¢ IMSEEIPSE Rafilsspect o
cancers Chenosensitivity: Farrugia- Sefdst&oEY

Expdemsiaons. si gnat die- 5FU RTX J@%%H&oﬁpmm@ns&amre consistent
wi CarchislaRTX sensiNakemu@A02r s~ Chenosensilt ¢ar¢inyma

NHAH - Sensi tNd{'érIg%rpr essi on si gnat ?CSQEH/S Iture consistent

AUgER| 1,61t 2003 consi stens Wi t hCBFOOTRT Sansi Lt Ve
cancers ennsen3|t|V|ty . Huerta- | nconclusive

EX@hEsShRamnsi gnat we ci splatin Heber 2003XPresgion slgnaiuyeconsistent
Wi %o%e%?q? ct to m%slﬁ&g(bﬁens?@@i}qcfa} Methegrimetyeolorectal
Pot en Li- Low rl pressi on si gnahmimma.

Fur ukawa2004 consistent wth Tow risk for netastasis

Table 9 describes a site of origin suite of models that is found in another type of report that

5 is sent in step 424 in another embodiment of the present invention.

Table 9. Site of origin report.

PREDICTIVE SIGNIFICANCE

SITE OF ORIGIN PATHWORK |
INDEX Low G

Colorectum +32 ¢
Lung +12 ¢
Stomach -42 .
Liver -42 .
Kidney -88 ¢
Breast -88 ¢
Ovary -88 ¢
Bladder -88 ¢
Pancreas -100 ¢
Prostate -100 ¢

10
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Metastatic Potential Hedge- Low risk Expression
si gnature Quakenbush200 consistent with owrisk for 1

woredoassasd s 33Tabl e 8. Col orectal nodel reportPCT/US2004/032006

CONFI RVATI ON REFERENCE RESULT DESCRI PTI ON TESTS
Yamanot o- Benl v nant Expression
signature COI’]SI eﬁiXEmﬂquﬁﬂIﬁﬁ Cﬁkgﬁ A LIERES
ExpreSS| on signature Benign vs. Mlignant 002 ve

i nc Onc"i"l&ésf)%?en‘{\ﬁrfv@nﬁcﬁis&ﬁ%te Js&i Meklgeﬁ%ﬁeéqﬁﬁgi{g%r%ﬁm whether a

Li n- Carci noma Expression signature consis
Gavbgwaha)eblamms ag0fa plutdiite af wiblogival fdewndsirdn weher words, the present

RV TRB A PEOIHHDABNCIoR Poda/ B epidian beffa eri gerom of a species

St-a t@iﬂﬁ(ﬂ§§1h&l%p§d1§1@ﬁ‘?ﬂéhﬁarp&ﬁ§ﬁl§rﬁ Rk s@&&ﬁ?ﬁ%mber of a biological
Col orect al Hanpt on2001 with Frl mary col orect al

camplndas. AThisnd agayleShiplogivs! feakiresde.gf biolagipiahsauple elasdes) is

THR R R RSO R AR ISP s
| amdefi) & diﬁeas'é'dlbﬂa& 9n aﬁd)tha' Xam@ld QiotesRBAVA bio gl%/@l feldu¥ds are (i) a first
S|.GNI FIl CANCE. SI TE OF, ORTA N PATHWORK | NDEX L

chtearecatrmrnd e seaeng disegsedsgtadn stid anotherexamplen two respectwe

biological features are (i) a drug respondent state and (ii) a drug nonrespondent state. In
such instances, a first model 202 tests for the absence or presence of the first biological
sample feature and a second model 202 tests for the absence or presence of the second
biological feature. The present invention is not limited to instances where a sample is tested
for the absence or presence of only two biological features. Indeed any number of
biological features (e.g., one biological feature, two or more biological features, between
three and ten biological features, between five and twenty biological features, more than
twenty-five biological features, efc.) can be tested using the methods, computers, and
computer program products of the present invention. In such instances, a different model
202 is typically used to test for the presence or absence of each such biological feature (e.g.,
to determine whether the specimen is a member of biological sample class characterized by
the presence of the feature or is, alternatively, a member of a biological sample class
characterized by the absence of the feature). In some embodiments, multiple models test for
the absence or presence of the same biological features. In other words, multiple models
test to determine whether a biological sample is a member of a particular biological sample
class. This section describes exemplary biological features. Organisms a given biological

feature can be considered members of a corresponding biological sample class.

5.4.1 BREAST CANCER

Pusztai et al. Several different adjuvant chemotherapy regimens are used in the
treatment of breast cancer. Not all regimens may be equally effective for all patients.
Currently it is not possible to select the most effective regimen for a particular individual.

One accepted surrogate of prolonged recurrence-free survival after chemotherapy in breast
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Ki dney -88 Breast -88 Ovary -88 Bladder -88 Pancreas
-100 Prostate -100 345.4. EXEMPLARY BI OLOd CAL

WO-BATAORES The present invention can be used torPdEUS100H032006
nodel s that determ ne whet her a biol ogi cal speci men

has any of a plurality of bi i cal ..feat
PR GRRRIETE PRHIGIQH CEERANSE MRStk B gRoRibvage osd Bh- sz et al, ASCO

ﬂfé‘g bR IPESost the afscé\fég%GPJ §en‘é’%§ RESioR plofitd tth }Si@ﬂ‘ﬂcf%rBCR after

a species or a test biol 9gi ca speci men from an
mg@nvammf:kla p@fziaexeé doliewveal byeﬁb@ rsefvfenaaltnhomoglewb' (T/FAC). The

ad arra i cal feat.ures
(Lgn%I e%‘i d:rrg@f:té\gl ﬁrﬁlvéergg géj kr i%rgnqegﬂl&agyeléades cifn24 early stage
1Bt BARER! Gix bf'Be D& PREGH: é/&ué%@poR' @8lpefcent) UIEBusata€er al., RNA
(i) awld type state and i) a diseased state. In

fzoro ehcdy sampdarpbie nrobled e85 A mecrpRisys Gt 81000 hxman &rgngeripts.
Iéltf%e{eg{tlap% g%;grlg% ?(? ggﬁ?eg bRl ¢ I@ a?ci3 ?eglaqafjd1§ %@g: QQD) groups were

not her exa
JeletcdByGadnaf-eahslssmtiar Sevéril @pehvwgd ﬂ@.ﬁpﬁgﬂ deﬂtods wateevaluated to

and (ii) a _drug nonrespondent state, ch
qehige g\l??cl?%t classmrffdg%tlwd@rﬁbwné&wﬁw nppbergfgeneensgfed for

I
RUERENGRRGof 8nd 15 bl bl S 3biiEATR! & {BBLUNEciB fachine using

tests for the absence or presence of
fivecgenecGidS T, oudgarcfacttorf P4t emckhistbhe acpﬁtydsremfenam) efmlqlemlrthe greatest

is not limted,to i ance wher e sa elstde

TP R B PregRLE R RRB R ot e L S cates receiving

T @x@ﬁ&‘ﬁdj ub R @RGa BN YP READE 0l Qb pdttedl rodiliG Tbr Zfle@itl@ﬁ@ SEncluded in the
one biol ogi'cal feature,” two or nore biolo

g.,
\faéléatmresThetmeveéleWotmameef thaBusziai eh b resgprsel Precietiony ed on gene

?%eﬁ?l}gn fprq/fge Bviagg ercglitnty f—IglIa?)u c?xgis} %Sém{'léa ﬁ; \%s er;[?ern? Il"gél&nsmwty

W&J SWpdréent (Ridk@dshe 40 PORNVEITS mla:ﬂuism@ﬁ'ﬁsmﬂ) Pasygaiamul. found that
products _of the present invention. In such instances

Retignis pegdigied iediye PEBotoi I<F Mmr%qﬂewwa ShemeterBg had 7 percent
eocgfee%?%e%cﬂlrgtﬁ@et e? arfd 1 PPER0 E&E&t@l‘leﬁ b OGieatkd in unselected

fure m ne whether the specinen Is a
psmmmer Thaé Phsadieguk findmaspdrebecisad o oiibl ampdeli20@dhdsgan Hen be used
esence, of the featur, r i.s, alternatively, er
Binely noiciigs iarelesh mdia et b Btedivss Lebyo BRaFHt fom T/FAC
RE&neHothedispy €ature) . I'n some enbodi ments, multiple
del's test for the absence or presence of the same
bi ol oGoleigheeal Bresst cameopat@ntsmﬂd@n onmloré posetivegtpekshave a poor

h I
wgg&oest 08? Sgl‘ﬂrigg},lfvwe\[l}ﬂrI gé tegTrnoaCo lel l? g}s g%%ﬁgﬁg@sabsﬁrﬁct 3415 sought to

estfy Pre @60 ARSane WRBANe SFer sbtmam gbDak) frﬁtatsuﬁgsnsk group of
Organi snms a given bjol ogical feature can be considered

pasignisr SabentaWib ivasiye RERaFIFaBES128d AT MYRPPEtKe padss diagnosed
from 1979 to 1999 were identified. RNA was extracted from three 10 micron sections and

expression was quantified for seven reference genes and 185 cancer-related genes using RT-
PCR. The genes were selected based on the results of published literature and microarray
experiments. A total of 79 patients were studied. Fifty-four percent of the patients received
hormonal therapy and eighty percent received chemotherapy. Median follow-up was 15.1
yrs. As of Aug. 2002, 77 percent of patients had distant recurrence or breast cancer death.
Univariate Cox survival analysis of the clinical variables indicated that the number of nodes
involved was significantly associated with DDFS (p=0.02). Cobleigh et al. applied a

multivariate model including age, tumor size, involved nodes, tumor grade, adjuvant
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5.4.1 BREAST CANCER Pusztai et al. Several different
adj uvant chenot herapy regi nens are used in the

wo ewabsent of breast cancer. Not all regi mens PeERUR®04/032006
equal ly effective for all patients. Currently it is

not possible to select the nost effective regipen for .
horpapsl;therppy. and ahemeihsmpy thibacserripd émercegg?gﬁsfvaﬂance in DDFS

hare] eﬂgfsﬂmg RO SLRREA ahglges 69{}1\4'1%% el Sdlatel gé‘ﬁk‘s hEdidRYd that a

I'n breast 35cancer 1s conplete pat ol ogi ¢ résponse
fyn@RY of geres oadi assacisted methdpFS Puwithpi<0eX] ; &6 w1m$€@020)031gher

GPETF D8 v atsopplsc b eRs BEFSHoRbOR e DGR B3y S b7 and the
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The Puszt ai . predictive markers were
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ancers.
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S were eval uate I ne t best cl ass
potdiltelytasorciaddeith OiSand the opti rral nunber of genes

needed fo cone red t
or cacsup Teges BEASTeaRLS ot Du it ek o MR o pave maredly
GERR5t fréatfaerespInSd ot obaall Hutcomd: P@&ﬁctbis%ﬁ’ﬁ@tastasm (a poor

acetyltransferase) yielded the greatest estinmated
wmdcvmphmsle prabgiaod ihistolpgied @radseforggampledeibtp Jessify accurately

gsgglg{?grg?lg%% 1ng i(b{&%{r é%x\r/dcg /fl\'/:lé% fegc?c%&s (R tgh(%ll’?c%%a}gg van’t Veer

zcmzl Negge 4175, 5B6-58 6 1isd@ DN midrognadysty ¢ Ibrlrﬁ@@LHraefsythfors of 117
the Pusztai et al. response prediction based on gene

E@an@smdoqppb¢(b$qge@/1w§§laﬁ§§qﬁ@@tmn tofeeatify & B8iMq expression signature
s;[gor%g e}f nérgézl%%\Fe\é\@Sao%%{tqg{e%P fo @Qﬁt Iﬁ&QﬁésEE Bé{r q%@%nﬁ% signature) in

he "si x P wer e mSC SSl
PDentsRuigmuatunedr calls inflocah tymptatodeati diagresisr(bonpdt redietnogative). In

have pCR to T/F operative che her a
liQmtanct\sse 658 185&%@?&%@#&%}5%&@”@1{9 &% of BRB\ igpriers. he
cﬁ'f FREY fi tnaf?lgf bé} Qtt@ Build'a Hﬁaﬂl Py An cQﬁ‘EHe%rUe%sedr f@)enelp

usztal I ngs can be used to build a nodel
&ﬂ@pﬂh@pMmﬁhmbgemnbe used to help phyS|C|ans to select

If Pglmvkl)%g %%%ﬁ%g:ﬁﬁ’re\é\)ﬁﬁegf:ﬁf%vep%%{ple Q&l;agjldé oaﬁl lérftas f:ancer studies that
SinfRSise® BGEId MSddIEPESfoMEBCRbrodst baHcer povbE, |Bﬁ€ aﬂ’éQﬂ)@ fimited to,
have a poor(g& nosi s, d%et some survive |ong

Soitle ef @fh ASCQ R0 absactFd86 diseda (., 4560 %Qﬂ}g%bétr%% 34; Schneider et
f t f
(ool HiPLARPhRC HeelbEROT, LR aRr AN 2 el 5410;and

Ghirg d:ay, QX)OZ‘?P&rVW Pras) oehstrand 70@,r‘| Gane Bapesgios Ptdfiles for

nodes di agnosed from 1979 to 1999 were identified. RNA
Racetaxel Chemaynsitisiy t hree 10 micron sections and

expression was quantified for seven reference genes
and 185 cancer-rel ated genes usi ng RTPCR

5.4.2 LUNG CANCER

Rosell-Costa et al. ERCC1 mRNA levels correlate with DNA repair capacity

(DRC) and clinical resistance to cisplatin. Changes in enzyme activity and gene expression
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The genes were sel ected based on the results of
published literature and m croarray experinents. A

W0 od0al42060 79 patients were studi ed. Fifty-fourP@BUSEN/032006

of the patients received hornonal therapy and ei ghty

RE e o RRE SR B Sl O ottt URby st B DNA repaiv

it gaﬁmfa%mérdaﬁfag@ Rassetqr@md etGANABC (FI2EU3 absiehtit 2390 @dsessed ERCCI
Cox 3urvival analysis of the clinical variables

|andl B&Mémmtle\teﬂﬁebmmetanm PEBda RN Aissllatediframgumor biopsies of 100
I(/ (@gg/‘flﬁé aa en‘%cint% Iu%Qd Wl z% Hlam) dSS{O( ﬁatgpgélndo%%det' %@m/as Versus

varlat e 1 nc

tg@ﬂ%ls/Sth\ES, gehnIvidl fbﬂdwétDEl)eﬁrb/ ifosn@ibegsladeal. a@a@a@m abstract 1229).
36hor nonal _t herapy, and_chenot herapy that accounted

fF& (pbprdRRM} dath werzpvailahle for§  mefiette | Queralisspapycdats. time to
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m%sowlms hAp&Ong) torrelatidnrbepwenER CC Hagh BRM K [evels svas found

20 D006 BiePicind deEFRRkv-dpmabEm s ek mep R i 1001 levels

SXRE BRI tﬁ@%%ng§i§ Qfh BhEht 1 hR Jiep gﬁﬁs DRt (87RisOdh, TTP was 8.3
for TP53BP2 unor protein p53-bindi protein 2 PR

amehtBe tfczr paAemts mithdawiEREC h@mﬂe$ 1 inprgit |0n patfeinisevige igh ERCC1

%ré’ f ortgﬁgqr 1%11%%})\7& lc?\% Mf 8%(? ?ﬁ é?ona SDPFpatlents with high

mmqph@ow 30 &hcﬁl'tkﬁ;rfbf pairiAts AlEWCERCCafg RRM1 and 4 1 months for
controlling for clinical variables. The Cobleig

Flatiertp mﬁhﬁg@ EBRCh e BRA! (RORAM dMS w37 mtftsrfat p%ﬁts with low

RS e T3 d e o Py R AR ACE! B0 B0, 2y Flpys forpatients

a&ﬂom\AaRRM varidi8 . Obehiths fampatientyedth high BRM 1 @c@)9), not reached for
patients with the st age of di sease can hav

rrRHRE M thdp 1 et &R oH 6§ BORS Igpasifgs sythigh ERCC1 & RRMI
QULE:! @U?o ﬁﬁ@ﬁk GH@NSwIHCORLAPRAM Slel s HQ&Eat%lGW@RC are ideal

Iyrrp e status and histol ogical grade, for exanple
fcandidates tirassi/diy, vdtlepatienss yithrhegislevels hm\respoawmu@hong tApcordingly,

vaes apflogorBC el vy 16 S TEsnMN BofFlpphe Bl dermine wha
Wigd SRRSlap$ kol b EiveRIYIuRg eafkr patidatss of 7 patients,
and applied supervised classification to identify a

gene eﬁ S 8R40 @C%blwg Hfg?x prevaPEL Bt Ring @hfidek VeroBlist Btratification of
short terval di stant ‘net ast ases poor progn08IS

Siatjenats by @yognnsip and wedtmen response teorams edesives Inntial sjudiks of lung cancer

I h d di
a%g?{mzr}gsse%zhaar%ay nsglélg%s}sei%l tﬁ?.'té)aevdo ?\@ H%)g&?géu%eh g{lé)criasses of

| idemddafdisind AP E§1s@leﬁE@Ahd16§\thleo$ beehh@pNafed dndVi€4ssociation of
findings can be used to build a nodel_ 202 that can

tshbelagsevids eléniead ohspmes emeaing ingomppleice fior fregugnrpsk of comparing
g&Ec flssrgeflfegrg JQ&8 § tHL\ thielP ﬁa?é%?éﬁ'é sé{r? sa@gﬂ gﬁn%gxpressg)ntagays

reas cancer e ‘use

i pili s R BB SuR 623 ahd modﬁetlelsiuemgmlpree asdre adyad in Bpboldé data set by
but are not limted to, e et al.,

dbvres sl 6D 20 Wb ebstrast ?éPG Tl&%@?“@’@@é‘*‘é&s‘?f‘?%&%w‘sﬁam was re-scaled
%‘flﬁ%@hgﬁfteﬁﬁg was employed to select a subset of genes with consistent expression

between replicate pairs yet variable expression across all samples. Hierarchical clustering
was performed on the common data set and the resultant clusters compared to those

proposed by the authors of the original manuscripts. In order to make direct comparisons to
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al, 2003, British Journal of Cancer 88, p. 96; Long et
al ASCO 2003 abstract 3410; and Chang et al, 2002,

w@emsNixze Press, Abstract 1700, "Gene EXpressiP@I/US2004/032006

Profiles for Docetaxel Chem)sensitivity " 5.4.2 LUNG

ERAEA TP R A SutBned 4 cerente: eprfiEs apEapdiedi uetidation

t @nfplsrdh it pddd aﬂ%tuhfd)rﬁ Hﬁ)éﬁéh @6p biihk YinAPEls dBRNElustering agreement
expression 37o0f the M2 subunits of

rb%wmqhéa@h@élon@a@étee@wn(aﬂe?)puhh@eé@baéwewscswlstrr@llmmﬁcam In

AR iBat SO 8 a0 BRE oo RRnt SRly ished

I ﬂl\bellassebweqa,lwmhpairm acvess lelaksificatiiNAchandsatAaghi thera wakgbdtistically

e e M T

gst%'i‘{al%lsdxwéc% dglglé)gﬁ%éé{ %gcs?ladifg%ﬂacﬁ)ﬁoé’d}@ﬁ g%u olﬂgﬁt%@y decreased

wairgvaly dibe dfstyes é/or. @alyses liedpstte est@hashethat repropudible aderioearcinoma

5o SRS DT R T BB A Pl e s o

Pliyes Rt &/ caﬁq 54 ised & b@ld badls 200 et v sl idemety BiMocarcinoma
I eveI s was found (P=O-0000 ). Significant differences

i Wb PeLone accor di ng to ERCA and RRM |evels were

found in the genicis armbut not in the other arns. In

the gemcis arm TTP was 8.3 nonths for patients with

low ERCCl and 5.1 nonths for patients with high ERCC
(P=0.07), &5.83nBROSTATE (QNCERts with | ow RRM and

2.7 nmonths for patients with high RRM (P= OO) 10

nonths for patients with |low ERCC & RRM and 4

rmnt hsL’febf’ %&ogﬁ% ghayysiaRtirgRr eatedy agaipstvolid pﬂmoreery}udmg prostate

L

fﬁ:l:umqlratd elntegdenito hsthigdish fMnoknolaBméchmnizihsf dction pAThenérs in both
ith high RRM 0.009),..not. .1 hed for pati

Wiebone foemeie (BCAMAC SEhites B NGHDeowaf caiet el compragensive gene

hixghes §RPpto e sRRYe oﬁangdqub)smg %&éﬁ‘& Mididh G%n’r:é GH3A array. See

and RRM "l evel s, indicati n are id

dairedid AYSGO 2OO3 dfstracti1677 V\IE é)té}:leRN/é fitom vwltShlntrﬁ@jhd and treated with 2

L oL W e TN -

tanaly zebngMierowti@t Siitewhdddats MahiapyCRBRY bl PReVietE And Onto-express
| ung cancer patients. Hayes et al. Despite the hi gh

pPEvaree nthe abernatines indhe etpression ot genessyarapbservesias sarlpas six hours,
B'n?cm: %elll?éé VWrQ RQSd tﬂ%&n@%f‘ ﬁ'@&tméms %%%B%gﬁy,rﬁwe%sexhlblted

usi ve it a stu cancer
ehffereasalceﬁfeas ba)gsndwmmeﬁmgg:asﬁleﬂbdthfaén DNéMP :au& P¢3 cells. A total of

oL BT R sl TROE 0 P Sl STt 6, aid 72 hours,

GespREh Rl 88 re@tbbs?ﬂ 8535, i 084 gkﬁe@'lﬁ BINCUPLLATEE] &eMBbARI no effect

i nconpl €te. For the purpose of conparing
on androgen receptor, although up-regulation of several genes involved in steroid-

independent AR activation (IGFBP2, FGF13, EGF8, etc) was observed in LNCaP cells.

Clustering analysis showed down-regulation of genes for cell proliferation and cell cycle
(cyclins and CDKs, Ki-67, etc), signal transduction (IMPA2, ERBB2IP, etc), transcription
factors (HMG-2, NFYB, TRIP13, PIR, etc), and oncogenesis (STK15, CHK1, Survivin,

etc.) in both cell lines. In contrast, Taxotere up-regulated genes that are related to induction
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subcl asses suggested by the three | argest case series,
their gene expression arrays conprising 366 tunors and

wmeoosmk2760 ssue sanpl es were anal yzed i n a pool Bdr/ustoa4/032006
set by Hayes et al, ASCO 2003 abstract 2526. The

GRS BB IE8ST, JEL AL GRLOEIPLIRERI e s

o sEpRedsRine From@ X iyse s&ubs) [het weeshchelel itlga tTaxgaid Guydtalterations
vari abl e expression acraoss all sanples. Hi erarchical

off a/eresmumpenatesnss.meanyed VaHch may ewfﬁbwed%ﬂ@ ngelecyprgmechanism(s)
t
E)nghgzgffﬁgéfgfg z}ﬂ?écﬁsé}rggtg‘te ?Fr%%u S"I(Cﬁ}slt 1|Hﬁﬁ'§1a 519 9&5& He ?ﬁ/rther exploited
toadegisd lsnaeglesmmmmlwthsrapeut&&ffwtsmf ITglmlafe for the treatment of
cl assj.fication schenes, a classifier was constructed

Qﬁ@“ﬁﬁ%?ﬁoé@tet%n%l i dati on sanples fromthe pool of 366

t unor gsing theaRelltsHeSRivRE i s RBASY, Hhclelst2ne tHAt%%Et@Fy' ;ﬁgents into

agreenment between the validation and the originall

gmbps télh'@clﬂlchads gegringdegres ¢fsr@$n§>a$q tp Teixgierd dralatated tneaanent
naI dati o s..of

AL TF R HRLOEReIRT R 58 o usthf M SaBhs AE0GE g  second

l@l@lﬂgﬁfaﬁﬁaﬁ@é 08 6is toffSpdrisBattd Qﬁxaéﬂ&em$ carfB@ldveldpRd €In another
was statlstlcalIg@qlgnlflcant overlap in the lists of

pwreashyialggical galurgsiga be devrbened basrshin RAThOP §&%:2 expression in order
Eﬁﬁﬂ ne subtype of

l%dsgﬁJg(%,ra g?%%%ﬁﬁd%ﬁi&{lgﬁgﬁst e t?%/tgtgtggr?cggsed survival .

The Hayes et al. anal yses hel ps to establish that

repr oduci bl e adenocar ci noma subtypes can be descri bed

based on N4 eUIERECTARICXNCERY. Accordingly the

results of Hayes et al. can be used to build nodels

202 that can be used to identify adenocarci noma
subt ylween eal4 Tg igrobT Avet cf ARGERNYGIvest inghe devglapmesngof colorectal

?agcgﬁ@ﬁ?inglé I{x%ﬁ) et a?CAé(\fbt?()Oglggét&%{ 1 ﬁ)gfl aﬁlgl ({m enelegpresswn profiles of

ate cancer

stebanl @méer)ceni framttmmaﬁmzsﬁmtle&cﬁrdgpo«ﬁhﬁguﬁorbe@d&réuschk)mc
elucidated. In order to establish the nol ecul ar

FRibRLMPY means of & GIYNA gricrpauray pEespriingat.f0hesesnKwon ef al. classified
Bk §£}§151%§e %(rrd éep ggﬂay 2Rdo- %@s%ﬁdske\fﬁg (ah%i?@@amﬂ&%ﬁﬁ%&%c?genes that were

cancer s~ conpr ehensi ve gene~expression pr
Méﬁemnoﬂl)aexpeﬁshybalweagcaﬁbénamdmnoanbhmamlﬁem reltddABAA in gene

ar 003 abst.r act 7 The. .
oo bs1F CRR o e T AT PSR G (KT TLD) fpyselected genes,
Gencoh@rRsibR 'brcﬁ]les:gcﬁ:coﬁ t6 3y PN hSd RSttt feteedahted with a

m croarray anal ysis an the data were anal yzed usi ng

sMpgtrvmd legynigg technignel MrgssMrmhqgge 10 mere ghangffdpercent of the tumors
Mt o- eXpLess S0 e alternations

i NS P 22imhe, PR DR R SR Rk R The mos

mqueh@yuﬁlserecag&eﬁméleng&mahmrbﬁalaiategbﬁ@b dﬂsighal eangdiction (19

treatments. Additionally, Taxotere exhibited

ReremSy Bstabalisma ( Fepareenth cefbstrucaupimasidingd 4aessenteesll cycle (13

RSP R BBl Spefieh?! She RT-AER palff ofifltomy

REectedrp@ngs2shoored songigan e‘mtlmge Whabmqaan eBN:AOmWoarBa%B Kwon etal
an 96§.9ene ig LNCaP cellf ?5 d no

dpredictlymph node metastasis for 10 out of patlents w1t cross-validation loops.
The results of Kwon ef al. can be used to develop a model 202 for determining whether a
patient has colorectal cancer. Furthermore, the results of Kwon e al. can be extended to

identify subclasses of colorectal cancer.
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on androgen receptor, although up-regul ati on of
several genes involved in steroidi ndependent AR

wa@edoswarson (| GFBP2, FGF13, EGF8, etc) was obsSeewmeEs2004032006

LNCaP cells. C ust ering anal ysis showed

SS}NP r%% 8} | o §l%§neskf‘g%d%$<lfil : 0| | gqr 9@# goﬁgpﬂ)rectal cancer

t (ighedibg friodélls &Hah/%ﬁtlf)fd:ﬁBI%J Ral Qie@?ment ds&ﬁ$§1@|cﬁtdr&fﬂal cancer and
factors (HMG 2, NFYB, TR P13 PIR, etc),

and
d?%agb/r@éitsonemm@s theHrredictaiagranpa of eelereptal parsen indbede, but are not
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e f o ERY,

A o, Tt 20, Ao e Bl B0 02, P odeRbmics 1.2, p
pdl¥st at e cancer ceI |'s. This information could be

further exploited to devise strategies to optim ze
therapeutic effects of Taxotere for the treatnent of

Gescri bed 1 4rp 8 SRENERNGERLTS 205 that stratify

pati ents into groups that wll have a varying degree
res 1T hegi . .
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repsipelis iovaridnocafieecd R, Smntzes end. ABGIOOYI06 allbstf &al Reevaluated 38
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C@l@m*éﬁlc%;{'e IRPR Ar RS @lre deRerR@thnscPBe Mo sEtRY rlé?b%?ddogﬁld hybridized
in order fo serve as a survival predictor in stage D2
pe odiganuslaptide enay%&mtamlﬁzJLZﬁEMWn@&mdmmsmd safjuence tags.

d l.
IPokRBp st Perd Gbe P B S e MR af R eRER BB Bscasefee

3RS UAGDTFEPAnPORIBAAVIRNS X A BS%kiAA niydef Whesseto sort the genes
colorectal cancer cells fromtwelve tunors with

CSFPIEEIE0R diaigPrabIRiiYd difdrgentil exinressig Remesangumpronadatierent

Q ] r S N
a{he&o%@%ﬁv& %B%@l?l%ﬁég ngggegﬁﬂu h@g}%ﬁeg%%l%gp?% of &Aﬁg dﬁ%erentlall\
cdxp s tegvednahinst subgreips d\eﬂntdlffeledt @ensse Wbl&th/&dit&l in the respective
differengially exgr essed between cancer and

REEHHE e BRI eb & Gund ane 5t isves T VR BV P esed Brchemoresistant
(tsmglssan;msthepg& bf PERs At HeMESRRS r@&%hlcﬁ&ﬁé&ng’@ﬁ:e tumors.

In selecteéd genes. Gene expression pro
atreotzds nigelt Puhy Ah Bemo diet vetastasipsesast @ temalsuas@ihtod tvihth short

PP S5 AR P R P e SRR B3RS ocinca wi
182 DEREThede ones %ﬁm&mﬁgylltaeﬁuepo;ﬁﬂtdloﬁ5ntaqm grr&gw\atheﬂedlan DFS
genes. The nost frequently altered %enes bel ong

qur?cft anshH). 5 pentigépt @@0%1)5 iSgerizos ¢f ah Jehert 2%gr:n(c191at were
f:e‘?(?;e)s%fi tuﬁ'{'?@rlq 'w‘x{l?liﬁs% Ogglraﬁ%;llt\)\”a] f@h andI 29 ¢ g(eilgs that were

ure rcent
pﬁamptc}seand ggesevifll Phgi0s @xddisss on2% iﬁh FEmoAIME) p=0I0UB08). The
RT- PCR anal ysi s. of . randoni
overexpressed genes identified by Spemzos ef al. can be used to build models 202 that
classify a biological specimen into biological classes such as chemoresistant ovarian cancer,
chemosensitive ovarian cancer, short DFS ovarian cancer, long DFS ovarian cancer, short

OS ovarian cancer and long OS ovarian cancer.

41



10

15

20

25

30

sel ected genes showed consistent findings wth those
in cDNA mcroarray. Kwon et al. could predict |ynph

wmone/osEt@st asis for 10 out of 12 patients w tPCT/US2004/032006

cross-validation |loops. The results of Kwon et al. can
be used to devel op a nodel 202 for determnin
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reasoned that Cox-2 expression could provide additional prognostic information for patients
with bladder cancer treated with cisplatin-based chemotherapy regimens and that this could
be the basis for a more aggressive therapy in individual patients or a risk-adapted targeted
therapy using selective Cox-2-inhibitors. The results of Wulfing ez al. can be used to

develop a model 202 that stratifies a bladder cancer population into treatment groups.
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qgfa%r A LR LTe LRSI ghpAg’Cl@qedtOBgEstg%l@M (thymidylate synthase

ove r xeapntreesssusri nvgi va
expression as a predictor of chemobenefit in esophageal/gastric cancer).
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regi on on the su rray s can be na
ndpiesentod disexgt, blmdmgvkuta:ifor s audeatideasequahes of a trenischpt' mcnded by a gene

E(Elﬁ(r)’\geli %}b @\Ag)\éﬁ)ggg %%ﬂﬁﬁ ﬁwfgagmye Ismergpr ? fﬁ ¢tleCtion of binding
sites on a microarray contains sets of binding sites for a plurality of genes. For example, in
various embodiments, the microarrays of the invention can comprise binding sites for
products encoded by fewer than 50 percent of the genes in the genome of an organism.
Alternatively, the microarrays of the invention can have binding sites for the products
encoded by at least 50 percent, at least 75 percent, at least 85 percent, at least 90 percent, at

least 95 percent, at least 99 percent or 100 percent of the genes in the genome of an
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reproduci ble, allowing nultiple copies of a given
array to be produced and easily conpared 46w th each

wobdven42760 ef erabl y, the microarrays are nade fPONMUIS2004/032006

materials that are stable under binding (e.g., nucleic

%'%[%1?1 hygr? 6'[% rig}:)oocp )negtg qg%%rk Vveérﬁayj%ﬂoﬂl%qﬁ{é@}gén% & have binding sites

cm an

flor pfoduaxd leMcoHeﬂ ey &Wthad‘ﬁly\pet&mt Hyat ﬂbaklaff(g}&i’rcdiiﬂ,cby at least 75 percent,
smal l er arrays are al so contenpl ated and
ot dtrleash®y percent by atilepst 20 wpﬁra#aoa&éwt %wra%m bvgatée%??/pefcent or
r lhy Ui r

i e%ég% ,Sf tglg &m:f/%ney( Q%Id b ol gff gir? or S&g gté@blﬁ@ﬂE%ﬁe can be a
IDNAJbr N AI dnekogite whitd anparnmimleAwah Ispezpfmaﬂl_fy ihgbitidige.bT I DNA or
BSCinekaien bt £ 8 AT ERMEE G SR RERBAb G gorresponding to an
SPaci fic MRNA or aspec:lflc cDNA derived therefrom. ,
The m croarrays used can include one or nore test
pr obelg, somgembotlingnte el thapreaerp@m\gcnmm,@cgen@l er @,qumlnc@ gene is
t hat i
b GO B Eagi i Bubsd e PEME) i P rp Ry i itteren
polehRIcotiaed a6 befipRmentaty {oftﬁffa@ﬁﬂ detj@dhcoke@adils PF b gene or the
on the solid surface of the array is usually known.
§xoe Sych polanygleatigss arﬁﬁefamélyp}féh%kagqhwf déd? é@% B more preferably

¢ I N

SFbEBemT 28 G160 EAAD R BRGADA0A0 BREL 3RARKRe sequpnee may
#so eorkprmenmkmseqﬂﬁmemnmddltm% theoaqummct Hat saloirgplementary to its

support so that e jdentjt e.g., the sequence) of
dachipene gt heretre Ankesfenisf [saseguSice DB eGh titasauence that
K S
SR Ay R B SUBER O SR g PR,
lﬁle&fned abibpdimadngs, dEr}BDﬁlyng)eirrams obte inventionicompeise ene ppbespecific to
%h tz&ggmﬁeg% g? f)rXrOSI?./ VSI’e ﬂf % rtlgep }grﬂf‘ Eﬂ%?l’raw%y contain at least 2, 5,

15, 80er #0100 oPmdtEHOBES P¥CiIAS €6l sdre taheet BB @F Sxifs. tﬁaﬁexample the
invention will have at |east 550 probes per 1 cn®

Jreysmay c@n prqhgégleé@prqss themequence ebibe lqusﬂon%Néblé@fom of a gene
| east 2,000 probes per 1 cnR, at | east

;ges&% %E%Be ‘per 1 ch, or at l|east 15,000 probes per

1 cnPln specige embedimehtseofitheinvaitiony s/hers atlexdn Havalternative spliced

i nventi on ther ef are, pref er a?l y contain at | east

vaziagtspa s¢iof pelyauclegtidgguobesf pessessiveqyeterping sequensss. i-e., tiled
%38 ‘%8% acfllss h%%%BOI%QQE%gH coftt m# L l&%@st%gant%tf ah €28 can be

or at I7east 000 ent
moludediarthe exdn) prpfibbg srraysn leneete]ﬂmmnnelnot,ldet prebes can comprlse
mcroarray,is.an arra

BEEr A s e SisPa L e praarriined PP EraRo R atsiepsof

n L53 beod bR ISRAMRNSRNOS: Ae tilcdREdsh, Rhe RIRMDA 8ENtRNirR HEMhgest variant.
g., for an exon of an nRNA or a cDNA derived

Slmlélrssfsmf pyobe¥ Herefotel qap e aedio spihidie rggn@nlpégglgm centaining all variants
?':i’l' a[?reg(l%frl trt@é{etgr%gtg% ggesexéreetssed%ang?tr})q'vngafﬁé E)Ft?le e%n f determine the

I'n var

Sippadé ddast ort\}'lﬁi‘laﬁﬂs(blfﬁ&rdxans Adrratieeli oy edittltxomnll@am set of
conprise binding sites for products encoded by fewer

plgpHciptide PERbRS COTPHRE @wes@e?lﬁc PrRbegaibpRevagianiginction probes can
08 S2fa8dMn the exon profiling array. As used herein, a variant junction probe refers to a

probe specific to the junction region of the particular exon variant and the neighboring exon.
In some cases, the probe set contains variant junction probes specifically hybridizable to

each of all different splice junction sequences of the exon. In other cases, the probe set
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Alternatively, the mcroarrays of the invention can
have binding sites for the products encoded by at

wWo e@sn4560 percent, at |east 75 percent, at | eaBtT/852004/032006

percent, at |east 90 percent, at |east 95 percent, at

| east 99 percent or 100 percent .Qf the genes in the .
Geniats c5p shes de’F%‘éFﬁisg?ﬁ‘Bleg’(yhg&Z%‘ﬂﬁ&U_ REgnon ggguences in all
6O Vartits 8F tHeR{oh, MG bvarft {ihchi8Y Brdbbs§Hice@ically &Fbridizable to the
for products encoded by fewer than 50 percent, by at
|deffierentSPligejuoetivn sehyenats diche ex6 percent, by at | east

85 percent, by at |east 90 rcen by at.least 9

por bert oy caifs. A 568 Buyepr BEi{iRThe pphaBe B R vy probe
hmpeSiAes pRKMuUEISsEdL Mt i8 c6BplenRhtadNtothg Nl RARth EREn. In such
binding site can be a DNA or DNA analog to ich a

pegtatices AR eXRNA reprasestrddiyg degle Pindingr sitgiondhe miodilipgiarrays. In some

SROARELER, SALAP Bty BEIF SHLAATHE o8 i vy

0 an e
eattosli the bingingfsiteh eorpprésigna piobe evithi opolyructperide s¢quance that is
exon in a gene is represented in the profjli arrays
SgmBlesantasy (R RINAY IR tid it TN ARtighPaBes alithsfarget exon. The

3%@1%@%@{3 o¥UGL a8 ABSebNAln BRI, BREGLBY Ybelveen 20-200

erent sequence segnents of the gene or the” exon.
Basds, moteymrofcrablyt bateserad@ 190 bises,abt ynasf prefezably between#0-80 bases.

to 200, bases, nore. pref |y of the lLength,of
e B5eroBaie0e T IR BLPUD DR A e LV gt Ep@ord
LEAVGRGEPIRBY ORifSra, PIUAPI WSRobd 6Yeligth 8AHE80 @HowR more specific binding
addition to the sequence that is conplenentary to its

tod thyetxos depperirebe akshestetiengthethpreby increpging thespeeifivily jof the probe to
?l&es Iﬁ?%"e? rg)((:oen. tPeotr Wesdin fgggesgcﬁrgzucﬁ%&e tteﬂ‘?étea §x<§h‘§ %Agﬁ%&?%@t&%}lce lengths

arget sequence he 'surface o
&R MRine10-8Mb e €T Brsuekl caah afiproben with bdygepreslodgenthan the target exons
arrays of the invention conprise one probe specifiilto
@5 le Reasgdiit manke desiaRisio degibpobes ¢ampysig eguenchthat include the

%Elﬁ%é&h{g@ge%rﬁ%ﬁe séﬁ%@ﬁ&g !PrfoﬂI the géﬁt‘:en% comstitukfel gged exon or

of nore probes specific to sone target dge
@xorxsueB thaftdre pralangziqeencehare@omalememyary tmthaicnrrpspobdiag sequence

tiled across sequence. of the | opgest. mRNA i sof or .
SPEEeR HE! stmlil}r?/g@ @9@&3@@8 seduepge BB atent constitutvely spliced
eNBREH SR $atkdr thitihk %gﬁcﬁﬁi'c%nkl\ﬁﬁ%&%@ﬂc&Z(P@, @Sn sequences, permits
alternative spliced variants, a set of polynucleé%lde

rovipesblefhybridzetien steingensy [veifhpithey psebpsof dwssame length. Preferably the

g RN IPe A BT e AR ish AP GRRERAT b fons that e

80 thvBIvefi iih hyOal R iaANE pathi@y s EMofd praferabiy tHedink g sequences used do
probes can conprise successive overl appi.ng sequences
0t sQraprises¥ signiPeand epRioRioh e sauce Af ie\agdiagentexgn oggxons so that

S .. I X £ i nt r :
S5 St b RS I ERKriesSRaR, fend ot o i
Stcherskarstheide firedipesbe lengthfivineolyad irbdteusatide splicgng prétbes comprising

nom c region containing all varignt f an,exon to .
Jlaking RO PRE 1p, A RseR Al e EPlined JRNAR P IPRLSO that expression
X1 of e URbLELIrBG el NEdiBRRNEARSEh1NATY Ppliteh RIS @RS rMfasured.
the exon. Alternatively or additionally, a set of

In some instances, when alternative splicing pathways and/or exon duplication in
separate genes are to be distinguished, the DNA array or set of arrays can also comprise
probes that are complementary to sequences spanning the junction regions of two adjacent

exons. Preferably, such probes comprise sequences from the two exons which are not

substantially overlapped with probes for each individual exon so that cross hybridization
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pol ynucl eoti de probes conprising exon specific probes
and/ or variant junction probes can be included in the

wezms/ogred i | ing array. As used herein, a vari aptT/US2004/032006

junction probe refers to a probe specific to the

junction region of the particular exon varjant and the .

OIS HBIBITHET chioHES haf COBIREISE AEBEnces T MBFLISR pre exon are useful in
g VdehRbe bpiREdd i RER RS o8 BRSEdsidlfl dplicated i

ﬁ§§??J?z§b|§ to %ggh 0 all)giffgrent Splice fdﬁ%ii%ﬁnsm

sparatergeass idthe dxenegamrs inpne oheore altesative ispligadohBNgeand/or one or

48cont ai exon, specj fi r obes specificall . :
A9t 2 a0 8 g e et RS R TREE PY TRl [P ihsripmgpvely spliced
MBRN AU/ otHel Beifd @t cameinQhe Ydslicart ek tAlRsmave e for duplicate
specifically hybridizable to the different splice

¢xone il sparateenps disthe pxansdramy dinfergni gerasshewsubstangigl difgpence in
iS._repn ted.. i il

LRSS s S B AL b BB P, OB cons
frba diffdrent gened danebealistingnisketh i nstances, an exon is

oSG E D SRl B 0 S o0 KIS PERIELIEE e, o
lgeecmfn??ﬁﬁ&f SHHRYa R0 Er&flﬁ@%ﬁ¥ Efécﬂgf S didtet SR aﬁgystvbi?nin the same set of

profiling arrays, eac i nding sites conprising
profitinp erraystso thatpohgm actieatt iddermimgiencitht kespressson profile for a

conpl enentary to an RNA fragnment .that is a substantia

SR RER Ber e e gRn et (L ot guReieRt Gudan g Byt art that
Ak Qi RQE AR BE RBENELANDIBH RES AT diffdrehtas M ¥f RelMEIein profiling.
20- 200 bases, nore preferably between 30-100 bases,

Eorcxampte, p pedfiinglaingy loe emeseset 40mpOsing g emall veteof pyediea dar each exon

b BB TP s A0 3B s undercorai
R8Nk codifib RN eA R hrrh e igirfayakt diinfiirg] lages sdt®6Lpropectof the exons that
bi ndi ng of the exon than a probe of _shorter |ength,

uRef Engrestris thenapesformue aprstely defeymie the gxgsy Gipeesign prafile under
Elﬁﬁggémﬁé&ﬂmltf&{s %ﬁﬁ&@l‘@Agﬁ‘Qf Et*rat?%l@s @nﬁhzﬂﬁfv@mb?er Qﬁf‘éﬁtq%eous use of
exons my S .

ave seqguence | eng ss than 40-80 base
dififesane proba seleemes fargalabasomiphdsed.equences | onger than

the target exons are to be used, it. be.desir.abl e

Lo debredmaty obe BiamsIsairy By iceie Ypaindi s (feprobes) for
SN bff oh@fBBhe BXRBrd fABKRIL VAN BYRLISNLADI BIIAIB fRterest or in a

adj acent constitutively spliced exon or exons such

bikkigidahpatbway ef BibagestnAs slisanssed abpieearigana? is identified as a portion of

respondi ng.,sequ segnents jin the. . I.n .
R RS AR B ROER PGSRk hn P R Bl reion
EXPIR Y inBYA) exdrdtan@l 3 NAR t Dk HEAKYYIOE géded Mk h BBnome can be estimated
Sequences, i.e., intron sequences, pernmts conparabl e,

fromrthel numbero nelRINAg gupressediby theogehear opgasiay 0Py ehEappdation of a well
l.en P r all fl ' . are:

TSt G, SPIB SERBRIGERE LA s b e
tdyatncet ethe atmbevell ORBs ¢an terdeteainirednat mRNAabbingyegions identified by

More preferably the fl anki ng sequences used do not .
erpbpis fdha DA FrotupRagn F CpEKATRIR BF EETalq . @f@aémarceﬁ (ferevisiae has
ggén ﬁibtle@gg@q&hcmss ohBdto e Sppldx il 2Y5 ORFSRAcoding

mnrm z I'n some enbodi nent's, en a t.ar?et exon
sdyakndes laigor then 99 haninc dved whesiuesein lprgihe Analyes lof these ORFs indicates

ithre]lyt le}/eeegre i5,r§§8§|dﬁsr}gatlti ate lil?eﬁ;l itocci:nrg:%de Brro(t)etfr? %ro%%% r(t}gftge% etal., 1996,
Science 274: 546-567). In contrast, the human genome is estimated to contain
approximately 30,000 to 130,000 genes (see Crollius et al., 2000, Nature Genetics 25:235-
238; Ewing et al., 2000, Nature Genetics 25:232-234). Genome sequences for other
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fl anki ng sequences in different alternatively spliced
MRNAs are designed so that expression |level of the

wezms/oexpr essed in different alternatively splPCEUS2004/032006
MRNAs can be neasured. In sone instances, when

alternat e spglcin? pa@h ys a ?/o xon duplicati.on
qreanim ined el ol Palte oy Brarp ki Gue e PIoRis: HRATICE and
AabRAYp&s, aﬁeﬁna%mﬁg JBY SmEAR AL DAMBARE hRE cBMBREX! driikhrly

are conp ementary tO sequences spanning the junction
coeglaeds Bifust incpreddjrad embodinents.of maerhwrai@lnyan wepﬁmnrssmg in

0 se.sequences fraomthe two xons

S BRLRT OB A RETERr iAo B B BETp UG iR provided. As

a AL Vi Hi g|exﬁﬁ§91é iR prdaht ifTEBiSN PydidediaaakiagRetAaRRisQ one or two
mninmze Probes that conprise sequences from nore
nrokas foreach kepwa oepigditad exon ll@lt@tﬁ“ﬁ%j&%h‘i’fﬁ@ al ternative

spli Cﬂ ol Bgé&?gt%{%te@&% %el‘f %(I? z ex erﬁgntgrt%'% 't}?eaﬁﬁg of a cell is made

exons I n se enes ns occurs I n one
amdhgbadized ad inveos Ryl uhder sulthéis h&hﬂdliﬁtl@lrte)ndltlolmrtbe level of

separ ated genes th t contain t plicated exons but
ngraizAt e 1edhe s ewewreéleﬂq&e@otommgn ghepyopardgyiargene will

%ﬁ&ﬁ $he {/alfﬂ%@tu?m% deft %f S A SR 1EAN £X @8 Raining the exon transcribed from

tern licate exons in separate genes,
thit gehe Emrm:srrﬂpteo mhdn ﬂétectelvity lgtehesly e ghovitlsaiiseraphara] cONA

di ff h I Lt i f b
SHRAGHSS 5 DB PR e AL G e o e
drta9PottedjoRiRBt o 48 @)@&1 &@ﬂge‘%@ (éjﬁsﬁéﬂﬁﬁw o?@ﬁéblﬁédllyVUﬁdm@ﬂle product
apparent to one of inthe art that any of the

Cprpm;blcmféh@genewmewn@ahatb%n@drmmé@d Oh istreEoxethduring RNA

f il
s%i{f%glg éllép'% 001%[1 E\;\%ﬁ fhg | ng ar r a gngl%%ﬁtt}u%ws@é/n% s}@nglﬁ“ aﬁlxd H%xon ofa

£kt Esrviiak t}(érbneédeﬁhﬁRHApd)@Sésslﬂg thier exoh liepreoale will have a relatively
pl urali t‘)é of genes can be acconplished. It

seng siganle nkherslabyeatipdpncs of id}ffqrﬁg mRNAg ﬁgﬁdug?leLrom the same gene by
qqfer‘rfal%(/g géllo%cé)g %&C&%%egqg tﬁ%: §1%neg%tr9§§ﬁi pgt%m %Ifogﬁhg R¥hole set of

turacies in pr For~ exanpl e,
gxons monigred foraite genear ray set conprising a smal | set of

probes fo h exo be used t et er m

el o GETRRE e P R BOT, T SRR JO P g conditons are
15Dk ifkd 1S BRYildify SRIK tHeQRRroaf¥dy A5ihaY tRb- c@[drf]}))/otﬁ&ﬂ In the case of
conprising larger sets of probes for the exons that

d&me ropoises eneedl! samplhisgxpesed te @dmra@da@@ﬁhﬁmeéll sample of the same

tgggefslrr{gt gfpcotgﬁkg Q(tfls ng ngﬁ%scgaon path Ial 2 %JL? q}?ées (?néscté 1,is ?xposed toa

FthNy pRfLbADY ANY ageBeIScel B e sadiefti sy oMbt @fp@bai tSQliEemeway
are al so enconpassed. Preferably, the nmicroarra

penturbasionn Faae PO drriied Biamieach of Theetw{qelléypesafeo@iéfgﬁenflzs?abeled
(% & Swﬁ)r{ C Y0P ng)r s(c))?tﬁri?tn 2, esrb% cﬁs‘%ﬁgﬁlsﬁﬁi e[}‘n%% \trﬁ(Bthl?r?ent for

i on o a dr t or |
PatiplayDOA fioter edlt treafsl whitls s dagddr epose toa pa@w@ parisirbation) is

identified as a ortl t hat_] ranscri bed. b
RepBH P s StoRreut ARalR N P SN S0 derenagl fot
&r?@'eQ ded HIithediZANRR% a rﬁﬁ@ﬂﬁn@ﬁ%eﬁad%w whee tHéUcWQQ:'DNAs are

es 1 n a genone can be estimated fromthe nunber
mfxedﬁm\by@xcpmlstseue tmycroareayc telrelgtiveomgganity af sipnal fipm each cDNA set

{e%gmeg rféroere]lc R 5ité oﬁN?le array, and any relative difference in abundance of a
particular exon detected.
In the example described above, the cDNA from the drug-treated (or pathway
perturbed) cell will fluoresce green when the fluorophore is stimulated and the cDNA from
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characterized portion of the genone. Wen the genone
of the organismof interest has been sequenced, the

wmeooses276d ORFs can be determ ned and nmRNA codP@myUs2004/032006

regi ons i dent ified by analysis of the DNA sequence

For enone ,of,Sacchar o S Si a has

IR IR Bl i) SRR ARATEREL P ko BB At effect,
RPBEQHTSIBY 6 Idfrddthy, Oivlise t&ﬁﬁ@@btfb@l asnexw Bﬁ&ﬁanls&[}ﬂ@haltslpﬁ&ng ofa
99amnoaC|dreS|dueS|nIent sis of these

ORrtisula @gereinescel e eﬁneﬁ@re%@na)asws @Rﬁbc ﬂrwa&tmnehable in both cells

{

e pou e ORI et DS RE kol R Bl b cqually
gﬁmmt | Whesahiybrdieel toahe midraarfaya grertixding tied(y) 80thadspeties of RNA
GBS snas Chamgieneis Hopeat MapTophBDOIn Gelirtitahen the
5%‘13'50 O?—Sigﬁﬁedzéellzl? ﬁrgglﬁ&}vr%ﬁe%}?gﬁ%a? ecgfl'éﬁ]f‘f glengigécagé E%{) ges th the transcription
@ndef pgsirisnsqipgiona, Splaclgg of a particulatigeneabithbogsdi the eanmi expression

mamal s human r SO C | e
TRFRyS sopateddy Tiplo o AR e el BiRestsaTesieh &g binding sie
WA chBYRNtWREh the dng indiéase theCstBdlrite 3G ah RIOA adhe PAtRRESr each exon
for all known or predicted exons in the genone of an
exgeeaedrin the PROVE wikiincimgsea whereas When theglresderssases thagrevalence of
present Vi g one
an rﬁﬁv\g AD #‘%6@@5 ¥09 Q:aa{ %ﬂon%?{%re@&dqfi rtl%y ﬁﬁtﬁe\gﬁ@égh&sg t he
human Pengeef a t\tzo-w)lbf ﬂb@eﬁﬁpéeﬁl@bdh@dmﬁ hiatecwsrenheabwo define

conplenmentary to the RNA of a ¢cell. is made and
[y BFatigny WEend CXPIR§SEIs bggn @ﬁq;grélpedslg,cpgkﬂcgon With detection of mRNAs,

% %@cﬁ@ﬁd 8% CRRf bh%ﬁatlJehﬁonlﬁ)Yﬁg eltf@/ Q[ %’s%ﬁ&y‘af?{fns with a
to’the site in the’array correspon n exo
a:nmpﬂmndntw DAY A genmamay |Sciemtd 201 46%@7@; rv\drmzh ismyrparatedh by reference

0 ont.ai ning the ex ranscr.i bed :
TRGRFRHED HEAL PUPBFeso B BT A T BE SIS 3 A gnd detetion of
(Rofk. » AN dVhndhgh B asi AP BONG) 1a6EMWER R leé}ﬁlﬁr%otrébﬂol‘h% is that a direct

total cellular nMRNA I's hybridized to a mcroarra t he
santi entermally eontrallgyd cemprizsopod dhengRING erexerenpishsien nle correSpondmg

P ki arBOBT B g BT e Bt el P bt QOE mflor ditferences

tih @RFeihddedl cORditiond ﬁ@ @V@dﬂdilﬁﬂldtgcoﬂﬂﬁ‘t\loﬁﬁj wﬂ]l g affBcttshBsequent
ceII VVI|| have litt fl uor escent

€ or no Sj %nal ‘(ﬁg
inghyass) Haryendt witlde tseognizsdiatios a iPessitle & BscE LA from a single
v,
SRR BRGRR, R ARl abSyible SUREIG Mdicll & Roflin. e.0..2
dirﬁi—&éﬁﬁd oﬂ‘p'%[ﬂ@@a)ppaﬂubﬁdceﬂkarm anhmtrsate® cejé nurthermore, labeling with
al ter atlve I1C|ng|sn%HI1en de erm'nedb the_signal

JRPTEL Ff?aé%’r‘iﬁ’é%e @e%b fhg PEEsENtdRveRkighs In some embodiments
fﬂ;lé m&g ofnoat 1Ldes gﬁﬁQo drn 00745 e SHRRELIRN 01018 I8 f18e@Tor labeling.

fromtwd different conditions are
tﬁuuh |lahehegl pcmltsnenwntamdowglybndegngﬂf thirdistingmshablydgbeled cDNA
usi ng..a t col or rot In the case..o0 u . .
e S PTRET rRO 2B Bt weBupE ARl apgging the expression
eRINST, nfFAVA nsaeqll® RfivédBomanre iiRawoSaiplese X308 fdt £ be used

t he drug In the case of pathway responses one cell is
dreJude dut are got limited to, fluorescein and its derivatives, rhodamine and its derivatives,

texas red, 5 carboxy-fluorescein (“FMA”), 2 ,7 -dimethoxy-4 ,5 -dichloro-6-carboxy-
fluorescein (“JOE”), N,N,N’ N’-tetramethyl-6-carboxy-rhodamine (“TAMRA”), 6 carboxy-
X-rhodamine (“ROX”), HEX, TET, IRD40, and IRD41, cyamine dyes, including but are
not limited to Cy3, Cy3.5 and Cy5; BODIPY dyes including but are not limited to
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pat hway perturbation and another cell of the sane type

IS not exposed to the pathway perturbation. The cDNA
walesoswexted r om each of the two cell types are PCT/US2004/032006

differently | abeled (e.qg., vvith Cy3 and Cy5) so that

: hﬁi%cisri AN | A ai p&DIPY 650/670;
EPOSERALR e 19%51'}@%}6]4@%5 o 1%&&%)Am§xﬁym8h%mé§@532 ALEXA-

using a fludresce dNTP, "and cDNA’from a
e AhdEXeiSbS, amthIcEm i%p@s el as S’thr;y fAtbresientdyassiinch will be

rho m ne- | ele n the two cDNAs are m xed
BRI c?r?g(ﬁ%W%F%array, the rel ative
5 nt e @i shihe ¥nbdlBRdls S tBETRBRtToE PNYidigdtionHathedre hi¥a i€k at a plurality
for each site on the array, and any rel ative

ofidifferenttodridizationimansethet the epelption of hibridiegHom levels fe gquilibrium
%ﬁdateh eteglg?gg ? guc%C b%ﬁgneahpso brlalgiqlo%%lsf £r? I}%ospﬁreferably

ﬁlbagafeaSa@ ﬁylgﬁcﬁmxonhmﬁbstsbaﬁuhgme eptperfrom sers ttd Mixatechfavtt is
the cDNA from 51t he untreated cell will fl uoresc

d.
raguized-fos sarpplngtas the pRUNd MO nuFlsatidRs At € HAS PFRYEOF P 5) by the labeled
10 Igdrll%\sﬂg!eOQHése&tthXt {RE miiRfe’ 1?9\&)@’ 1o RiliRRnt, RAD g&ﬁlé)@s'a?’é"at

ost-transcriptional splicing of a particular
cgmnentramoas deplehdent be atfuoty and ;abmsctanwraﬁmt tlennksffybién. Bewever, the

bTalPo man are et P Reey Bt Pad e SR SR Rrtggaptions

Reweqiab ha\beRH%\éf}Jnﬁ@Feotld/éhzﬁﬂ thY Brobed ZfforttRe §tface do not occur, or are at
mcroarray, the 'binding site(s) for that species of

lepdt\liviited. Eni examplalie A h@rr@htsrvslm@mpgbfmuclmtld@cﬁrﬁtys are used to

15 }};rlggf? {1 ggh x\mlf(w?e gfgtn %ér?cf’ dtﬁ’gTﬁﬂlc eg? fi @%lcgﬁgﬁ?’rﬁﬁ%q%%n times may be
Wﬁ&td}h@-m hamsC A pptdpRiatetiybridizafion tnn%f forDeHer Iatnlbodhaients will
splicin g{ui)artlcular ene in the cell, the exo
dspendenf rpaﬁ aérpﬁlyagclﬁ@‘pﬁ%e%w@eﬁ M Rrakesiuged, @néfnay be determined

cenc n t
4 BB SN g R oy Gt BBl BUR L ASRGuBl gyin: A
Baboriii; Mahealy 24d @i, Var 1-8aChbldeStoimgdipbedsabdrateryt Geld Spring
MRNA wi | | rease, whereas when the drug decreases

20 Hﬁr@obrI@\Y‘él éaée of an NRNA, the ratio for each exon
expr egsifd ehfbol et HBriMizhliofIRGEIS §§<ﬁffe%’ﬂ?h§"c§ﬁh&ftloﬁ times are
t wo- col or f uorescence | abeling and detection schene
measuefdi separatetyeoradiifforent,iidengiealonisxquriays i oor elaals SLb;éemeasurement at
ARERBRA b SVSHUETL kb Spbb el Ry Pyl srens
PSR EIS IPidoRAPERTIrYAL 4h @u@@tﬁﬁ&oﬂnﬁﬂto@hygh%l&xoderate salt
m croarray, Science 270:467-470, which is .incorporated

25 eppcenttaionfie s 0§ tpBMenlkt corgeptratim) anderﬁep%g@%whmhéetam all bound

t
cl@z)gghzga pgﬁ'%‘édk% gBJéllllg %glhgall E@qnﬁ% ﬁ)ﬁgclg&{lﬁi%t \';[\;1319 detectable
Rbélfarteatenidiniag d‘@’fbﬁﬂﬁﬁd pslyhhaéotaiedmlemﬂesandeampmbaafs thgn
control |l ed conmpari son of the nRNA or K exon eﬁ ress}hog
meyred by m@@sé HeiGHyts @BPRORERE &P theyparficylan dabe used. The
%E@# g%ﬂﬁlzgﬁor{@das aftflery @dﬂllﬂhé@f@)sfogﬂﬁ h 9r15‘i‘z£‘t§8’n curve. In another
nces 1 n experinental conditions
30 hymdnnicutahytmdlmmndllwetsmsé mnamredmatredftfnaﬂumwbsxaglgemtcroarray In

this embodiment, the microarray is allowed to hybridize to the sample without interruption
and the microarray is interrogated at each hybridization time in a non-invasive manner. In

still another embodiment, one can use one array, hybridize for a short time, wash and
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anal yses. However, it will be recognized that it is

al so possible to use cDNA froma single cell, and
w@eoupasaeo f or exanpl e, the absol ute anobunt of BCT/US2004/032006

particular exon in, e.g., a drug-treated or

at erturbed cell apd.an untreated cel]l. . .
rﬁeﬁsywetﬁﬁﬁy &{?%Béll‘?‘f? N DAFD A S SRRRLS: EzslPreﬂ%e fog another period
&f*tﬁ& GRSH Qﬁ@}n%s‘%&'e éghn{ e%eﬁ’ﬁﬁsxﬁ'ﬁhdizgﬂcﬁ{‘ﬁﬁ@@urv'en sone

nbodi ments of the Tnvention l east 5, 10, 20, or
100 dite&raiﬂy ait feastrtenthybhiligatordavelpet twoatifféront lll}fbbléizahgn times are
Such

BSHrHguEn Dy 5 MR b BT dPoR R e e afetfss

IByibkidizatiGi eqdilibisuriea® bl 6édddd oad hetirddOAtal Hybrid ARG M8 that is longer
the expression levels of, nRNA nol ecul es_derived from

they thet H%trpntev\ﬂ he &imgs1 seale obyress-hrtdizasion sguilibaym depengdgeinter alia, on
sgﬁlﬁ)leago‘f‘nﬂb%}tl E)%joe sgquefngy%idsﬁgyg bé d@tglqm'n&? b¥ one skllrled in the art. In

atives am ne - an rrvatives,
prefeaetd emyooﬁllmemseﬁreeﬁrst HybEWM&Aion Bvelds nﬂamdﬁMt\ﬁeenﬂ t0 10 hours,

-dlchloro 6- car boxyf| uorescei n ( "), .
Whoeeay theccoad Pyt fyion gime.s mwﬁgﬁ%ﬁf Brel & 13:2RA8,) 48 5 72 times
é‘s% he Hidt 'B%*ﬁdlka{tﬁm(tml?@x ), HEX, TET, IRD40, and

, cyam né dyes, including but are not limted to
Cy3 Cy3.5 and Cy5; BODI PY dyes including but are not

B0 P4 doPRad ARING IO B e R M RERRHAKES oy co

including but are not limted to ALEXA-488, ALEXA-532,
ALEXAn s péiBd abive/ e 591%be’aﬂ)dwlﬁle%a§ﬁﬂlar ﬁélyﬁﬁélbot% R818&1le, such as

fluorescent dyes which wll be known to those who are
mnOhespecxrﬁicalheh)dnrtdlzeB ncmeg tmtho divennosi lsca‘ conipdementary

bri di [ dat
PR oA 558 8 RS Mol et exon
I%f%'xbhhblénwﬁfm Ryhhinting Al Bdt JIf P¥Hes afeo B wbdd F tHédetlon of an
be determned. In such enbodi nents, hybridi zation

¢xeuethe prabss pormallyrcomariap nycleasids sequeneds gigaier thay 49 bases in length,
é\jﬂé}?%\ﬁeﬁ)}a%eg% 1%&? sEB19& nd%rg]pgc?rf ?Illge t%&gﬂlﬁ%&?&%ﬁ e%n, the probes

'S requi redror sanp
Ny comptisedarldotide sequ&ﬂi‘nﬁs pf 460 dasepr Thepjobly cdrhalso comprise

| abel ed polynucleot| ? sQ that %he m xture is close
JeguUEGEs PIBRIPTREHA falufﬂng ony-eTht lepgie 8hexons cyhrange from less

1&@1??@ HEaE (PR R thadb by lﬁﬁ@ﬂyg?i ﬁﬁ‘@ Gfhdnd f18be fehgﬂi longer than an exon

usi on. However, lzation times a
iptebenseld] i 1s1brefetabémwgmehathe lexcvreanulebIvetltndjmheng:onstitutively

actions betwe e eled nucleotlde and .
S Pt et B o SRt £ SR meRy 4p e gontinuous
TR frh%rﬁbﬁt&ﬂat cGRtai X Rt Rt eddh. mimﬁﬂ)tvﬁcdm&d'r@élél hybridization
pol ynuclT eotide arrays are used to probe a conple

| e
fifingencie awpng ﬂ@gmbﬂsexﬁ apokgmprofibing paas, It wihbe anderstood that each

&%5? S R RN T

Jﬂmﬂaﬁ&@doeﬁtm@ase@&im@ular pol ynucl eoti de sequences
probes used, and na*_be det er mi ned by thgse
s k| | | Bee PrAbeSfan£PmPpSER! AeorgDNAsaWB“rl% Ke &t é‘FrW%B@S and analogues)

ngfégp d@%@h %%&%ﬁ?@ or La rI{a%trlgral 5{%%}53‘ sg%foﬁlge 'In one

embodiment, the probes of the microarray are complementary RNA or RNA mimics. DNA
mimics are polymers composed of subunits capable of specific, Watson-Crick-like
hybridization with DNA, or of specific hybridization with RNA. The nucleic acids can be
modified at the base moiety, at the sugar moiety, or at the phosphate backbone. Exemplary
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each such nmeasurenent, at hybridization ti me when

OIS LY ELphFSRHEAE R RS BEHRY, 4y poymerase

aﬂmﬁm&tﬁm (PCIR() ramphﬁbatgim dexﬁiD@Bglh&fn& ﬁ@}htgenomlc DNA, ¢cDNA (e.g., by
concentration to 3 Msalt concentratlo%%aﬁ
ul?waé’ﬂ@o%?l9ve&r§qmceh If@% Rripegy are prsfierablychpsemrbasg nown

p I [ I

P oE Bie s ORI LELR T Bl HRRRHTY wnique fragments ez

r agmentnihat ctquxrtlslia'lm enmbrp diayxrit@d:lasﬂstdfdennrgﬂoas ideaticad seq@made with any
pr Ebe i s then neasured

FdemnLon Hﬂetrﬂ@r%arm c%?faputfram@sﬁaﬂa Wt vyt kagpm in the art are
Tlneﬁn @5 the dRel nbb?hﬁh%%tme &) ed P fidifjemdpRRlal &fpfifeation

forma hybr| i zation curve. |In another énbodi nent
h@rbp¢rd¢53 authoas Qlégoevession &.0rtdlatiomad Bioseienees). mealusmg peobe on the

e_m_croar this i nent r oar
caﬁ)a}rra\xe\agﬁloog q%:?%erein gazbgs?s oanﬁ @8 gg%,l aéldvusilﬁg%e%ween .{(? Q/nd 200 bases
| mtlefgﬂu pPCRﬁnéihkﬁHstah@wﬁn KhOWRh irthe lag, A £ dogaibedl fat example in Innis
each hybridization tine in_a non-invasive nanner.

s&iaf-) edsndPR@rP b brireainit 4 (Gride ledMettieds jSﬁl'e/l[mlqcatyons Academlc Press
hygr’ | %IIB ?getglfoon evg@,[ B%{‘R&E"acﬁp‘?% gdgﬁﬁa@gﬂﬁﬁ ddAfrolled robotic

hyyisteimdiareudefiul fmsd)lhmng el dnodifeing tniutlkeic avadsh and rreasur e
agaln et the h bridi zati.on tinme cyrve, Preferab
coAT aﬁ%a%%me T4 RS i BSEaHRE IRRolnHF Ep AR probés of the

hﬁp:%aq}a?% b @ﬁth%f@&ﬁh@f?@ﬁ&&ﬁ@leoﬁdéé 615611g99§c1@5t1d@s &8 , using N-

hybridi zation tine that is close to the tine scale
cphosgtiopbtei atiphasphoranadisé theristoins EivdetdersobntP8onNucleic Acid Res.

T ST R RO —

ediél by pidally wetvikeRa s dad 600bedes i leAgthOmofeAPIceIlE BEIR@En 20 8RY 100 bases,
and probe sequence and may be determ ned by one

sIRpstiperfenahlyt begwegnt40 and 7|Qrbeﬁ@rln denghbladiomerembodimgats, synthetic

11'3; ECOCEJ ?&S{&J v\gfué@ Bbr?g%tluﬁ\{ %LSC'S 3 ugﬁﬁ rég?g}’aﬁ(s glﬁsvﬁgﬂed]m f?losme As

ereas secont
neasligteteatucRic 4id Gnalddhes indy bd (fnsedl& bidding Slt%&“ot hyteRliAsion. An

| ong as the rst hybridization tine. 5.5.
Ffpéemfa %ﬂﬁeﬁseu d@@@)@z@m@% dé,pycdeic aﬁé&ee ¢-§eEgholm eral.,
W%bﬁatufr@.?(w’S@th@B RAG U. §l#a?ernt ﬁ%g ?%‘?9@“ de nol ecul e,

such’as an exon, specifically according to
t he i Nmetttmativé smhoctlmnpﬂsetlhe hqu;zapm)mnas{zeotﬂnajmobes) are made from

S Preferably one robes are sel ected.
ROPOHEA O phaeed Bb Her DA A ot XS SEaFTe - o inserts
nueﬂ@ﬁbmq&\rgﬁp@besalami GeRBmits 29 2foorzobﬁe detection of

an exon, the probes nornally conprise nucl eotide

sequences greater than 40 bases in | ength.

Al t er nat§. 142l ATIARCHING NU¢d K€t ACIDSEHD AR S QL IdbBERFACE

to be used for an exon, the probes nornmally conprise

nucl edtrefbemsé gulgnacesmmk pAébes Qabbs égposilétEorPd SUppsriGaiform the array.

al so conpri se
Alternatively, polynucleotide probes can be synthesized directly on the support to form the
array. The probes are attached to a solid support or surface, which may be made, e.g., from
glass, plastic (e.g., polypropylene, nylon), polyacrylamide, nitrocellulose, gel, or other

porous or nonporous material.
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sequences conplenmentary to full |ength exons. The
| engt hs of exons can range fromless than 50 bases to

woroos/osdtem 200 bases. Therefore, when a probe Pengsivo4/032006

| onger than an exon is to be used, it is preferable to

augnenf t exon, s C h adj acen constltut

oo cehPislgreeBean fu etk i aBCRaRBls 58 tessdh bt Bt on
COAR IpRABRNhPIs ed Pibk il Gerke@dlly tglyusmﬁnm ,ioogmenhcd bag: 467 470. This
contalns the target exon. This will allow conparabl

yeshodiis 2apacinilysise fuh s ipespasing rucrop@aysra lsBN A f Segralsex B’ﬁRISI et al,
Po8k! A% éé%e%?és 1k 25’/"'4166 s%%}o%” &l Sféb%dc;%)'z‘&}:e 29}’% 63598; and

sequence ma seq uenc
Bittlehd el wgﬂﬂer&ewdmwd Sait Ui&Ac@h’pﬂseﬂemaaﬁy toits

t ar get geecg)g g?eeerggfmgfgpg ggén%cﬁgg lgll?fg %Jgg{gé% by maf;mg high-density
%‘i};rﬁéi%gﬁgé r?{so T‘@c}ﬁﬁ’tﬁmés Qte l&fow@%ﬂg@&ﬁ&ngfarrw'bn%ﬂﬁg thousands of

i'nan organi sms geno I'n one enbodi nent pr ob@s
ofhgbhmclmtmiueoemmpulymantaryctordgﬁec:bwgaﬁ}ceRNAdcﬁnelél\lwcamm o a surface

DNA m.m e, pol d of

g DIl s 201 WRLIeRg 17 SR FBROYG B IGd, Seience
015107‘67SmCLB¢1&1amébw ionat NemreBlofechitlogTNE 16756 B Patent Nos.
acids can be nodified at the base noi ety, at the sugar

rfed 75&’&32 815564752 HradphDlAVAD er pthekibetheds '@x&mql Sbrryhﬂfgkﬁ[gm\ deposition of
ong{tI] glci 8fagocné1gfg:ot1de§ );gla‘nf:ﬁegﬁ 2P crzllo "5 151;}%90% %Bzo%r%%gh?ﬁ&%@m.

asé ain rea
aWBEIh fhewﬁlb@@d@ire exéal) oigeR Rb&dés (@R, gﬁ@lﬂlﬁéﬂs)’soﬂ%wr@q%nce are

. RT- PCR), or cloned sequences.
asweglssléff%qhaqsﬂy oer@cﬁsl&fﬁceosa@b @ e HC%Y%\W g'@éﬁ%ﬁl&e Thf arpg produced can
%Orgéurﬁ'énf: su?&%l ﬂo%ﬁ‘mcfeoh@% g p. of unique
g., fra t

fragments’ nment's are nore than
bases (Olﬂler:maﬁ]bgyfm makacnﬁirrageqzlga,rtLyanwlmﬂg @viaskos amet Southern,

i 39@ Eﬂd&ﬂ?eﬁ gf{@gﬂxiﬁ@}’&gﬁ%ﬂe SF&rf ?rg:sé@it: gﬁtd 3 noted supra,

'y"f?éesof"ﬂntap fohexdBAb] dRBloPEEA Byl‘éhWbﬁdlgat%tméYﬁbrane (see Sambrook
anplification properties, such as Aigo version 5

(dlerl.| Dupad) Blulskls wad. eH)DWCVf;IpilSC\sﬂll lgp rgeegnized dyshene Skii!@d in the art, very

m cr.o 3?“5}{ %Mﬁf& 5 ﬂugnglngﬁ d)"%e,ae%ges 3%5 bf@%&ﬁ?}n V(g heEs Wll?gg smaller.

met hocﬁ aAhaltioMdrly frBRYRd embbiignedt, imicRata@y & tHe iehtiacare
for exanple, inl nn| s et al, eds., 1990, PCR

PRanufecsirsd bR n@anglef ainkietipsiating ey igpfr oligenusiegtide synthesis, e.¢.,
A&sﬂ% fne?}{o%ﬁ %néi %Esteinilsscg'ﬂc&e% Blgﬁthah& 1nVYn elma?lgp?l P&tent Publication

app 10 one I'n th art that contro
rN@W@&’&’B&%Uﬁutﬂfs&dﬁqﬁmﬁbeﬁdﬂ 1998t Blambaaind al., 1996, Biosensors and

anpl i fying nucle f
Blarlsciency bher Goo Slemgal gty éw?f%eazﬁ%ﬂf%%irﬁ%?ne fetic
oﬁﬁ%@{ngyvbls 2691 ﬁyglstda%shﬁ% @ﬁen%}imﬂa% New York at pages 111-123; and

p ot des ‘or ol gonucleotides, e.g., using
N 130 B ptieotiso.c6, 828, kﬂ%s;ﬂimchmddlﬁpemﬁh@m &Qpéﬁlwcmouéhpmbes in such

et.al, 1986, c Acid Res. [4:5399-54

Gpicipinayo g prlgioe B Sl e DT i SR e0n AR Wik hetirilly depositing

SigdNeaeRuddRide )bﬂée@ﬁ’{h midaeirvsien” apsh Quﬁ‘a&&éndldﬂn solvent such as

| ength, nore typically between 20 and 0 base
propylene carbonate. The microdroplets have small volumes (e. g '100 pL or less, more
preferably 50 pL or less) and are separated from each other on the microarray (e.g., by
hydrophobic domains) to form circular surface tension wells that define the locations of the
array elements (e.g., the different probes). Polynucleotide probes are normally attached to

the surface covalently at the 3 end of the polynucleotide. Alternatively, polynucleotide
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nost preferably between 40 and 70 bases in length. In
sone enbodi nents, synthetic nucleic acids include
\Nmmmsmamaral bases, such as, but by no neans |P@i/Uszio4/032006
i nosi ne. As noted above, nucleic acid analogues
Ik

ER’Y’“’? ' tREaB b D Bl f GBIkl Lt s FAESuh? Boty lgasige (see for
ev(m:ril:de Blamihdrd, SQ% ileSgntheticgoH viredys v Genel&%gni‘d@hug 0, Setlow,
§§5§ 566- 568; g{ US. Patent No. 5,539,083). In

t IEHH’FHP\?SSSeWBW qrk At Rages Abl-AgPk i di zati on sites
(i.e., the probes) are made from plasm d or phage
cl ones of genes, cDNAs (e.g., expressed sequence
tags), or inserts therefrom (Nguyen et al., 1995,
Genoni . 7 . , El C ACI DS
TO TEE%&%M%@P{’@MT @gﬁmk'll}&) pr obes
can be deposited qn a support to formthe array.
Alter %ﬁFVK&WUC%@PWJEWé@P ibg én:ﬂy%ggety the meghods and compositions of the

%gﬁtgﬁﬁgaﬁge ﬂNfAe&Bie\é% gs%cg%g,sﬁéﬁ IB? élto nﬁéﬁng H [nr@e& tgcg lﬂr?egsgééa RNA

es are attac
(whiR WA) nayedulrsnnlmtspmal BNA drRNm)gﬂlcﬂ&auespb&Nm rﬁol(:eulgs (i.e., RNA

| d [ 1 ul
BB RGBT B SEh e
PerRber Tﬁgeﬂﬁ)‘l}t}fﬁeleﬁ)ﬁﬁesa&lh@l? Hia? glsB"b% aRMIGL &l 6y t"EE nflfhddR afld

surface I's printing l'ass plates, as is

erarpasitions ogténex%slentynmntlso h@ﬁlaieebuwrf; thggﬁl,tGCSOIIEﬁAenolecules such as
8 7. T od,is,es al |

%rngglér |B£A %Ocl:erc ong ’r ;ﬁ\ig SHOIeHGA: %‘Eﬂé , ﬁkgcpugfn%l ,

&Q@ﬁuclbmdegeEWslrsg&td4 457- 460; Shal on etal, 1996,
Genone Res. 5:639-645; and Schena et al, 1995, Proc.

Nat | . [heciaeget pelynualeogidas caycherfomrany soged. Fox exampledthe target

}E(Iflgx;l_ﬁz gﬁgfz I poﬁy l@?@%l%c&ggs gr rﬁ)éisehé 501&) }élorl'r%ules Quch as

gemowic Hroextiagethnd ﬁmfam@g@lasoswaedlfrn@ atnhﬁgaﬁmd SorCKNA molecules,
I' tid | tary to, defjned seguences,
3 gon 9 clg 5 qsoﬁggg:ﬁ g)rr]%aql%lg@gls%l%léematwelqy? the polynucleotlde

C S, O
FOR s I LLAERAE e SO i e

e_qzymlatlcailg 98 yivisiax irr EII‘PBL picb @b nbNggmoledule s, 26 polynﬁcleﬁadeanblecules

2 2; d.5,51Q, 270 th
SYaPicoie POPCRABNA Bt S aRisir2 By Frouror i fleq The sample
&f thigenpttyaRldotass daﬁ'c@ﬂ%h@é 3 %\he@lbeulﬁi SFFPRNAORN A or copolymers of

Bi oel ectronics 77: 687 n these nethods are

PN AGand R NGo Ay ért’é@rqdcf@sb@@nglts t@@tar&elt polyptcleatisian of the invention will
f

PR P AP IGS B ReRRE Lot B RS R BFRuRPmons

sreqda.mderemd ifn cely er @l papiuyar ¢ DINYO bddenddd He@v&icﬁﬁ’orﬂ @ﬁch mRNA

exon. g nmet hods for_ ngking m ¢roarrays,

SCHYGICR ﬁegdgqy% Iy mANSE PerlimsNts; mculﬂmyhos%@phgdlmp@g wherein the

5 ot[JLgy %h&@ﬁl@ecufé?)ireadeﬁ%@ Frofﬁstﬁ&#n?llaﬂarpéélﬁclihg Itaﬁ‘get%g'n%@leotldes may

supra, any type of array, for exa
omregpamnyd|to pattigblai fiagra¢nte of aperierteanscr{rs e EoSavuhpda khe target

polynucleotides may correspond to different exons of the same gene, e.g., so that different
splice variants of that gene may be detected and/or analyzed.

In preferred embodiments, the target polynucleotides to be analyzed are prepared in
vitro from nucleic acids extracted from cells. For example, in one embodiment, RNA is

extracted from cells (e.g., total cellular RNA, poly(A)" messenger RNA, or fraction thereof)
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et al, supra) could be used. However, as will be

recogni zed by those skilled in the art, very small
wa@eooaps27e | | frequently be preferred because PCT/US2004/032006

hybri di zati on volunmes wll be smaller. In a

Fivassoonger B fortae by e PO R LdEtor piparing tota

d?fd'ﬂ(‘)l}}( g REW eﬁ@ vsfeﬂranWnQﬁ’ HeCdregd éﬂ@d@éﬂb&ﬁgérﬁrall@ é g, in Sambrook
using t met hods and systens descri bed by Blanch

dtwl.| supea.nbx dngrea bodimenit RIBAGE extractasiirow ceNypiahe 4211153@ types of

I R e

&ﬂ&rfugaﬂroﬁ)éﬂﬂ hgbligo BNAuAfitals (Chirgetedrial, BT, Besemgiry 18:5294-
Vol . 20, K. Setlow, Ed., Pl enum Pr es? New York at
wgb SInlanggQrgr emRediment, RO isfxtrgted &oopeslls geing guanidinium thiocyanate

lgl%lgﬁ&ln%eq b %ﬁi‘c&ﬂl&%r{ ngf]y F&%&%ﬁg}zgﬁ A5RBES tHeR synthesized

mcrorrays are prefe in arrays,
feorg the purifeedghRN# lssimgje,g lwyige-elTi mlrm}dodemersr rhg preferred

di vi dual . nucl eot bas crodr ets'
S BERtE JbE gt SPB RO Y pre RO B Py purificd fessenger RNA

é:)@rra@l‘eﬂ Fofn celRe AT REPRECR] SRRANRYENRABete KARNARS{ferfentary to the
O pL or Iess, nore preferably 50 pL or | ess) and are

smparﬂd‘ﬂéd The emreaemRNﬁh@re anplifred usingraoproeesy i whigh doplyled-stranded

SRRSO Rt SR 57 e

prém@ter it E‘ﬂlré’dtfofn%ﬁzfﬂle Bf @eREhg tricyiptied 60dntidenpy RNBS Anti-sense
are nornally attached to the surface coval ently

BNAs@r sRNpsarp ey traescaibed fem the sesond sirand of the aduble-sanded cDNAs
IPS? \%&{huﬁ#l?. yédl?rﬁefggeoégg ? ?ﬁt ﬂtl\tl C?%g %@6 t?ﬁ 6S7§5f §%35 522 and

e po ynuc ‘eot’i'de (seé”’
6 032,2XAREd dso,BN. Snléd’latt(No 5298,002 ran8ylh S hRrolv isidRAAP Aemtadysplication

ol Sk A 1L St 3, . Bl S B o
B g’ré%%@?ﬁ@%k%&@ﬁ%@§ aﬁé%geﬁ 999/ é(rrr'dﬁcllcﬁﬁ’gnhﬁr%% (tLh@tProvmonal

can yzed by thé net hods and conpositions of
Patmﬁnﬁtppdmatlmr:fsdndéNRl\BO/?riﬂ ety fidsl uovensher BBt 2090, beoZman etal)

%ﬁ@g{{%g}l Eﬁﬂ* %&ﬁm%aass’ﬁgpo ec{}er A coﬁrﬁnﬁﬂkl@%ﬂrg&e@? glgne Ee uSé:d Preferably,
Bblesr B8 REMHuBRoRARRRE SHbr afn@mr Glabientel %@lﬁnﬁ@lebﬂit&l ma¥e€ules which are
e

transcribed in vivo) and fragnents thereof. Target
rsptepeniativeatfithieeriginglatecleinjacid pepulpsionwithexsl. by t he

met ho nd f [ o

oL o8 B0 SATBRALHITS, bl BREPR b SN Biposons o e
eaainGrOpferable defeeablydabdted t o2 euiraple, EDNAfoan pedatieted directly,

t hereof i ncl udi ol i gonucl eoti des, ESTs, STSs
The WiRMyeleotidt Wf&aSe@tm@é%ct ¥ehe B MREMEANFCh} hbgled gpNA strand

ﬁ%{?%{r?rgﬁrsttsﬂgna X PRIprRL. yﬂﬁ%gf?\'ée'é@ %h{@érﬁ)@él Lt?a?rdgﬁXDm can be

occurring nucl el c acl ecul es suc
gansoribal iato mNAagéﬂahﬂed DNA nol ecul es isolated from an

S01 AP BT brha AT EA T 54 HEPRATH RNy, & Ho etboraton of
RUId0MHE hBAbEIOther labels suitable for use in the present invention include, but are
not limited to, biotin, imminobiotin, antigens, cofactors, dinitrophenol, lipoic acid, olefinic
compounds, detectable polypeptides, electron rich molecules, enzymes capable of
generating a detectable signal by action upon a substrate, and radioactive isotopes.
Preferred radioactive isotopes include 32P, 33 S, *c, 5N and '?’I. Fluorescent molecules

suitable for the present invention include, but are not limited to, fluorescein and its
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nol ecul es may be synt hesized, including, e.g., nucleic
aci d nol ecul es synt hesi zed enzymatically in vivo or in
woRaoso42760ich as cDNA nol ecul es, or pol ynucl eot PCEUS2004/032006
nol ecul es synt hesi zed by PCR, RNA nol ecul es
ntheS| e n,vitro transcription, .etc.. The s »
o O R AR 55 0r el B e i § SarbOsy fuoresedii (EMA”), 2.7 -
dﬂ%%&d# 85 5 QfiicRlfo-6 R Oox PIIERRELIY FHOE 9 IN RN Rt fi¥Aethyl-6-

I'n preferred embodi nents, the target polynucleotldes
afboxpehodansne [‘TAMRA™), &owlecgvo)ﬁdho@npaﬁ:( &QJXa)s HEhdET, IRD4O0,

FraEBAREEUL Bl AG0SILRASE LRLEIEUS: P ind RiBREHEH Ruce:
@%&@@y §A€188ing wn‘eseﬂmfté@m CyB; @yﬂﬂ%dstem eBl@asI)Y dyes including

However, in particularly t

i pedimied © }W’\QilpeY'rﬂt HQQJBYyF%cBQQJP‘ééF M8t B@JRIBX ¢304650, and
ﬁ@pw%ls J69b? QP&‘K‘E‘E’)@A@d & S gh{g-%uﬁ ﬂsﬁﬁhlt dto ALEXA-488, ALEXA-

ynucleot 1 des nay cor eépon o part icut ragment
528f2 ALgae 546, EmISIEXAEﬁGS hial ABEXipb4; asheelt asrcghd:r fluorescent dyes which

p,Iy ucleotldes d to_di fferent exons .
¥ eoee iy e St ¢ B ep e lpdes suitable
0f ¢ Zﬁéseﬂﬁﬂe rﬂﬁﬁﬁ nk?cqu&tei)ﬁlcefr@ ﬁoﬁﬁgft&f toafé?{llﬁ(@ @dmotyhnin, Ca;lnd colloidal

pre ed e odlnents the target polynucleotides t
dvdd. aAleypaectlnrie lqss pmmﬂl dnrbogirenss fhedw\gnwlﬁl@le@bd@smay be

g4l ted f

IRRAETS eeiteallu fmpiined oS Gy B g BoSRSIETE ko eroue.
RRhXAAY 1iARS6 A ¢diENWYy melecdléaaid wilich gy £0dffinfy &dtdhe first group, can
messenger RNA is purified fromthe total extracted

tRNsed wemﬁtm@lyfc&tecpt@gar@mr@uwwl% dlngyrly ampmipgimgpl compounds
s\éfia'tableif r usg 2 n‘% 0 £ rsrl% é”]{pt 1n1aﬂ8]e %(1? arg %"FSF lrnjnp(g(ij tog %fbglﬁ%thmlnﬁRKtm

Compaindastiebld foo el d secafd grbtm mrudeulmttayqomﬁ liadited to, avidin and
interest in this invention using guanidinium

gepiB¥idithat e 1 ysis fol l owed by Csd centrifugation and

an oligo dT purification (Chirgwmn et al., 979,

Bi ochem stry 18:5294- 5299). |n anot her enbodi nent,

RNA i 554 rRYBRIDIZATRION TO MICROARRAXS ni um

t hi ocyanate lysis followed by purification on RNeasy

col Um&l§d<€sQ15@:E ra, Hﬁ@le&fﬂ&fﬁ lh}Ebri“thﬂoﬁ yid vash eaditfoneare chosen so
the purified nmRNA using ., oligo-dT or random

DAl the pelynneleqsidemehlp e stbe andHsFCY thheveaigibfrelerred to herein as the

AGSHTHL Rl 82 P2 R PIERA b SRS bt o

@bﬂi‘lﬂemaltﬁi@fpdmeﬁlcheﬁée sequéliés ohihp heag prefesabtyototaspecific array site,
source RNA. The ex ted RNAs are anplified using a

Whegeiadts QOH‘HWW"M dblos#fdnded cDNAs are
Sy nt hﬁﬁ?j@&m@aﬁﬁl Hg@ol%déa IRSheDMAI siRAted tHUQR e{r@p@fbrably

NA pol yner ase onoter In a direction capable of
silbjeetﬂthtn denatansgoedngditions taofendartthe DiAs singiriAtranded; prive frseontacting

t.hen. tr ribed fromthe seco
gt P GPE TSR A iep i e VR RS probe DNA
IblcRcid heddas be e Bitised
@@%E‘%“SE@"“@‘??%"?’Z‘%’“%"?"‘152"‘8276 b al o LT o contcting

with dhettangst p@yciectide molgsyles, &2, Prigwioys BRistinyar @mers which form due

OB el £ 3,565, 1122 o Povere

Optimal hybridization condltlons will depend on the length (e.g., oligomer versus
polynucleotide greater than 200 bases) and type (e.g., RNA, or DNA) of probe and target

nucleic acids. General parameters for specific (i.e., stringent) hybridization conditions for
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prinmers (U S. Patent Nos. 5,545,522 and 6, 132, 997) or
random priners (U S. Provisional Patent Application

weoosak27bid. 60/ 253, 641, filed on Novenber 28, POD0$2004032006

Ziman et al.) that contain an RNA pol ynerase pronoter

or .conpl.ene er.eo d Pref r abl t he

Rl R A P et b SamBPSK €ha o it 67E 1y AtHork gl 1987, Current
PRAYEIIEERbIcBRaPBlR63) Efechb 'PﬁBhﬁ'ir?g 4P Mt@tsbl\éﬁceof\lew York.

t he orl%@ﬁ*‘al nucl ei c aci d popul ation of the cel

Wehegdhe g}-nn@r@maweésqmnbet adreat yisesid tyipjeal hysbrrcbzatmod sondmons are

B AR S0 U0 B L g byt
?iqglﬂrhgg?vlstxﬁ]@ncy Whihfbdﬁféﬁ tlemsgm?él?m al2og SDSP rfollowed by 10 minutes at

33 Cndbighst ﬁtjmgﬁwfwafsgtbugf@? ldXéSCapltut%ﬁ;?r’/aSBS) (Schena et al., 1996,

PN ) Yt LS RN O BTDAL Bge aoprovie

oete.gctlajebsen) HI98| HylyridizdtiowoV ek daokid /abélf’roks,@lsevb@t Science

SRRy ST RLeSh RN s anel B85 LR LEREl & press

S4:£DR@L, tAm ted to, biotin, inmnobiotin, antigens,

cof actors, di ni t rophenol , I|p0|c aci d, ol efinic

co rrpoﬂmlsuladyépmf‘tl‘mﬁl I“G’bpdizyp@pmrmlgs)ns dorase voth the scneemng and/or
e .of a det ect

OB B T PTERp RO BB Bl P i SRR St or near e

mem PRRng tah?ér@tﬁlfee&f th@fiodas e  ewitsiatsowe smdré Ffe‘f&@bl?,w@ﬂn 2 °C) in
N and 125 Fl uor escent nol ecul es suitable for the

bMa&Jéﬁ! SOrMVIESbullise (k8. 5) 1% apdiumayareqsinerasg J0percent formamide.

fluorescein and its 58derivatives, rhodam ne and its
derivatives, texas red, 5 car boxy-fl uorescein ("FMA"),
2,7 554i.57eSIGXXLDETECAION AND DAdax BONALYBI®r escei n
("JOE"), N NN,N- tetranmethyl-6- carboxy-rhodani ne

(" TAMRAVill be @E%‘z&a&m{h%‘\ﬂﬁﬁ dapiine ﬁen@xe)gz, R4 o ERNA,

| RD40, and | Fl uor escen rml ecul es that are
eumplemeriandp thBNAfarrelldnmiade anbhytiridizedde a migranirmeunder suitable

%‘dwh §/ lgsrgdllﬂtgrr b%ve Eevekot }gr)]/b&%lqah%l @%b sg‘y g’(%f’ Wa*ﬁ%’rréspondmg to

BB TRy pRGOLIRY, &Wlllﬁ@l&ﬁh@@%a@éﬁe irathd cell of mMRNA or mRNAs
BODI_PY- 650/ 670; and AL EXA dE/ i ncl udi ng but not
taniaipiag theexenisensaribgd frapEthal geng Fopgxaxins aghen detectably labeled (e.g.,

SRR oA 5, B AT n S

migoardy, thelsee bn tire arraytvormstiondingrto mbmuéfesgml(tabda@able of

fpgglﬁtpgl:fx Bllnﬁ QE%%\égchr %podlélgtg log g]q gygg g¥§é§e§|1 f that 1s not transcnbed or

@lrérﬁéwdu\fﬁbRNA @{)lh(ﬁl%@ inhetar hvadharpgi seR §gl‘izﬁ €c.g., fluorescent
ar et pol ynucl eotides may be | abel ed by specifically

), ard ag exorf ¢frasgeng f@u@l@btmmcwﬂyml&w%wpmsng fhe exon is

TR A AR ORI

Boauded feomh tHeeameend By hlltH}hzitﬁlétstmﬂQisetﬁén dderniiné 8y the signal
pol ynucl eotide. In such an enbodi nent conpounds

Hrenghiatiempcrqss gheashele setiof exejisaupniioned Gaghe gsae. are not
lim tﬁ%rgfgrre@ 'eﬁ%b&n%ﬂg, fap%e[? %Hugﬁée@, e.g., cDNAs or cRNAs, from two

different cells are hybridized to the binding sites of the microarray. In the case of drug
responses one cell sample is exposed to a drug and another cell sample of the same type is

not exposed to the drug. In the case of pathway responses one cell is exposed to a pathway
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Compounds suitable for use as a second group include,
but are not limted to, avidin and streptavidin.

Wo 205042460 HYBRI DI ZATI ON TO M CROARRAYS As descrihes004/032006

supra, nucleic acid hybridization and mash condi tions

gﬁgﬁ;?@%ﬁ@gﬁ%ﬁh@p&lf &qhep gzlr{entggé ?Sq{oé g ?o tlﬂle gthw%}/] ggrturbatlon

I nvent1 on er el n

ThacDMA plOdBNIAl(dleﬁOéd filemreattecfithe syo sﬂE@/pés araldifferbitiydlabéled so that
ze to the conpl enenta

i f yb
B@?fﬁlﬁﬁﬁ 36%1 @ré:qg%ﬂlef‘e%mmdlmﬁ@ fgriexgmplsy @?@Aafbcprp ategll greated with

T N

N atrelc RINA rfeom aaec@np rcel,aroa Bug- esqpbjseelc tsesginthesized using a

SRR ReIRRRE b, MFert e BEREINASA: P apr v brigigsetto the

Ry ivs), el leBeventacH) 0 mgr?s[lrfﬂ)‘{l’ﬁ e&PHINAs®ds determined for each site
si ngl e- st randed probe DNA (e.g., synthetic

or thgcuayxand %Urm]@ﬂ‘é@ diffsrange in spapdanse of o pamsisulde eandeserted.
priory 1(1)1 cé%ngl%tde 1b\éﬁ EIQO\Ieh e LPNIE tfroRxo hg '&“C' gea&ﬁd 605 pathway

nDIec ai rpi'ns -or

ﬁmurbeﬂ)eell ®v13 élhlbre@wmbatmhérathy fmeeiphorRds stiihlated®ind the cDNA from
br|d|z cgndltlo wi |l depend on the | ength
l@treats Tt WF%caée(goA%E@PBowh%the AR Eampihappo cffect,

Qﬁ?e?%}re@t lilﬁcﬁi?ecﬁ? h the %cnﬁ}[lo%opﬁospf E}Ps?:rlgg%éall Fll)lécmg of a

target nuclelc ac CGenera par aneter s
partieular ganeiimgeell )thdng/)b]m eakipratipn patmmjwtll lenmdfsinguishable in both cells

s P e el dr Lol and sippn TR I PPl e srgaly
Wvﬁ@hﬁ Ol hét hybiridiRd Yo ﬂ‘@lﬁi@%n&&ﬁhé Sﬂl'dﬂ‘% sHEQ) for that species of RNA
| ey-I nterscience, New York

wilk ewivrarglongths Q@&i@qi@rl%uc o&bothaﬂ@rMcrs thypquueast when the

dﬁ)ﬁgr ng %@t LAY tgt?art] Jléﬁ) P?F tglﬁtp Xﬁ%‘%ﬁ& ozrallxﬁ {elcg};\kcélag%ps% transcription
ﬁﬁﬂ&kﬂ@sﬁfraﬁ’s’éﬁp‘dldhaﬂ SpMiciiig dMmgemtsulmashe Mihé eéll, (HeXexDRlexpression
plus 0.2% SDS), followed by 10 m nutes at 25C in

PRtigRRAS TpTas %b)yranﬁsqﬁ grgnite fed fiporesgerss dopragh egompbinding site will
( d

P SR s P 950 S s oo

etsessed omhel eRNA ,wil inpreasd) wlmmnyhehﬁﬁé&drugl}decnedsez did pIBvalence of

W t cleic r obes, S Publ i shers

g5 RN e atiodSt ocbsBon RipRrsE e TOAUME PR igEerease

TechnTRUES ofAGRREIN G TloRSSencobe PheE AR de@&tlon scheme to define

Particularly preferred hybridization conditions fo

Ytagatigns hn géns expressinn h@s led described) nactqnngctromlvmh «kftecttime of mRNAs,

Pl raenf £ 1895 Rl RISMREAN, S iRonghursd by eefprence in i
éﬂtﬁetprf@xbﬁiggﬁo@s THE EdNetheSs équallD raﬂalﬂfasfe&b #¥elinghtdddiection of
in 1M 50 M MES buf fer 0. 5% sodi um

Wl&oéﬁr@évaﬁ@geszf uswgderget seevqmm, @@ cDNAg oreRNpGpgeled with two
%&Wh%oﬁﬁ&%‘iﬁﬁ%ﬁ and internally controlled comparison of the mRNA or

exon expression levels corresponding to each arrayed gene in two cell states can be made,
and variations due to minor differences in experimental conditions (e.g., hybridization
conditions) will not affect subsequent analyses. However, it will be recognized that it is
also possible to use cDNA from a single cell, and compare, for example, the absolute
amount of a particular exon in, e.g., a drug-treated or pathway-perturbed cell and an

untreated cell.
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It will be appreciated that when target sequences,
e.g., CDNA or cRNA, conplenentary to the RNA of a cell
w0 s00smeze@nd hybridi zed to a mcroarray under BCI/USID€032006
hybri di zati on conditions, the |evel of hybridization
to the site in the array corresponding to an exon of
any particular gene will reflect the prevalence in the
ceI Wheh ﬂuame\cwlyriaw@i probescra Hsrg, thedluesespence Smassianp aheach site

of 'il é'albscrlp%r{ag{e A0 be,u% :efoe? me&cgm9@cﬂﬁ?rgien?%c%é{/ia?%%i%%scopy In

ond &hBédiment, o ké}fardtRMnL asify the |aﬂprz>pdaﬂe @xeitarionlmay is agrriet lowt for
site on the array corr

pondi to an e e
cachiofdhe BB SBbCT PRI e g b Esegr Bl
smﬁﬁ&géjoq}s%B@JémElb RrdfiR4ti SR R&%%@l'eﬂ%)ls %{!’é@i fic t§ #¥0fvo fluorophores and

ranscri or I's removed duri splicing in the
emmidns ol th awe flubtopheres camioe zmagrzadi sn@m;ltgng:odﬂyu(@ﬁ:ee%l@ém etal.,

19?@ %léz(zﬁ |R€§Sq %g) g " é{i %R%l eﬁ’&?ﬂé\];/l%rdérﬂmgrlltg\ﬁ%f? ltaprﬁyéﬁe/%(e: gcanned with a

lasgre?v?&és}é@ﬁéé SShirep gnt%' CyuteT'&Snt‘i(ﬂle@tX West@éﬁmﬂaa"hﬁ&r@sfcope

rent pro uced fromthe sane gene
objttier rSsﬁquvrmai; prditetion of the tie flugwopberes ifcaghisyed w@h@ yyiirline,

iSRS PR GRS b e geRsa i o

phb@hffipl e AbesI Coisch fﬂm@esce@@ﬂﬂ%‘&r svantiRBldsyicéy aendesvaibed, e. g in

different cells are hybridized to the bin SlteS
Schérs agiaty 1996r Ggromariesn 5 603U S oA IaMA Flusipb MbeCoste el

sa Xnos.e Xt I
R By EERBrAEH, LvG Neg FRIER UGS 168, rﬁm‘?“"’“ﬁméi‘é?m"“‘“’r
mRN AR UhYRIYe leerskmns@&g@nmnbeldf sites simplteduglp. a pat hway

60perturbation not her_. c f .the
ot S arqcsrc@ﬂ@n S TR

£8641dO1n &Iibeerﬁmnﬁ@rht' the ¥pamed irBage is despeckled
1“@% eren&%ﬁ% befed so that they can be distinguished..

using mwplﬂrmdgmrﬁe g fidijaakGraphies SwipNangd themagalyeqd using an image

gré@ﬁ%{nﬁ%@?@&ﬂgt olr%ate\f%ré)ﬁeélgel}eg Stﬁtg? aver agﬁ%;bpl\é%tlon at each wavelength

at Eédl'loﬁt@ S @ﬁie@es’s@@eﬁ@é&&mmaﬂy dle&ﬁhi‘heﬂ E:Gmalo&efoﬂ‘mﬂossedalk” (or
not drug-ex 'S s nt hesi zed usi ng

owﬂmmltggdla@deld formhe R AUATR 67 boMBAEOT A1 PAICHH”
hy% ggﬁﬁ?bx{%} etge {rgnﬁtclﬁﬁt ma%l 2 ?&ﬁfo hd Qﬁls&%h 3k iié&wo fluorophores can

rom’e I's determ ned
bef @lculéd) ’Ehetr@tl@ﬁ; ihdepeadenayf tharaﬁscﬂmy expdesala)n/bvel of the cognate gene,

di fference in abundance .of, a, pa ul ar BXx det ect
but i ysaEl EoraepFCWHRSS EXPISERORIS i iqehty SrRAE RO, T %admm‘“fa“o“

9;& UORlibE 2t 66y 6@k mﬁ%m@aﬁtperturbed) cel | will

uoresce green en the fluorophore is stimulated and
t he ﬁ&&ﬁdlﬁg anthe veethotk ofehe motentisin, theirklative ahndance of e mMRNA

a result n the t r eaf, ment
argior A xR ?wﬁssﬂe Byan fHEg\rf\e@kW AT %“e%hsssé’rgfegfdgée““rbed e
th@ A RAanROS tdlfferré\ﬁsﬁ fHeRWoQ@BadceS® hRN20teSted Por bt gartuabed (i.e., the
gene 1n a cel t he exon expression patterns will be

relamldc sbmndgmesthm seme) Pouedherqis, agifferenppbetiesinihgdwo sources of
acgscfg Lﬁa %th{/ gcpf 25 Pé%?%\# Zéjg? glf?g??g‘gé)@gﬁhlﬁd%nf:%e%uce than in

thBofHeP §6uré), mbkeeushlds M perserit eﬁ(vsh nfove oftéraby s fextired 2dg.g., twice as
RNA

abundant), 3 (three times as abundant), or 5 (five times as abundant) is scored as a

perturbation. Present detection methods allow reliable detection of differences of an order

of 1.5 fold to 3-fold.
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will emt wavel engths characteristic of both
fluorophores. In contrast, when the drug-exposed cel

w0 20060€ated With a drug that, directly or indirenuk3on4/032006
changes the transcription and/or post-transcriptiona
splicing, of a particular gene_ in the cell, the exon .
expr g4 & BAVpr1asaAdyantagenus S dtternipg thearaegityde o beelptye
Jiﬁgreﬁkéjﬁ{/@ﬁﬁ&{hggs 13)9511 GAQNTA 8X@8r B &gﬂnr&g?‘ésge% Wah!mRNA in two cells
change. en the drug I ncreases the preval ence of an
ariRhltwo télblineat iThss danrbeeantedentas exted @absed by nalchlatingRia ratio of the

wi.ll. increase, whereas en the dr.u creases the

St B8 RS TuRropRAS uieEoF Alfeidfha BT aRhenaittous methods
BN BISRadadily dpperefiRANYYelJf sKifiGh @Rs®t. The use of a
two-col or fluorescence | abeling and detection schene

to define alterations in gene expression has been

3&?%%%% ERMETHODL UL PRANSORIBOGN AT R TE; &
| é&! Tby’referénce inits entirety %or al

pur poses. The schene is equally applicable to | abeling

and d‘élteet&qsaﬁpt@mab%ﬁﬁaA%?%Maﬁéree%ylgmggeﬂ%mﬁwswn

RS enpfintin i Aol ST ol IR PRkt BodIeB! espriction

mgme:m d)fdﬂnkwdmmapl@dtyt fof elbttﬁoglﬁM@icagalgms,muglx ps msﬂiodT]combxnlng
evel s corresponding t.o e arraye ne in tw ce

Al BRIkt VAR PR BAE a8 (1 fnbyiroean Paten

SHARE @ MANERY JePteURE DY NMROD &by Zaeh: b4 cil.P,Sor{tﬂetﬁods selecting restriction
hybridi zation conditions) will not affect subsequen
fargmhensewith biseseolesest tha dgfingd & NAeewshlsra ed-+Brashar e 4/s 1996, Proc.

L L I

Bagquéntiny suEficibntibasesde.g., 2085 000asg) i @h@d nwltiple cDNAs to identify

pat hway- perturbed cell and an untreated cell. 61Wen

qach 6PYb @ by yequepeing ahost e & &ir & 10 bages) thaare generated at known

SAHRE PAEAEG0 BHFREPHRNH PG, 214 Oy ALuiBsdll PIICKLBhce 270:484-
rray can be, preferably, detected by scanhing

48Mf ocal | aser m croscopy. In one enbodi nent, a

separate scan, .usjng the roprigte excitation line, . .

o e mr gl s cha srt A RrrrepcELe st bageription-

PO BERS Enael deactor WPCR?".”R?PQ’G{% ad febdHiqal foPWRNA detection and

si ul t aneous specinen illum nation at wavel engt hs _
gpetiatioe. RF-RER it seositive onaoighde esablnqhastiasion of gNA tram a single cell.

e SRanslt ERIRN T RaGa0 BnTIRREE B e Tadesse s

@, 2003,1a6] GERe dielBiics 26D, I89-FY6; MK fHidhdeShimiZuN2@03, J. Biotech.
| aser fluorescence scanner with a conputer controlled

%-prl8%.age and a nicroscope objective. Sequentia
excitation of the two fluorophores is achieved with a
multi-line, mxed gas |aser, and the emtted light is
split by wavel ength and detected with two

D annpguASUREMERT Qe ikl REFECTS Gr diEmIosagicaL
1996, SEAdEe Res. (5:639-645. Alternatively, the

fiber-optic bundl e described by Ferguson et ah, 1996,
Nat ur ln \Briotieehboditen6 &1 {Heqgdsenmayeswnusspdcts of theriielogical state other

than the transcriptional state, such as the translational state, the activity state, or mixed

aspects can be measured. Thus, in such embodiments, cellular constituent abundance data

can include translational state measurements or even protein expression measurements.
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MRNA abundance | evels at a | arge nunber of sites
si mul taneously. Signals are recorded and, in a

w@e@ses7ed enbodi ment, anal yzed by conputer, erPQI/IS2004/032006

using a 12 bit analog to digital board. In one

enbodi nent, the scanned i mage i s despeckl ed. using a . .
Betpniot asnsets gf His p@logical siate a@&r %alag‘rﬁ transagiptiogs! %@%ﬂ are described in
iheq ARl yzed using an image gridding program that

Creates a spreadsheet of the average hybridization at

each wavel ength at each site. If necessary, an

Cor “over | agp BIMCASRENITON L STATIF Bre RRURENMENTS, o
can be nade. For any particular hybridization site on

the t S&EmBht Ethé¥ansthtibAdl stutfant BEpe@fBasd Astofding Reseveral
two fluorophores can be calculated. The ratio is

mretteden Bengxaoipld, mdokhgpobue enaniioriag of protdie(es., B “prageome,”) can be

cognat e gene, but is useful .for.genes whose expressi on,.

FaTigd gH B CaBsEYG e nIEREa i i P ding NS ot mmSbllized,

?%&aﬂ?'rﬁéﬂo@mnag Ent@itMied sp&vifi¢ & Sldrativiest proRGCepedich @ndoded by the
he net hod of the invention, the relative abundance of

aell gexomenrRagfsrablin astibndias,ape resesy forrp suhstantigh fiagtignypf the encoded
cell.s ar ' ' 1k ' .

S P R 5, SRR e . o
fashaidhg Monadomkd ngisodissrabedell knewn (debge. g eHatlowand Lane, 1988,

abundance |s the same). sed rei a difference .
Hetiordies: vieaboigogolred: @?ld%mn%?feaalfor?@s@tfoah%% ts 1gorporated in
28 th%reBtﬁ@} all ?%&Pﬁegﬁgttﬁhdn% eboiMhéht ARLLAHal AMHiHBARS are raised against

sour ce an er source), nore usually 50 '
peithetitt pepade fragmoems désiged thygsead dnagenomicdeq@er(ce ofjthe aelli Péith such an

as.abundant), 3 (three tines a bundant or, 5 .(five .
By RO el e eI i Rt bintifig s assayed
Ryiglscgggysqtggﬁﬁqﬁ% apethods allow reliable detection of
differéences of an order of 1.5 fold to 3-fold. 62|t

i's, héviswetivelyl protempcantbagenauaied by thee-dimgnsionehgel electrophoresis
gﬁgw \gfﬂgiﬁlg%rbsg%r{a? gateie\é?ro&cyrg St We?l-l'(r{bnxﬁﬁiﬁr{ﬁ%% g\gd {ygfcally

exon exp essed’in an

Gloles do-¢1B8ctiivBocusing aldngadfirstidimensiamfdiewed by iSEIS-BAGE

as noted above, by calpulatin% the ratio of the

elecuephaneshy alprpa s¢nd AiRANsIoRoPES el ddames /@ + 1 B el al

I [ r I - t ik | [

RN By DGR PERT NIRRT PN Rt
METHOBS Pede. NMRANGCR Bl TNAID3 STATH 4VEARIGREMENT alhE96, Yeast 12:1519-

a6 A gie | D SRt G e MR e PP e can be
?ﬁé’l?ﬁ@& b}sr\{ﬁltfbrbﬁsct_@ﬂﬁgﬁig%ﬁﬁclﬁﬂ&? WeRs BRRtrdmelric t8&iniduet, WBstern

ragnent’'s of limted conplexity for el ectrophoretic )
bhatiys arg] ingoetobles analy $is dsing polytlenalgind sudsioglonakantibedipsand internal

en di gestion with phasin riners {see . : .

KB BE e B S0 gty
RifbstatiRpia@iondIfhll B proRikigedwel aaddrigvengsiykioigicahconditions,
including in cells (e.g., in yeast) exposed to a drug, or in cells modified by, e.g., deletion or

over-expression of a specific gene.
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fragments with sites closest to a defined nRNA end
(see, e.g., Prashar et al, 1996, Proc. Natl. Acad.

WE2005/048360 93: 659-663). Ot her met hods stati sti ced1/¥S$2004/032006

sanpl e cDNA pool s, such as by sequencing sufficient
bases (e.g., 20-50 bases) in each of nultiple cDNAs to

i dent i f §.62a OTHERAYBES OF €EJJAARGCONSEITIUAGNT ABYNDANCE
9-10 bases) that are geMEASEREVIENIESWN positions
relative to a defined nRNA end (see, e.g., Velculescu,

1995, TheGh&R6& 1R th¥éntichCale appmabl'é hQBHEED Rldr eBtinshathat can be
of a cell can al so be neasured ‘é reverse
a

mmatmd i Frieaappleywhera setivities of nrefginsicam be map@é, embodiments of this

1nvent ca u& &%@Qﬁ%@méﬁé ew&%&%ﬁg be 6ﬁgrfgrmed by any

iﬁﬂﬁtdnlat, ibtdchémmﬁl Bf\lﬁh}fsl(mmnaarﬁal apptopriatel tb thef‘;mtluﬂmfactivity being
exa Pfaffl and. Hagel 001 Bi ot echnol o .
qhatac n@r@edzs Whorethoetiviy d @ egnlcal ppormion b ggllular protein

c?ﬁ %%%ﬁ%gtﬁ@ %vlthﬂhe Z%gréay gtg)s%r% I\/%A’gﬁg El&%@ogyg_%@oﬁﬂ atictBSasured.

wsaﬁﬁsam@m@omm@@c@emn STmTEineriosn s ofigs exandel assepiation of an

of. t e i nventi on e bio i cal
SsbF R PPl AR PO ZAPRSE T 5 B 8l o secondar
ddASeJub RS b tHeRA ciatibal fich b1 8maGith ¥f RNA ahlscriBéd, ¥hX 86l measured.
aspects can be neasured. Thus, in such embodi ments,

/?S’éDJ whese onlyresfunetinnal acsitvity dsslnoavr farexamale; acineg cycle control,
ee)E E%lgli}:telognﬁe Rt Rl RRR %g%gcptﬁ?\%v ?Y(SSWR b M?w sutrehd the changes

msasuremsnts aspec

iBippdtei e alities fire thé Feporish ﬂatatalnelyfzécﬂlbbsmblfmegmng Imeslt(ﬂlts ef this
are described in this section. 5.6.1 TRANSLATI ONAL
ISTPNVEASUREMVENTS Measur enment of the transl ati onal

st at Qn%gﬂzletéﬁﬂ\%gfr{ngﬁmhﬁg&%rg LiA@ntiln, %@ b A orSBB ?q'ﬁeasurements

For exanple e geno moni t or I ng o protein

drbderiyddian cellulyr ;ﬂmnotppic_ctarhm(mds 00he bycheelistar plembtygicatechnique
i Creﬁﬁ{egggadfogﬁﬁmglfugrvg%:acdl gi :Ilta)ﬁgef gr%ﬁ@c{iin%gb i9g-§vell microtiter plates,
1§R2@rﬁbﬁ bdchtviel Bedatdifisfitd dwh @diqid Hedlistns ReloeRlc€NERdRshi chemistry
the cell genome. Preferably, antibodies are present

ifs designeslutb $esaaparicukar platniotpe o Cetlhomribe geganismoatdnigesst e plpetted

oGRS pbPREC TR B Rerp B TR b I Gl B sy
Ratidelodir@soliARLdMe Fdrmkaoyrdnggfurple clor. klaﬁdaﬂ\phalmiylbﬁlamlts ina
1988, Anti bodies: A Laboratoré Manual , Col d. Spring

ghtersiolorndg opdpruneap thet thesce|lnden bbafvsttb%lsneﬁlﬁ%@enotype Color
%&I & b %co?z!lqlg ag%rftgﬁ)ﬁfg‘ekera i ggga&%%g.l ﬁﬁf%%one incubation, more
ona ies are rai sed agai nst synt
nhemBJOOe phémgypesican betkbgde Sed)dseckaoiplg Boolmer es@lqREAt.eGenome
of the cell. Wth such an anti body array, proteins
Ressaichid: Ri20are contacted to the array and their

bi ndi pgoh @SRAYREts of the present invention, cellular constituent measurements
are derived from cellular phenotypic techniques. One such cellular phenotypic technique
uses cell respiration as a universal reporter. In one embodiment, 96-well microtiter plates,
in which each well contains its own unique chemistry is provided. Each unique chemistry is
designed to test a particular phenotype. Cells from biological specimens of interest are
pipetted into each well. If the cells exhibit the appropriate phenotype, they will respire and
actively reduce a tetrazolium dye, forming a strong purple color. A weak phenotype results

in a lighter color. No color means that the cells don’t have the specific phenotype. Color
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with assays known in the art. Alternatively, proteins
can be separated by two-dinensional gel

webkmshsxophor esi s systens. Two-di nensi onal gel PCT/US2004/032006
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el ectrophoresis is mell-knomn inthe art and typically

vol ves i.,s0- el ocu3|n alon fir t di nens
B as ey Tetaedal s sTienas SRl s Reehisin, Dy B @R ictBation, more
dhaE58D@PhenoBfpes Sardbe tei‘ﬂ@dTEgeeefor%kam ﬁgﬁoc}ﬁ% et al., 2001, Genome
Electrop oresis of Proteins: A Practical Approach I'RL

ARassarch NbwW2¢61X; Shevchenko et al, 1996, Proc. Natl.
égggt I%%%Tg %élb% g%%'l?'so fjtﬁ'e %r’eser? 85}88&%16 tl?e ceﬂblar cg‘l%?g.lents that are

Yand

aﬂ&sﬁ@ﬁawetaﬁ'ﬂﬁes’ elsfetabblivgs Blchelt ) nphsy Iﬁg ﬂlﬁﬂ&daal’anhﬁo acids, metals,
ana zed by nunerous technlques I ncl udi ng

S .
%mﬁsf sugat Rhasphajereand cerepley ﬁarBPf&tdf?tﬁ%g ek metabolites can be

aﬂ%gé@%gi oL %}ﬁé}x Isdr%t%heer\ag g—gﬁlg hev e % m@ﬁ'ﬂngH% BP@lysis mass
mpeﬁﬂ}rmwémrmg)gzmna{g idath €$mlysm: ijmhenﬂva @uzde Marcel Dekker,

ﬁﬁ g%:r]lg l%glgla g%f‘lqg &@}}28 Z’EJ/St ar] regtgt?%gtrrly 8 Recent ancF Fossil
COPRL ek RIS Elsbﬂ@% WhAsdhif), Q‘@uﬂle? tfa%sﬁrm ihflar¥@ 8dcirometry (Griffiths and
exposed to a drug, or incells nodified b

diz| Hasethnl 386, E@ﬂmerémj@s'swdmr@fi specgpeelyi to éMégy, New York; Helm ef
645. ER TYPE TI.T
VEALTRENERAS MISOTRL, R oo NATnant oy 5591, MRS T35

aalnh#akd @l { ©9aNk: aRlderd REASPRS for Rap Rt michéBiologitabnalysis, 43-96,
noni t ored. For exa@bm where activities of proteins
(&

Melstie WbhidhoCHE, FeMNew Hork). R ananspesirquasirye 8as ¢jyematography-

SHR SRRy e AR By v 17-111.

F?@ﬂ&r}aﬂﬁtﬂmélbﬂisvﬁ (CB)YM®E hﬂ@mrexsufedrqmmmnm;ogtmhyg mass
characteri zed. ret ctiyity |nvo
t%psﬁgqss9%&HP&rC/M§3eaSc‘é? &) %F*HP@PWg Eaphy BeCls %E‘WHG%EIY and

g ¢ Redpal é!é&llosﬁﬂdg%arsﬂ&@&)me@ﬁg §&& héth8dOfan be combined with

ormat i on neas Where the activity involves
aswhslmdu chempmetri¢l ihétheds thatumakesyse bﬁart@mhpwal networks and genetic
associ at.i on of an Ctvtgt q %tgn%gxwth
DRGRSTAPYRING R OFAET t9rISeETy Rt %aveﬁ?SOé?% prec&UBRGr y
consequences of the association, such as anmounts of
MRNA transcri bed, can be measured. Als where only a

functional acti ﬁ?yANéll&?ﬂﬁleTdMPe&EMﬁl‘éTAfﬂon cel |

cycle control, performance of the function can be
obser viachne }dmbedmenk,nbwmeﬁnds oEthsunechtiotlten bh ismgeslemﬁd by use of kits

ote activjties .f ersos dat a .anal yz
B arsTuges # it paBebe! SRURTh SREOR cOpARIBE ey, such as those
e([@%@x‘i’lbe'@ﬁﬁ%%s@én&ﬁ %b@&ees'ﬂ{étmicfbéﬁﬁ&é Sdhtaifi@ InWudk kits comprise a solid
constituent neasurenments are derived from cell ul ar

mi@n@tem acsurfach o q@e@l praprs asuleybricéded o b@urpdw@r@dmmndocatlon of the
Elgrpﬂqgsr 1o I#ﬁte {ﬁl?gye él?ﬁgégf %?c%nisggg V\chre macc%rsoéf';l%lown different sequence,
pJvﬁIa 8%ch nucleic acid being capable of hybridizing to an RNA species or to a cDNA
species derived therefrom. In a particular embodiment, the probes contained in the kits of
this invention are nucleic acids capable of hybridizing specifically to nucleic acid sequences
derived from RNA species in cells collected from an organism of interest.
In a preferred embodiment, a kit of the invention also contains one or more data

structures and/or software modules described above and in Figs. 1-3 and/or 5, encoded on
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in which each well contains its own uni que chem stry,
is provided. Each unique chem stry is designed to test

w@2@aniizenl ar phenotype. Cells fromthe organi Bom/u$2004/032006

interest are pipetted into each well. If the cells

exhi bit the appropria henot will .re
SPPYiEt {6\9@2%! B@gw& %g%’r} gcfg:fgquﬁ}oavgua/q tgrlﬁelt]}be c%?abases described
ab&5RBork dreh e GRbIrked\coMBRlterPhenot ype results in a
lighter color. No color means that the cells don't
have @henathesqireferedprahedipgat, a&ifiostheciRyeniion cengingsoftware capable of
ecaorde fren ver al
SRR e S 00 SR DTS AT b, RUEAS s,

ipstreed 115€fg lf Qhe @d@\limjc @ontBined irethe kit cﬁhhls 20Q At orfenesentially
Research 11, p. 1246. In_sone enbodi nment ﬁgof t he
pieabesto rw@ﬁwaerﬂeserérqdmbave PaeatuneihWithEig dr enent s

are d%q dvE i o@%@éhﬁﬁuﬁ%ﬁﬁ%ﬁ(@h@ rﬁe@ffdaebﬁﬂﬁssrnvmrbn will be
such ce u ar phenotypi c tecthni qué uses cel

mppqrentad oonofskilhiruthe ugragd hreriefeodedeto. belcnmprﬂlended within the

enbodi nent,  96-well mcrotiter plates, in which each
REFOMRAIRIGCILMS s own uni que chemistry is provi ded.

Each uni que chemi stry is designed to test a particular
phenotype. Cells from biol ogi cal speci mens of interest

are pipetted into eacth.REFERENCES (JdBIY exhibit the
appropri ate phenotype, they will respire and actively

r educ @lbrefetiicaz oitédimareiyare iﬁlomnpibmgeddlesetm opgefprenpd m their entirety and

coI . A weak phenot e dinga i ghter col or
1 Bhbusiasis @ WRcah eVBlasaT dhoh g wﬂ@caélﬁaar pRigit of patent
E MR Svas %cﬁfcaﬁ? QRANRSAITRY iR@icies &) Blefc@PoRritddy REerence in its

era times each” hour. During one incubation, nore
tehtauretysfod @D ppipesest ypes can be tested. See, for exan‘pl e,

Bochn et ah,. 2 CGCenone ;Research 11

oo e Bir RPN £ BF PERIERETER GLn £ RMEL RrgBrim prdduct tha
CBlnpHbara epuldripiésths rhdthhnidheniPRasd @@ Rhfuter readable storage
nmet abolites. Metabolites include, but are not limted

tnagdivmy ﬁ@r instanis, theeomipater pEenyn erasiughsodild eqidaip the program modules

ﬁg?\gﬁ gyt S1 al‘?&}gr agﬁ(se%@lyﬂ%?%%(@tlﬁ%%ﬁssg %H(% 3 These program

esS can e neasur e
wisdubes@ah be kv ons CDGROB, mtebscticidibk atoragy Ipodycyust Sr m@ssther computer

spectronetry (lrwin, 1982, Ang|ytical sn
@qﬁg]a]gni@ﬁsqr\péogggﬁndg)rawregqlct Da Lq;(%q wzﬂg\? Laﬁ in the computer program
Mgcent an éaotbear!llstflbgf%a’ele%ﬁﬂ')l‘ﬁké/ll;J §1awﬁ§ﬁlts§ﬂ€tc5rro(ﬁ'f@?$vfs¥ & transmission

Fossi i omat eri al El sevi er, Ansterdam
fodarcomputer dats Sipnad (imvhahable syfercre mméuluey al(e@mtfeﬂdeisma!marrler wave.
de Haseth, 19 Fourier transform.n
spect rofit ‘P9§%3WSW1? griat N@&P%’W"V‘f—’@ioﬁwc@{‘ bg madg gdtpout departing
*ronGﬁE‘ splm &{@Qbﬁé as il be ﬁﬁpa?&lt toNeHeER I 1&1 inkROdrt. NBE WPeRific

Naumann et al, , In: Mdern techni ques for

rearphochmnrtt& dﬂsp@b@dle@gn a@rﬁfﬁ}@d by wapobexanypde galy, angythe invention is to
Ain@ﬁe g\é#hggerrmc’s ofJ\‘E Appg p@c crlggiggﬂor?% %@1 Agﬁilﬁxg%e of equivalents

/towmmchmtmmeamﬂar,hnol ogy 18, 1157-1161,

capillary el ectrophoresis (CE)/MsS, high pressure
liquid chromat ography / mnass
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spectroscopy (HPLC/ M5), as well as liquid

chr omat ography (LC)-El ectrospray and
weapsh@7s@ndem el ect rospray nmass spectronet ri eBCT/68104/032006

nmet hods can be conmbined with established chenonetric

nmet hods that nmake use of artificial neural networks

and genetic programming in order to discrimnate

bet ween. cl osel.y. rel ated sanples. 5.7 ANALYTICKIT

L RISCEREIT ATPBRPPE one enbod) ment, i he methods of this

I nventdrdnl prdeddmgiuipt enent ed by use of kits for

devel opi ng and using biol ogical classifiers. Such kits

cont amemery: coupled josthe sentral REocesingaundte dhermeyaery storing:

subsecti ons: ' : [ '

its compy naPan; folfehihe B Miferdh 2 AR dnbriUEbhe or more
chukieitiad for bydhr detlulae domtitueatind mporaltykefaetulancatstioentefthat have

the solid. phase. Preferably, these prqbes consist .of
beraaneEREred it HSbPTERMOMP! dPTd e oY BipleriEd SPeRPRD Sam e
o@%kﬁi&sﬁﬁis?eﬁé‘é; ng capabl e of hybridizing to an RNA

pecies or to a cDNA species derived therefrom In a

parti cul afii)émdtdfionsfor carhputing ebredet ona plurnaily phmpdes, wherein said

ki.ts of this i,nvention are.nucleic agi aple of .
el ShasotTa ¥ e oS Bk reresrns® B e BBRREN G btosica
fedfird Mefe tsOBBNAMTR Ve 18§ Hidlogithllspedifleh @8d @lefeiP$i@fomputing said

organismof interest. In a preferred enbodi nent, a kit
mefleltchmprisesedeisranniag sod emdehicare using Qie rorae ghracteristics for one or

ru r ' r. sof el L hed above and

il ST € R R L TR SR ABSRURET Do adab o

medi um  aiil) @stractiods €@ sepeatih siid Astructions doruenutiag one or more
.dat abases descri bed above from a repote networked
timghibaredy, compusingsridPlyrke af RedefSatsti mont . a kit of

the | nv.en{i{/f)ﬁll {rRoRs R cégfrﬁdﬁ?craﬁn% eRaRLRI Bbd18EdHY computed in an

| oaded int'® {he nmenory of a conputer system such as
insheacoofsatkinstrudiiods fugomputmgd il lustrated in Fig. 1.

The software contained in the kit of this invention,

is essentially identical to the software descri bed

2 aPRY Borh PutE PSS WAIRTE 1, QGfhetdihh Fig. . Alternative kits for

I npl enenting the analytic methods of this invention

wi | | theompprermapdel seoresase gomaianicated bytshid instruchpgs foF e

i nt ended t h i thi i
PRy RS BRIy P GEERIRY s
cOredspbitisab @ differontiacd adsaieplatalitbyf medes.ence in their

entirety and for all purposes to the sane extent as if
each individual publication or patent or patent

a i [ (fically and individually
31ﬁg%85@@@9?%M%§“f§5@#%%§ated by reference inits
ent i fie¢ yr iore rabdel georpoare somivaiqateddyrshid insteuttioonforan

be i npl enented, as. a co t.er pr.ogr. roduct that
R R R iy Mo L U S ot S e
cGPIPHER 1o 2 RRFEBEM SR iAGEd plurality of models.

4. The computer of claim 1 wherein said instructions for receiving data comprise

instructions for receiving said data from a remote computer over a wide area network.

5. The computer of claim 4 wherein said wide area network is the Internet.
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medi um For instance, the conputer program product

coul d contain the program nodules shown in Fig. 1
w@nasos27tthe dat abase schema shown in Figs. 2 apdr/B$2004/032006
6. TNES SorPp A8 AR IRAUNES e 1238 dABstRicab 80P BoRnfaRicREM comprise
_magnetic di sk storage product, or any other conputer
inpteurdigb$ for drnsmigtingogagh saithmeadst scegee foraogmote conitersivenmwede area
N%Rg%!es in the conputer program product can al so be

I'StT i but ed el ectronically, via the Internet or

ot herwi se, by transm ssion of a conputer data signa

(i.n which the software nodul es are enbedded) on a
7.c Bhg campufenad claym i whesginrspidavide accagisiverk is he ilefgenehf

this invention can be made w thout departing fromits

spirit and scope, as wll be apparent to those skilled
8.i Thd benjaurter. of theemslpehdrfinc enbodi nent s descri bed herein

are offered by way of exanple only, and the invention, .
o 1 8 1St PreamiSR g 5O PRESLSPIIB S §9ed 5p Bt Diological
feGtufd FPrestONBy Widdel fahd %'l!u}alﬁ}%?ﬂﬁo@é‘ls QA MR Eete$ sdo?e is in a first
whi ch such clains are entitled. 671. A conputer
rapghpl vaduesganda central processing unit; a menory,
coupj, e o the central. .processing unit, th r
ot or f st BrapnmC e BB F BT pROmE i trebd aF e e
bisRigftalfthfur€ RFRIsERES bP IR MédelBhen eahadd 8¢drsidi69 st&@nd range of
each cellular constituent in a plurality of cellular
vadefist i t uents that have been neasured in a test
organi smof a species or a test biological specinen
froman organi smof said species; (ii) instructions
9.f Dhe coompuiér ofglaAmntoakdreinrsad bloprhbl feytued is auliehs:,
wherein said nodel is characterized by a nodel score
that represents the |ikelihood of a biological feature
10. " \@nlfiddr AL IOSIMSEIn A digale iDbalRgi cal speci men
and wherein said conmputing said nodel conprises
determ ning said nodel score using one or nore
characteristi.cs.fQr one or..npre cellular constituents
1 AR oy MR R i S pr AR S Tk ek Brostae
cdnB&t Esl6tcANSarlcey, oV ARATahOY, Waddér batikef, Baéthio B8nckRor rectal cancer.
conputing one or nore tinmes, thereby conputing said
plurality of nodels; and (iv) instructions for
c&ggji ' .d nodel score conputed in an
1él:'ns d%@%ﬁ%rqgglgﬁﬂﬁg f%gtions for conputing. 2. The

conpikit @turatity @if &iodelb comprssiafirvmode] chmteteripdicly sfist e®del score
are connunica%ed by said instructions for

Y.
andhses ARt mede] ¢ haraetelirret B hiseearhmedelsrcoe it in said two
or bof iof
o T O SNGS EANMLE AnRa
cadnppush saie first model score is different than an identity of a cellular constituent whose

one or more characteristics is used to compute said second model score.

13. The computer of claim 1 wherein a characteristic in said one or more characteristics for
one or more cellular constituents used to determine the model score for a model in said
plurality of models comprises an abundance of said one or more cellular constituents in
said test organism of said species or said test biological specimen from an organism of said

species.

14. The computer of claim 1 wherein the species is human.
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five or nore nodel scores are communi cated by said
i nstructions for communi cati ng and wherein each node

wGemse42760 sai d five or nore nodel scores corr eBEDUS®04/@2006

a different nodel in said plurality of nodels. 4. The
onput er rUCIIOHS or
15 T e Rl P PR 1 ol rsfimeBcar idngy or other form
oSQnthlEIAbRA o uidk,Dbl6RITBbEe, @ HiFNd, ﬁ'lul%V @ proytad, qecoﬁfr@&um an ovary, a
network. 5. The computer of claim4 wherei'n said w de
bladdas, hetomeelk or 8 reqemy nt ernet. 686. The conputer of
claim1l wherein said instructions for conmunicating
conprise instructions for transmtting each said node
IG;C'ﬁhecdmpLaerr ehiie Icwhgaeinaaidoneror mont dl@r@dt@&txﬁﬁtmpﬂises cellular
7. .The uter l.aim 6 wherejn said w de ar
C(WéPWGPtI@ %@ a‘l“ﬁfaéﬁ? Aate comprisgseeyancanstitugnt a@waqlamcqs of at least
o Rk ctehﬁlalf @(ﬁ{stlfifegé% $ATH st &Egmglfx sQH%b?(gés & sa1d test biological
speci nen I s deened have th ogi cal " featu
speeipreasieom eddbvygamlslmdéslald spetiee plurality of rmdel s when
the nodel score is in a first range of values; and the
test organismor the test biological specinmenis

1 Heeheebniiterto? chaMa Wh@eii seldafle R ndr& s RerlsBiR§ @(ﬁﬁﬁ{s%g cellular
by the nodel when the nodel score is in a second range

cqsltstlwgntwé)ynd@ce Fiksaid dafa cempuses sklilan dongliteersi abusddndes of at least
4 B EPMRehR R T a6 SR b pinoica

spat:mcdnaﬂm SaidloBtadisin sfdaill ghesiease is br east cancer, |ung
cancer, prostate cancer, colorectal cancer, ovarian

cancer, bl adder cancer, gastric cancer, or rectal

1€ e 0mp1u?6r of i Jﬁqr(pll)’érgﬁ s&id ok %& éf/ml'f‘a{c Ptlgbgomprlses cellular

plurality of el's conprises a
capauenttabnndande biyd suid dats tompdses csl(ttdmeccmmtuant%amiwhces of at least

| t d b d_nodel d
BRI SR CoBR T R ER RIS BIvEIsB R &

bi6 RBIAL{REInRnl Bin kid YR hPoLAMPieiesal d first nodel
score is different than an identity of a cellular

consti tuent whose one or nnre characterlstlcs is used

10 SC
1R O P A o B8 e el G es cetutr
cometittentduadines hisd 4264 ddi® Eoripised cellMar onstituettabundances of between
constituents used to determ ne the npdel score for a

Or}ﬁ-j;a@psapchagcbqwg:nﬁ] thepwsand yelb#larr@a@ltgeré‘bmaicg@gt agganism of said species
orasgwgm?oqo@tzal%gécqmeﬁ frofl ag%gaﬁsﬂn'o%'ss&a sffaL i tuents in
sal rga

test I'smo ecies or s % est
bi ol ogi cal speci nen from an organi sm of sald speci es.

20. The computer of claim 1 wherein a cellular constituent in said plurality of cellular
constituents is mRNA, cRNA or cDNA.

21. The computer of claim 1 wherein a cellular constituent in said one or more cellular
constituents is a nucleic acid or a ribonucleic acid and a characteristic in said one or more
characteristics of said cellular constituent is obtained by measuring a transcriptional state of
all or a portion of said cellular constituent in said test organism or said test biological

specimen.
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14. The conputer of claim 1l wherein the species is

human. 6915. The conputer of claim1 wherein the test
whe@sog7eml speci men is a biopsy or other formP@f/US2004/032006

292k Rofnp Qe 8f E1LINDT wheted9sl celRdit@onithé as8aid and din@loredellular

prostate, a colorectum an ovary, a bladder, a

congitegits is arprefeinced grpharpeteriylieinaidanedr mgwe ehagpgtpristics of said

WFF (ﬂlst?t%tlerqt ? B?ta&re rrr?eaglﬂ HALESL aﬁ%hzgsst ?WJaﬁ(?%lular constituent

ce ar cons bun e and a conpri

it &dill tdsaorganiemtdrisuidnest dblogleai spimén.at | east one

hundred cel lul ar constituents in said test organi sm of

sai d species or said test biological specinmen from

2§a'1(111e QRb&k %Efe? Bt Qhin® @‘I\AQICI%QI? & tRstactdristic 1R theMHERY hire Bfaracteristics of a

claim1 erein said one or nore characteristics

cebuipr ¢awttucmt ih mlheavluraht}/swﬁ cellulat caistitvdnis dedeterthined wbingaisatope-

C ri.ses. cel | i tuent abundances of at ast

<PRE i edmedp R f B lnasiR Atnsh RESRREEY a1l of B8 utr

Bh SRS WbiAh aS@hPleDREARISTE tfertest or@lisnbOihe Bést Blological specimen.

speci nen from said organi smof said species. 18. The

conputer of claim1 wherein said one or nore

291h VL g ht%“ £ aaﬁl? W}}ef’e%’? a gﬁArLé{Lﬂth{? 'ﬂﬁtdnte%? rMor characterlstlcs ofa

Abundance and s 1S8s Cel Ul Ar const

caDullﬁﬂamB&ﬁlemf 1naIlie plessity 6 oeﬁul‘ah oustn@nses deteratined by measurmg an

constituents | sai d test org Sm of sai d. species or
agHYiEy ?reﬁs,POSbtranfg@ti%lél MR a}n rﬁowgg%t #ha gample obtained

R %estgﬁ%k ﬁilgr in HCteSAHTDYLRAI t:cﬂeﬂ' m 1 wherein said
one or aracteristics conprises cellular
constltuent abundance and said data conprises cellular

ST L RGN

organi sm of said species or sald test bi ol ogi cal

speci men from said organi smof said species. 20. The
2o rihgtcomputer of elaim 1 vvouﬁ:em@ ﬂw n&ur@blyl afiizgdelsdias whichiengdel peores are

c%?nlpgﬁ%&lilfrlgst!drtl(%ﬁ 8§ sa ‘ﬁ‘p Sto'mtl%ﬂﬁgéﬁ%l!egh@wbprgﬁwﬁhe

1nRlihstdest caemsf twolgthore rblcsagldalcfémm& nore cel I ul ar
constituents is a nucleic acid or a ribonucleic acid

and a characteristic in said one or nore

fpaﬁécctog{ph?e'i’ 'of‘glaﬂlfl 28 Whgre‘ft?éelcﬂlb%loglgﬂ%%tﬁ%‘m KaitiSwo or fnore
obt'ai'ned by neasuring a transcriptional state of a
wslogicplafiedtures i04 camedorgghl ul ar constituent in said test
organi smor said test biological specinen. 7022. The
conputer of claim1l wherein a cellular constituent in
ﬁa'ﬁw% ggfer APERint 26 WiHeRlin SRM B bBBieHibldgRaPlefiufisRomprises a
an acteristic in said one or nore

fu’aadlmwancta secendflisezst.d cel lul ar constituent is

obt ai ned by neasuring a translational state of said
cellular constituent in said test organismor said

A9e stheliof patr ©8t1afR @ GiHERdIn théSDlurhliey srangdélefor Whidhl mbd8l cores are
wherein a characteristic in the one or nore

compuigst byrinstanges o said instructions for computing collectively represent the

likelihood of each of five or more biological features.

30. The computer of claim 29 wherein each biological feature in said five or more

biological features is a cancer origin.
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cellular constituent in the plurality of cellular
constituents is determ ned using isotopecoded affinity

wo aggisged ol | owed by tandem nass spectronetry BOEUF®NE032006
1f THeRofPluted bAElain® DS inhetaniaidivE10r Mofeaiplogicabfeaiufgdomprises a
fromthe test organismor the test biologica
fypledisaaamandony SeCCFPfg diseasput er of claim 1 wherein a
characteristic in the one or nore characteristics of a
cellular constituent in the plurality of cellular
ﬁoﬂéﬂeicbu@ntes of slathe il evhereie thelplumbeysafmiotglsafior adidhvunedel erores are

post - translatlg nDdIfIC tion of. th

cel l.ul ar
COBIRSIGOYGATaRagS 8T S B EURHAS SIS EPHEChEgy represent the
19&%%9&1&1@119511H06d5? BethREh tb MPSend) b1§lé§9:'af@ﬁture7s5 The
uter of claim1l wherein saidbiological feature is
sensitivity to a drug. 26. The conputer of claiml
ein th of . m)d f
3??‘@&%@9%&%% at it TR Rl R Gl TR e feth o and

H?Qﬁd)lﬁ@lcﬁl@ehtﬁ@sllél@b%céﬁ@igﬁﬁent the |ikelihood of
ach of two or nore biological features. 27. The

computer of claim 26 wherein each blologlcal feature

A4 [

4 | Ol 3 B 30 MHR1<ATL Aol B8 K ond SR B ool eaturs
d@inpmésea ﬁtsotlrsgaseahd heatond diseasenpri ses a first di sease
and a second di sease. 29. The conputer of claim1
wherein the plurality of nodels for which nodel scores
e ¢ Ed¥idigst ances of said instructions for
computi hg col l'ectively represent the |ikelihood of
eachznknhummoammngmekbiological features. 30. The
conmput er of cl ai n each hi o ture
o BemUe SR AP el Bl PSR Pedindy BE oy SRES
origin. 713lnsthit@orPpwdceivikt dd, aiterelf sy eagl o@rrfi)alls& one or more
five or nore biological features conprises a fir

chiaretesisticsrfar eacheelnldr ennsbert in 3 plurghily of Gﬁlﬂ)ltlﬁrefronétﬂtuents that have
%glgr@a%ur lel‘lr ae{ent E%IIB'L %E‘g fz)éc){es%fr aqps‘fj 810§0 (gdrl Sﬁ.‘%llrﬁgh from an

et are i'nstances
drastis of kel spdefiss; conput i ng coIIectlver represent the

|ndependent |Ike|lh00d of between two and t
bi ol ogi cal (i) ngtrystaans farcommyding g Rrelaly 02 }geﬁ‘i‘%‘ﬁm each model in
dﬁlﬁfa'i‘i rf@ﬁg @6{1915(&% Blerib &PbMA ﬁoﬂa s%&'e%zﬁ%&@feﬂtsttﬁ@llkehhood ofa
o) oglca features Is a cancer origin. 34.

H‘hl@gmahﬁeatmr inghe telsorguid &n i gregest bidogicd spewdman tand)cc’&mwtatlon ofa
t went.y

|.agi tures .c ses first l.sea
airreteBodriat sha e 3E R RERES Eisnimie flsHRERT score
£EEUiLt8d Wth QEERSpIRE v Riotel BinFRIFRIGY mdt® bllﬁﬂr@cﬁeﬂis@lcﬁ R one or more
central processing unit, the nenory storin
cellular constituents in said plurallty of cellular constituents; an
(iii) instructions for communicating each said model score computed by said

instructions for computing.

36. A computer program product for use in conjunction with a computer system, the
computer program product comprising a computer readable storage medium and a
computer program mechanism embedded therein, the computer program mechanism
comprising:

(1) instructions for receiving data, wherein said data comprises one or more

characteristics for each cellular constituent in a plurality of cellular constituents that have
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(i) instructions for receiving data, wherein said data

conprises one or nore characteristics for each
w@edosnokaso constituent in a plurality of cell ul BE€T/US2004/032006

een sidaturedirsa tebedrgirdste ob e epecimas anest biologicdl 8pdcimen from an

or gani srtn of a species or a test biological specinen

EPHSB T 8316 8PGC4SH of said species: (ii) instructions

for conput i ghsaublidsdbi éoYr%&frtri{)lgg%cﬁl in"g‘hﬁﬁﬁili?y §8%5Hdels, wherein said

nodel in sal?glpl urality o I's 1s charact’eri zed by

moda dethasatarized bpk malst swenthst repres¢rntk dieilkeblbagfofa biological

i ological feature in the test. ogrganismor the test .
BraoRi e FRME o DR Bon sl ey P ) i G pe seid model
R sed detérdtifinglshidahddey sdlre BRAELSe G1OABYeich@Scteristics for one or more
determ ning the nodel score associated with the

tedslae consiituentsde said Plyrglity 9é celtulgrmoastitheitsict eri stics for

one or norge.C . tit i : | y
cor 1 Ul ar  CGRERHTHBhs B LA Eirk ua Rt 1 chBllibd o or more
SRS g bl eyt < o o

product  f JAVBEIICHOBIRF RBETBH-RE 7ok SEE L FLss Sarapited in an

i‘ix?t%a&gcfﬁé%d%stﬂfcﬁeﬁ } B6APMEGH, COMprising a conput er

reada storage nedi umand "a conputer program
nmechani sm enbedded therein, the conputer program

ani sm conprising.,(i).instructions for receiving
ﬁfﬂ?"’ %’i‘@’_r“é?rg}r)%%f?‘& pg%qugt %%ﬂf)‘m iééé’v }B’ﬁeéno_r more
char agfedr mbre GfodeP§cofAGie Edthinbhidkted B8 SAill ikkdRktionk for
plurality of cellular constituents that have 72been

ermaumieatinigrand whesein eagiampdalsesire in saibeer mpregneded pcores
RritpPhdEE o RRSHIR R BaR R PREB R 70 & Sl il ity

of nodels, wherein said nodel is characterized by a
nodel score that represents the likelihood of a
B ol esgiammputgresegram nraduchal ¢laigt 3G Y8 m or the test

bi ol ogj £/ rgémﬁé&wco@&daré@&qmgﬁwa ibygaia%arm&% for
conpri ses eterm ni ng sal d nopde Scofe usli ng one or

comiraugibatirecindriistréin sadhamodel ecare immaid fiee bt mbermodel scores
constituents.jn said plurality.of cellular

cgrrsponcidng ditferentmodehu LAY ¢fd 04eispeati ng said
instructions for conputing one or nore tines, thereby

conputing said plurality of nodels; and (iv)
BhsThaemmpner drogrammrodusit obelpimy3eabbresni d nodel score

computed in an. instance of, said instructions faor . .
comput gt Spis iy BORSUTRIO R Sar A EIFRILD p Bhye g pological
Ratureveprebmed B a diodeDinahepliedlity 60medelaviies dietiodet 8¢ceélis in a first
by said instructions for comuni cati ng and wherein

washohvadeds; atbre in said two or nore nodel scores
the test organism or the test biological specimen is deemed not to have the

biological feature represented by the model when the model score is in a second range of
values.

40. The computer program product of claim 36 wherein said biological feature is a disease.

41. The computer program product of claim 40 wherein said disease is cancer.
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corresponds to a different nodel in said plurality of

nodel s. 38. The conputer program product of clai m 36,
wobsea1ed | ve or nore nodel scores are communi BEL/E82004032006

49aiTthe icBBiplteE bioghen pyducoNEltimCH wWigeidndidwigass 18 beasttancer, lung

nodel score in said five or nore nodel scares :

CABRET Y PBHE SARGET£OMIIFHA CARTCTrRYERN FICEH ibgﬂdBFrLﬁa&F‘irt gasgjc cancer, or

rgﬁﬂ%ﬁcer@- The conputer program product of claim 36

ereln the test organismor the test biologica

specinmen is deened to have the biological feature

represented by a nodel i he urality of nodels when

A h%a@pugew%grafrg paqugt chricﬁ@’P angec'df val ues; and the

t est (R¢ FIRARIRYPOOMoANE coRriseld h Tr@ThER cIHRAFERRA by first model score

deemed not to have the biological feature represented

apg atsheondouiedel phpsrcterired fy deiccansloneddl scarg; aadsecond range

of values.. 40. The.c er r r 2l Al

36 wA oL ar aC Ot SaR iy RPH GHE Rt harlleefieh Wused o

cOhPuEARLIISt mpa€GE @8 Pdidtiet thah af idenbityl6f adetliukir Dorsstituént whose

di sease i s cancer. 7342. The conputer program product

g OF Merhehemachisties i used @ @Mpwis®id sscppemetel sapicer

| ung cancer, prostate cancer, colorectal cancer,

ovari an cancer, bl adder cancer, gastric cancer, or

44e Cihalconpntee progddn piddaciodimrinedd wharginamhpraottuistic oif said one or

claim 36 wherein the Iural itly of . nodel s .conpri ses .a

TRQIE SPATREARTUICS Ak U108 MR 4 bgla opitughH B 1o SRlgrmain i model score

fof% %gelﬁﬁQQild_]ﬁJ}ﬁﬁt?Q;f%ddéﬁc&o%r@essﬁ%ﬁﬂdéﬂég 8 s41& 8h&or more cellular

and an identity of a cellular constituent whose one or

aopstueainasaidetestorganssn of spsdsperiss oospditast Biglogick] speeimen from an

nodel score is.different than an identity of a

‘%%@Vﬂ?gfﬂﬁ ¥I®uent whose one or nore characteristics

is used to conpute said second nodel score. 44. The

conput er program product of claim 36 wherein a

“Sh drhgcomputr Peogran prrdycRfeclaim Hovberendhasesies & hwaar or

one or nore cellular constituents used to determ ne

the nodel score for a nodel in said plurality of

460 dfesc ol ipscpsam prafaunefandm 36 whakin theesasiological specimen is a

cellular, cgnstituents.in said st., organji sm of . sai d
bipRsy e othst farm of ABle T |aagmeaﬁ)‘f@sela?r%eﬁ bicagind e, & prostate, a

&ﬁ&é&hﬁ%fﬂ)v i 0| SREE, | BFom A, of AfecRATPUL €T program

product  of cldima36 wherein the species is human. 46.
The conput er program product of claim36 wherein the

bi ol ogi cal speci 1s.a biopsy. or.other formof . .
2 eaomagit Eae o by T Bt s gt o nt g G gpteristies
donfprised @llufir eOhsBERAt sBlnd@iteQWakyid dataldoafdeieés ceflular constituent
stomach, or a rectum o . _
abundances of at least one hundred cellular constituents in said test organism of said

species or said test biological specimen from said organism of said species.

48. The computer program product of claim 36 wherein said one or more characteristics
comprises cellular constituent abundance and said data comprises cellular constituent
abundances of at least five hundred cellular constituents in said test organism of said

species or said test biological specimen from said organism of said species.

49. The computer program product of claim 36 wherein said one or more characteristics

comprises cellular constituent abundance and said data comprises cellular constituent
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47. The conputer program product of claim 36 wherein
said one or nore characteristics conprises cellular

w@onshitreent abundance and sai d data conpri sespCEUE200€032006

abisiahddd@iiht laky fidatdersanf cellilal eastinens ihsaidtadorganism of said
cel | ul ar constltuen S in sajd test or gani f said

§pRSiGs &5 syl teshbiglagacal sprcuNgyirem said Egaism 0? SRESI:
organi sm of said species. 48. The conputer program

product of claim 36 wherein said one or nore
Ghaﬁhetmnpmmﬁm$gﬁmnpmﬂwﬂ$fcbhhBBaﬂwuﬁmsﬂdbuentnunechmameﬁmws

abundance nd sail. a el lul ar. co

SRS CELt cap e AP ORTAPE TS PG sgs celular dohtiuent
GBIRIahded %‘f‘b@tWe@n oRd dlohs?aia a8l 8R¢litH AovbarndalefuRPESisBfuchfs in said test
sai d test biological specinen from said organi sm of

segadisgpefsiskspedios orfaid Eairhielpgicalnpegmamipnbeaid ergghism of said
claim 36 wherein said one or nore characteristics

51 ses cel lul ar constituent abundance and said data
conprises cellular constituent 74abundances of at
| east five thousand ceIIuIar constltuents in said test

8¢ gAhe semprtesprogragpiefied of elaim 3§ vherqin gicellWey qogptituent in said
BITWO [ ies. 50. The
?Hﬁ&t?%?c%p%£%§ﬁ$g?8%%§?ﬁof épgﬁgi 6§§ﬁ§re|n sai d one
nmore characteristics conprlses cellul ar constituent

SE ﬁgance and said data c nﬁ §§s cel.l ul ar .constituent i

S FRUBRUISE PIOgRARLRINABHOT £IRUT S AHICETR @ CRRHEY S ARUE R said one
6 hord &1ufR REAd RS a inbclRR) adid &S rilndRicHA PindSAdHracteristic in
species or said test biological specinmen from said
szid@n¢ srmofe @arastt%pees efssaidgeellulih eortstlmgut xepbyarrmgrtamneasurmg a

36 whe
Bl s R e SR b e R B RRA iy Reanism or

Q4id ¢d3hbioldpeal IhRik&PUt er program product of cIa|n136
wherein a cellular constituent in said one or nore

cellular constltuents is a nucleic acid or a

r5|3b Qﬂg 8&3?‘5 Og{ Oﬂ%l&h:ﬂl% +E§'%lln%. éeﬁul%fe‘&(qqsﬁﬂl%npﬁl Sald one or
or e c cte of sal d cel ar constituent

aidre bﬂﬁﬂarb}bnﬁﬁﬂﬁiﬂs‘ isngpratetr axsorhapicietingd instaat @neadr mxbrb

or a portion of said cellular stituent in said te
@h@rﬁﬁpgmcg, pf said aelfué%rtcomtgp% i talgi)ctéy Fgpsuring a trmlélatlonal state of

CRURMf QG wneaﬁlawlﬂgaatﬂé‘s& ofdaftis &@,amgs& Sidlogcdl Spédinah.

constituent 1 n said one or nore cellular constituents
is a protein and a characteristic in said one or nore

aracteristics of said c nstlt i.S
SRR camByr SRt Rafe shiin 36 fRh g -lifabistiSisin ghe one or more
CRAh b AticS @F§Eélhﬂﬁmonkﬁtuérﬁhﬁltlfe??ﬁraﬁfygﬁ%ﬁﬁlhlod’onﬁﬂﬂugnts is determined
test biological specinen he conputer program

psiog istopstcogdedpffings tagesngfollowed ki tande@rmass ispeqiiemefy analysis of the
cnﬁl%l iy cop Yitfie m%&%gags%@é)ﬁ SHisindd frgmctﬁ% el (?garﬁ% ot 'tl{eutgﬁtblologlcal

ura ar const
dpéommbm.ned using i sotope-coded afflnlty t aggi ng
foll owed by tandem nmass spectronetry analysis of the
cellular constituent using a sanple obtained fromthe

58S {rnQ LOAPLERF bR rdnl BrodistofRla#h 38! iRrein a characteristic in the one or more
characteristics of a cellular constituent in the plurality of cellular constituents is determined
by measuring an activity or a post-translational modification of the cellular constituent in a

sample obtained from the test organism or in the test biological specimen.
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speci men. 55. The conputer program product of claim 36
wherein a characteristic in the one or nore

webasact7er i stics of a cellular constituent in PEEUS2004/032006

5. Urtal doimpuldr peedrhnd Ippsdue posdlaitn B vEereth el Bblvgiatifebare is
measuring an activity or a post-translationa

sepeitivite®xd dmeof the cellular constituent in a sanple
obtained fromthe test organismor in the test

bi ol ogi cal speci nen. 7556. The conputer program

. cdluoinpoter plogtam Bfodubicforuse is aowj ubcitinjnogiitlcaborhplabusyste'rrs the

sensitivity drug. .57. A conpute ro r.oduct

RO SRR DL ETOPFTRd e RS E Gy Sgheg gt and a
%%o@ﬁ&%%ﬁ%ﬂ%d&&mﬁéﬂeﬁi A% SniRAdPr&Fram mechanism
readabl’'e Storage nmedi um and a conputer program

cr(mma‘»mgm enbedded therein, the conputer program

mechani sm @onptg%%lan%g{rgeggbl 0 44 ucvgle(r)glrsl g%l ng{aec%%{p\ffsggone or more

data, wher ne
ARedcRGisBEd B bsch d‘eﬂﬁlaﬁ@&ﬁuﬁ@hﬂ Mh%ﬂur@ﬁ@&iﬂcbll@lﬁi cdnBti@ents that have
plurality of cellular constituents that have been
brsaguraskred in atosergampy AR P SATCHTS 0F adpe dialegien! speqimen from an

men from an organi smof said species;
?rig%}lglg ?%“&%?‘l%génss for conputing a plurality of nodels,
wher ei n eagh 1ﬁmdeﬂlonsﬁosmn®bmmgmqilmmywmf nnakiés, s/hein each model in

characteri zed a . nodel ore that rep esents t
saidpluralive ot Hed eSS ISi c@p@g‘egéq: lp)é%lfqyggl qurett a repyesents tﬁe likelihood of a

8[) Raf B e M"tﬁe teRBoreRhioh Qe &I%Estmﬁgleﬁ%p@ﬁﬁlen and computatlon of a

utation of a respective nodel in said plural |t3/
lrcspmhse nmdplrm said plwraletymf quglstchmpm@edet@mleg the model score

th th t d
BEPGET TR telodchie BRRBGR s R Birs BB aRURs i dfBloF more
¢dluSR cBndRinsnd® ihtsXidPlurBily! oflcallulgomabiituei@stad and (iii)
instructions for communi cating each said nodel score

con‘put ed i Gilhinsyyrsioantes comnymicating sachyseid opdel segre computed in an
%fns id 1g§tglctloHFfotP%gm 8@ rising: receiving data,

ta co Yne or nore
char act eristics for each ceI lular constituent in a
géléurality of cellular constituents that have been
d; ¢PaPHsEYE or gani sm of a species or a test

bi ol ogl.63}y gﬁﬂ?&c WA §a‘? Al ¢ ?ﬁ&s%ﬂb of m%?é ShapReGs88s for each

comput 1 ng nodel In a ura of nodels, wherein
sdluthr ronkeitudns irchplugadite of @éldlabyomtlmd*esl thatdre bednancasured in a test

BB S el SRS Bl R R LB 8 i

wher e} i Siaing acrﬁ(ﬂéll“iﬂ B?lu?ﬁit?‘ ofRE81s GOREREI S8 model is characterized by
determ ni ng said score using one or nore

& hexdelctcere thati rclsremmnts tha dikethoed of a beilogital featengdn thegesiogganism or
{ tess?lblol(?éul:'le{l %;lmlc'i en ancf: wLeltrgllnasEudC% ptultlhéJ €HModel comprises determining
said model score using one or more characteristics for one or more cellular constituents in
said plurality of cellular constituents;

repeating said computing one or more times thereby computing said plurality of
models; and

communicating each said model score computed in an instance of said computing.
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repeating said conmputing one or nore tines thereby
conputing said plurality of nobdels; and communi cating

weams/osas@d nodel score conputed in an i nstancepof/UsBNH032006

69NMPHE mdthod 68 2Rim FRewRBtMAd o nfdraiBdeBscordd @FetdinthMBicated by said
or nore nodel scores are conmuni cated by said

eemmuniceting siep andyherain saplemedel searern seid dwo 9k Brose madel scores
i ; ] t
S febil O RO EneTRES PG B BERBRIES, (% 85 he

met hod of claim58, wherein five or nore npdel scores
are_conmuni cat ed %&hsgid,i structions
-1

or : :
@ mkhmmethoriod chi GIFIR 1B THSR B1O%eLisessiape commued by said
ﬂ{strﬁafcgls AR GRE WIRRENEchiRodt] ddrE 81 SR tvWBPSShore model
In said plurality of "nodels. 61. The nethod of claim
S&resnespondh & & differont gendickim said plirelityefimdsieds. ogi cal
specinmen is deened to have the biological feature
represented by a nodel in the plurality of nodels when
bNeTHR AR hod &P cRih S 8iwheteifhi r'st range of val ues; and the
test organismor the test biological specinen is ) .
deenetherfest organksaver thp éeshbielagéfiak secieast iy deerpedyiodgam thegiological

t he node] . re |s.i r .

Bpuipaferte sy B9 Fhnddhg e By of ploBghs TR ARGE 5B ino fir
Ringk @@islats; hadt ure is a di sease. 63. The nethod of

claim62 wherein said disease is cancer.. 64. The
met hodhedestorgannbor fip skpiqlagifahsrecuiasis dpemeg aoldp have the

%ﬁ)ﬁ'&ééal fl 48 rGREGGRTed b?rtﬁifn%gﬁ WIRRGRE moB&l 856RGE & a second range of
cancer, ovarian cancer, adder cancer, gastric
calneer, or rectal cancer. 65. The nethod of claim58
wherein the plurality of nodels conprises a first
nodel characterized by a first nodel score and a
$8C I8 Xl o ek Rt veidr&iR daillbidlo SieAGBA A0S 8 dise 58RI €;
and an identity of a cellular constituent whose one or
nore characteristics is used to conpute said first

d scare is,dififerent. than.an i. Lty of a
521 I Fg}eﬂboginoﬁ H“E}eé tW}\l/ﬁ%%Jlg esalgn%éS%gsre lgﬁgaé}éce%har acteristics
is used to conpute said second nodel score. 66. The
net hod of claim58 wherein a characteristic in said

6fie The medhad dietimcevheein saidrdiseassna bsastfgpeercung gnger, prostate
%gfg%f,'cb%%&aﬁ &Qrgcfeeg Mri?@I:%{c@?ﬁggigpé}ecam,e%asﬁﬁzocraﬁcér%r r@ctal cancer.

I'n sal urall S conprtises an
abundance of said one or nore cellular constituents in

sai d test organi.smof said species or said test
éﬁoITBEWQPOds‘%é@F Wh&g®an or gani sm of said speci es.

;Zﬁ;n fﬁ%uﬁﬁ@"&ﬂn@ée@&ﬁﬁﬂﬁs@?a e hRidel dAeackRESH 8 alfitst model score
and a second model characterized by a second model score; and

an identity of a cellular constituent whose one or more characteristics is used to
compute said first model score is different than an identity of a cellular constituent whose

one or more characteristics is used to compute said second model score.

66. The method of claim 58 wherein a characteristic in said one or more characteristics for
one or more cellular constituents used to determine the model score for a model in said
plurality of models comprises an abundance of said one or more cellular constituents in
said test organism of said species or said test biological specimen from an organism of said

species.
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68. The nethod of claim58 wherein the test biol ogica
specinen is a biopsy or other formof sanple froma

wo owen42760 ood, bone, a breast, a lung, a prostetEBUSHE04/032006

col orectum an ovary, a bladder, a stonmach, or a

rectum 69. The nmethod of claim58 wherein said one or

fbr Ehemathad o€ elagn 58 vheraip Hiespeciesls hYmap. const i t uent
abundance and said data conprises cellular constituent
abundances of at |east one hundred cellul ar

69NThd indthot D clairh 38 dvHeesi thertga bidogicdl spedities pecbiopsyasr other form
sai d test biological specinen fromsaid organi sm of

ebsanplg Eemestumpy, blagds bas, bEcash adwng, mPEBALhEr @i eemgan ovary, a
BHﬁdQIaHBﬁﬁcﬁhﬁﬁg&ﬁﬁﬁiStiCS conprises cellular

constituent dbundance and said data conprises cellular
constituent abundances of at |east five hundred

I lular cqonstjtuepts in sai,d test organi smof said.
&5 e Ehe Byl el S sran 57 £af Seipel SRR HRptises cellular
e aRicaMmhdsRe dnd BAE 8S cobrisckRIIIRE betdtiffenCdbahBak8s of at least
wherein said one or nore characterjstics conprises, ) )
ot hwidaed esdinlar conséitientstin said iesé orgaaisBn{gaidapacievoriridies biological
cellul a con%tutg?pt ?Q&?Q nGes of at |east five
PR SURE AR S e EORSTYT UEitS i n said test organi sm
of said species or said test biological specinen from

sai d organi sm of said species. 72. The nethod of claim
88 Whemelhodpdickim e vatereip said ORa PRIOCE fhetackiste My ises cellular

8&+s:liﬂ1eﬁ{ a2 ce UG Bid %gﬁ%g ?i@es%ﬁu%?b&lﬁﬁkﬂt SRABRAARE SF at least
celTul"ar constituent abundances o et ween one

fiko usdreld eeibhldrwendtitudninoinsaiidest erdanisar oftaibipetigent said fest biological
sai d test organi smof .said species or said test

BRSSIBY! am Séﬁe%'g??éﬂn Pfﬁﬂ"ﬁli §%ﬁ°gesor gani sm of said

species. 73. The nethod of claimb58 wherein a cellular

constituent in said plurality of cellular constituents
76, FRhmetorRNA clim GBNteréin saitloae pemiotichafacedristips Ganprises cellular

CAREEI et RO SRR PR ol ofat e
IFivD SARI ligfat SordAhents G 8did edseorigahibm dfRaidapeiane said test

nmore characteristics of said cellular constituent is
bisdegierd dpesymem omrsaitpraanisy 9f 63id ppecéital state of al |

or a portion of said cellular constituent in said test
organi smor said test biological specinen. 7875. The

met Mae nethod dicinih & SWhiesrein Raid oae bt moar clmoavsdristiveectmprises cellular

gg&%g%ggg?%@gge?ag S%h%%%&g%&?%%éeglspaﬁ9é%m%n erlb%tn?igr?ces of between

%E@ﬂ%ﬁgaglrdi anll it\géntgfthoﬁﬁzilrﬂi &Allat b MstiaRAR A k418 Mst banism of said species
0 by neas f

tal ne ring a translational state of said
oebdid keat biolngstal speeimeni frors adid orgeismoogand specigs. sai d
test biol ogical specinen. 76. The nethod of claim58
wherein a characteristic in the one or nore

ghamae Wil dfeiff58aviketih Wl RNulapasisiitudfith shid plelity of cellular
plurality of cellular constituents is determ ned using
iconstidyeatsos aRNA, cRNA or cDNA.

74. The method of claim 58 wherein a cellular constituent in said one or more cellular
constituents is a nucleic acid or a ribonucleic acid and a characteristic in said one or more
characteristics of said cellular constituent is obtained by measuring a transcriptional state of
all or a portion of said cellular constituent in said test organism or said test biological

specimen.

78



10

15

20

25

30

35

affinity tagging foll owed by tandem mass spectronetry

anal ysis of the cellular constituent using a sanple
wobdoaisze from t he test organi smor the test bpol/U§t008032006

specinmen. 77. The method of claim58 wherein a

characteristic in_the one or, nore characteristics of a
To! Tha metheg ﬁé@latnmé%whem mecilaneanstityerdan gaid ppg g more cellular

L:oql@ﬁttukltxtg ok 'te?n El'IQr % iS0¥ iTEAS Uhd B‘Iﬁm c{’?ﬁ%fﬁcf@rl@ﬂcs%'f said
post - trans atlona Icatron of the cellular
crx‘.blmﬁr iconetitdent 1% (ﬁ)tasmttib)aneztBMthedraflslainﬂahﬂatE@i said cellular constituent
g&g |sn1or in the te@?J F g% speci men. 78. The
storeanism A spad (aehigiogica SCIB}GBI ogical feature is
sensitivity to a drug. 79. The nmethod of claimb58

wherein the plurality of nodels for which nodel scores
#0.eTlompthod df plpin A8 whersi a ghargcaergpt@gﬁﬁmqmg)r more characteristics of a

eﬁf e?:tgrllsg?%%&a‘ slpﬁgél t?gelldl%dohgﬁl?eqﬂs 1ts %?rg%n% lu%}@%wotope-
E&ieﬂ‘aﬁﬂilﬁtyﬂa%g’iﬁgb fdviowVe@ By Gaddefre@bssrspedtronsetiychnyois@f thisdeHular
e

bi ol ogi cal atures is a _cancer origin. . The nmethod
eﬁnsmuantrﬁsm aweaEe abtaiied fopothe tesherganismer dag (e biological specimen.
features conprises a first disease and a second

di sease. 82. The nethod of claim58 wherein the

PY.uThe intthodfof olede 58 Whereimh ichdracteddic is der@s ameore characteristics of a

ut ed by es.of s uting. coll ecti.yel .
?f‘@@fﬂé%mﬂtv%m e efurslis o el aeRngig s e iey b7 easuring an
thRfll@%'r ﬁzbstftﬁﬁlfsléﬁ@l%al nSoRtificafen Wﬁlﬁ%ll@lﬁr éﬂr@hﬁbﬁ@n a sample obtained

wher €i n bi ol ogical feature in said five or nore
fowl thg testdrgamam or ésthe sest bivdogienl spacigém. 7984. The
nmet hod of claim82 wherein said five or nore
bi ol ogi cal features conprises a first disease and a
$2CTRIMEInSa 2% Elair® 58 w64l Bibleict fainire $3Ssenbieiv Ry b 4 beig.
plurality of nodels for which nodel scores are
conmput ed by instances of said conputing collectively

& pﬁ"?es %@{hoﬁ Eﬁ?g aglq I%g g’thq’F {ﬂﬁiﬂggaiiggoﬂqcﬁ%lsﬁ% }%@%’Bé{léﬁﬁl scores are

%rﬁplmacBEy M%heesrbfeﬂldhobipﬁlﬁﬂg taictifdatepresehnths dikelihood of each of
between two and twenty biol ogical features is a cancer

B9 g oreghrologiqal F8d of clai m 85 wherein said

bet ween two and twenty bi ol ogi cal features conprises a

first disease and a second di sease 88. A nethod

8@nibhé siethgd of elaéh VP rvhedan aachifielogical featuck idani two or more biological
gggﬁ ises one ar,. nore characteristics for each

B 5P CARHE LT Rent in a plurality of cellular

constituents that have been neasured in a test
organi sm of a species or a test biological eci men
8t.ofthamethod aficlarm dp véwirein spdéwe or more blologlcal eatures comprises a first

disease and a second disease.
82. The method of claim 58 wherein the plurality of models for which model scores are
computed by instances of said computing collectively represent the likelihood of each of

five or more biological features.

83. The method of claim 82 wherein each biological feature in said five or more biological

features is a cancer origin.
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computing a plurality of nodels, wherein each nodel in

said plurality of nodels is characterized by a nodel
weewmse4d7b@t represents the likelihood of a bi obOOUsSEN4/032006
84. eRfeth@hbd of ¢18int 83 Where§pRidivosr hbrR Hislsgichl fehtags@amprises a first

speci men and conputation of a respective nodel in said
digasg 2nd & secend dSeAsPs conpri ses deternining the nodel

score associated with the respective nodel using one

or nore characteristics for one or nore cellular
85 oFtethétheddSclaim S&Memimﬂﬂlalplwwitgafof owkdblslfar which model scores are

Const éygl%?t%g%g o?ﬁzgg gﬁ%g%ggactsoglig%w Chg?qas{e]rg tgogﬁlewsn%grgﬁikelihood
of%%%o%ﬁﬁ%érﬁ%@%lo@cé}%ﬁr@i processing unit; a

menory, coupled to the central processing unit, the

menory storing: (i) instructions for sending dat a,

G R T R N ———
tv@htjfrﬁbﬂo KaDfeati®dslisth aincePBediht uent s that have been

neasured in a test organismof a species or a test
bi ol ogi cal speci nen from an organi smof said species;

Sﬁnﬂlﬁ(ﬁlétinoa Q{SEIE %5 Wﬁ%reﬁrp ({ ﬁ&gfle%/ﬂ Wb eﬁ'ldp[Wéflf}l Bl&%ﬁ%@ll features

ere R each score correspo

conpiideeh firsn d&eaﬂemndlalseg()ndfmmszbel s and wherein each
nodel in said plurality of nodels is characterized by
a model score that represents the |ikelihood of a

giﬁoglnggtﬁgf{ﬂ@%rfs gature in the test organismor the test

i ol ogi ca pecimen and sai d conputing sai d nodel
C orrpnepsemgdietaewﬂmmmsgudsdataj coroplides oo pemaws ¢igrastezisues for each

ce@?}[ﬁagfzpresl}r aCLlequp cd: lgﬁfféj}{sg&%{}tgltﬁf}:hlg?el geren measured in a test
org IS ol H 8Pdcies &Ql test rﬂ)ﬁ)l@él[m Yp&Simen fromednBr8histaE k&l @pec1es

said plurality of nodel scores consists of two or
nodetongpising s rAvrelitiad megdslse whpreirorieh madsh ia said plugalitn cv/fdnodels is

c}}aﬁacg%zgd Eogfla(fd%f Q0% ef thgp%é%%mg%% lqsghl"f'ocog'n@%“u \ el(?lgglfcﬁmqggthre in the

teSrgatien of thegast BigMdica lspdcymerf arbadeipusaiones a&@mb@\te&nﬁdel in said
five or nore nodel scores, are conmuni cated, by

plurpdity elcmpdsis carpprises ARGHRBIE] th@maﬁﬁl W@r&émwé%ftwthﬁ&éﬁspectwe
m%ﬁﬂ rug#ngrz)né Ak thod 1\!1%.1'&&61‘@ dsefo?rgr a})r m6R cefufal E{S&%Hﬁﬁgqn 584

rent nodel 1n sai ity of node
placatipudBrellofar comsitined®; witer ei n sai d instructions for

St B RTEATE PRRBLS RSB BB Bgh ptf computing

over a wide area network. 93. The conputer of claim 92
wherein said wi de area network is the Internet. 94.
8% hé& comppter epmpfisiogai m 89 wherein said instructions for

recei ving,conprise instructions
centx%l prongssmg unit;

a memory, coupled to the central processing unit, the memory storing;:

(i) instructions for sending data, wherein said data comprises one or more
characteristics for each cellular constituent in a plurality of cellular constituents that have
been measured in a test organism of a species or a test biological specimen from an
organism of said species; and

(ii) instructions for receiving a plurality of model scores, wherein each
model score corresponds to a model in a plurality of models and wherein each model in

said plurality of models is characterized by a model score that represents the likelihood of a
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for receiving said plurality of nodel scores froma

renote conputer over a wide area network. 95. The
wa@evp1Es0 of cl aim 94 wherein said w de area nECTW$2004/632006
biblogidahfeatunein th® fest drigenisiarp theaestbiologiaalrsp8Imeh endsdid tdraputing

test aqrganismor the test bio]ogical specinmen i ..
saifbmdel COBPRACRALITRINNG FUgmOde! YoRkR thing Tt QU Bfaggrisics for
o Ghork e?ﬁlhsr dInsidbcd ¥ Qfa PRAGHS #RENILE BonsiRRRLs, Score

I's in a T tirst range of values; “and the test organi sm

or the test biological specinmen is deened not to have

bi ol ogi cal , feature represent by t nodel when
o pEheistutiterh i 80 ore G Bha iR mrdk] sTRELongi & bf two or
moREMEMITBESIES arflf whdréinPadPmbbErseore i adid to of MBtCAbdel scores
feature is a disease. 8198. The conmputer of claim 97

coxrespasids te aidiffegens aupsis] insaidepiuratity gfgnodebe conput er of
clai m 97 wherein said di sease is breast cancer, |ung
cancer, prostate cancer, colorectal cancer, ovarian
9k angedompherddelaia 89c where@asaid plaratignefanoded scarecdambkists of five or
cancer. 100. The conputer of claim 89 &gerein t he )
mB;eutpaqlql £6016¥ arﬁlga@pglng@p?grwssggd igstryctigps g gemmunicating and wherein
i .
o R e R P APEE R pt model in said
pluchding of moddls.a cel | ul ar constituent whose one or nore
characteristics is used to conpute said first node
score is different than an identity of a cellular
9Z OTRd ddnifRIMr OMIRE 89REhcPEin ABIH EnstiRfi Gt fBF §ehillingSdataSconsRide
to conpute said second nodel score. 101. The conputer
instrutioas frgending said data fronnsead ramate cOWPUtAr WA IYMONHS CYRpUter over a
wqpreégQ%&a%teristics for one or nore cellular
ST 1UERYS used to deternine the nodel score for a
nodel in said plurality of nobdels conprises an
abundance of said one or, nore cellular constituents in
9% af ke asmpute e A2ovhessin gaid pags asa petveosk i the fyternet.
bi ol ogi cal speci nen from an organi sm of said species.
102. The conputer of claim89 wherein the species is
9hutconifBer offeim@9paticeein chiddhsaurueti@® fnherceivimgtdoepriss instructions
bi ol ogi cal. . s eane is.a biopsy or other formof .
fag 365G PP ATAILHB ORI S6RTeS FOMeR Tl SapUeT Ve A yidesarea
nfhestate, a colorectum an ovary, a bladder, a
stonmach, or a rectum 104. The conputer of claim 89
wherein said one or nore characteristics conprises
elJul ar constituepnt abundance .and sal d dat rj ses
oF Pt dhrig Y it vantRaa SBeeiRe RbTo B g fRTREL
hundred cellul ar constituents in said test organi sm of

sai d species or said test biologica
96. The computer of claim 89 wherein

the test organism or the test biological specimen is deemed to have the biological
feature represented by a model in the plurality of models when the model score is in a first
range of values; and

the test organism or the test biological specimen is deemed not to have the
biological feature represented by the model when the model score is in a second range of

values.

97. The computer of claim 89 wherein said biological feature is a disease.
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speci men from said organi smof said species. 105. The
conputer of claim89 wherein said one or nore

W@ bmsact7er i stics conprises cellular constituentCT/US2004/032006

aPUTHAESEp@ath foidish IakRereianpidi digascielchndear consti t uent
abundances of at |east five hundred cell ul ar

constituents in said test organi smof said species or

[ [
33, Ent EhpRbALARRE GRECHTR (LAR FRhAUHRE, Bk Pancer, prosat
edicdr, onleravtal womeer, oivariactapcers biad®rccanm,| gstsiceanden) arectal cancer.
constituent abundance and said data conprises cellular
constituent abundances of at |east five thousand
¢60.| YhadorsARSIIficUERLES wikrsial d test organi smof said
species or said test biological specinen fromsaid
or ganthﬁmlmfallS’andn@b@cqogmrlsiw first h@delmhpw@m@d by p irghmodel score

wher ei n pore ch [ conpri ses
(a,léqt‘ﬁefcgpd S &'{a[?gteﬁe 1z u%aané’é}gér%’ efsséﬁo 38?a conpri ses
cel | uhRidea@fysdfial déBGlkar achtsﬁdﬁﬁtc\eﬁosefonbef W cHaRk teristics is used to
t housand and twenty thousand cel |l u] ar const ituents in

sempute s fsptgnered pioss schifereaijaen asidsntitypf @ celldlar constituent whose
ShhBLARRCHERT, LA, S0 AR R oM
ceI l'ular constituent in sal d plurality of cellular

const tuents is cDNA.. 109. The conpute .
&p1.cfhg ?ﬁ%@‘“@ﬁf&ﬁg Npg‘? %léqrtlmaéaha@swgn“t ineaid qng oL ggye 8‘5?&“‘3“5“"3
%r JIRIOE nfod bedludr c%QﬁﬁﬁénttéJ@s@H% HSe@nif He@h&deR§dofle R adnodel in said

bonucleic acid and a characteristic in said one or
phlrdlty kémadtle compries anfaberdadce ef daid eme ctrcm@te icellidart canstituents in

i ned S a tr ti.0 state of all . .

S b Sreerom Brndapiiec At bifloe Pl Sesdineh fol ot praagiom of said
gp@aRi smor said test biological specinmen. 10. The
conmputer of claim@89 wherein a cellular constituent in
sai d one or nore cellular constituents is a protein

ﬁﬁ’ "t‘h Ere&*c $iin%d \Qh& (?ﬂ)%cﬁg is infa .

arac er| |cs of said ce roconstituent is
obt ai ned by neasurlng a translatlonal state of said
cellular constituent in said test .organjsm.or sa
183+t The ermpytef %@cﬁ%@hﬂemﬁ’ée @éh%alpgtcafoﬁlpeerfﬁpﬁ% %glopsy or other

r

S 6 Bl PORALROL U, b LR s g posass; g colorectum, an
pkmwahbbyd@famehmdhanaaanwnltuents is determ ned using
i sot opecoded affinity tagging foll owed by tandem nmass
spectronmetry analysis of the cellular constituent
Y8k, n@"h@c&ﬂﬁﬁkﬁo@%lf# gedhdreantaidnetloR slor® ElRRItEMBLRE cérifrises cellular
test biol ogical specinen. 12. The conputer of claim 89
whmtléulamt aburidanczoand spidtdata omprises esilalap compsituent abundances of at least

Igflﬁ !‘ﬂéﬁlfir?@ ceg ul%z:f)fq?fw%n‘fsgll(r}lnsgftdq?st o n%%’ | Sgiedﬁzd %p%mteggr %ag/d test biological

RPsuEn fImAAiBSzhMbhof @did 3pgedst - t rans| at i onal
nodi fication of the cellular constituent in a sanple
obtained fromthe test organismor in the test

hps! g4l S%p&gﬁﬁ dI& R 89 wherein said one or more characteristics comprises cellular
constituent abundance and said data comprises cellular constituent abundances of at least
five hundred cellular constituents in said test organism of said species or said test biological

specimen from said organism of said species.
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13. The conputer of claim 89 wherein said biologica
feature is sensitivity to a drug. 8314. The conputer
w@booshai7eo 89 wherein the plurality of nodels PCT/US2004/032006
l(lﬁ)lﬂeaiompatey of elpine 88 mthetdie sdid kad ohooxt ahﬁrae'&cibti@fcommises cellular
nor e bi ol ogi cal .features., he cor
cOP RGP GE ] i Sppiises SPuIf e O GeR Apuanf e B leas
it @beGhg 3L 1535 Rert$ irPsaf PR gMidd bPsaid @pec-@a ®r said test
cmmMerofcaun4mwmﬂnsw%tWJm nor e
bibloglcalspeaimenefadm sad orgampn eespidispieriest di sease and a
second di sease. 17. The conputer of claim 89 wherein
the plurality of nodels collectively represent the
107, kedel ddapted bf RGN 89 fwHetei® sdidl ofi®bembieadhagiceaistics comprlses cellular
features. 18. The conputer of claim7 wherein each
casisiuenf abundanee and wiqd data spmprises selbplangomstitypry| abyndagces of between
I
ol AROULES ah PybrBAREELand b il oﬂqg?tua{ﬁgg QP ro il bR species
orcfalfestbdsogicli spedimeh §masmi<hnrgamsmerfcsmﬂ sgecdesase. 120.
The conputer of claim89 wherein the plurality of
nodel s for which nodel scores are conputed by
1(58n K ugifr of @lafln B9 S¥HeHGH h ARl AQLon SRR A B4d lurahty of cellular
ectively represent the independent I|ikelihood of
cmMHMBmm1sme&hdR$hbnt¢DNAologlcal f eat ures. 121. The
comput er of claim 120 wherein each biol ogical feature
in said between two and twenty bi ol ogical features is
169. CRRCRmdkdr Oif Blaird 88 whERéin & @BIUAERIonSitu€htah Baid 3Be or more cellular
wherei n said between two and twenty bi ol ogica
canstituente ds TowAkiE 8eid oaamibenycleir geidepd asharactristisnig said one or more

cl%:aaanc]?e%lnsgl{;sl %fﬁs%b% ﬁlﬁ%?g%ﬁnsg El{egl{; ﬁgegat%ee%r b?/?rﬂgésulfl%a 'd‘ﬁﬁsc'nﬂtlonal state of

alp6ogp&tivp bOSHIE telRbdroh&itignt dn cadriest @paniandakblid tcst biokgical
medi um and a conput er program mechani sm enbedded

SRERER: n, the conputer program mechani sm conpri sing:
(i) instructions for sending data, wherein said data
conprises one or nore characteristics for each

1 bl The @mpeoarsf claire 89 thra'n plcalﬂualhxi qopsm'xneméh kail @ne or more cellular

constituents that,K hav sured in test. . .
CRBMS bPOIFIL Bl SATeglens T o R OBF St el of said
cIPIPCBRAStAMGR R HRiAdd 5PndastPRE b @@inslaiha( sthte of said cellular constituent

Instructions for receiving a plurality of node

insvaist test, orgimésne pnsaédtsht broldgicakspseiaedor r esponds to a
nodel in a plurality of nodels and wherein each nodel
in said plurality of nodels is characterized by a

1 "0OBhe GosPifertofiataim @PvaRedth & chivactetidtil inhlkosheadr more characteristics
bi ol ogi cal feature in the test organismor the test
ofn enlludr canstisysat inibp Phality of gelldansgnstifgents is determined using isotope-

coded affinity tagging followed by tandem mass spectrometry analysis of the cellular

constituent using a sample obtained from the test organism or the test biological specimen.

112. The computer of claim 89 wherein a characteristic in the one or more characteristics
of a cellular constituent in the plurality of cellular constituents is determined by measuring
an activity or a post-translational modification of the cellular constituent in a sample

obtained from the test organism or in the test biological specimen.

113. The computer of claim 89 wherein said biological feature is sensitivity to a drug.
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sai d nodel conprises determ ning said nodel score
usi ng one or nore characteristics for one or nore

W@ edosiokaso constituents in said plurality of cebdTis2004/032006
constituents. 124. A nmethod conprising: (i) sending

data, wherein said data co es.one or. nore .
Idfarlhe campaer eEcnig) BLubrreuine pluislitg GhaOdels alleqtiyely represent the

I #gﬁﬁ t hat have been

l&kﬁgﬁ%gg%fﬂigﬁ?gg#I@%Saﬁ?§%$£ Igspemes or a test
b|olog|cal speci men from an organlsn1of sai d speci es;

d i recei vini ralit f  nod cores

bwitier bt Lbp et cath Biacal s B Rt pro gr more

ﬁ%%g@ﬁﬁ%%uﬂ%lypgﬁk&wﬁﬁgnmhereln each nodel in said
plurality of nodels is characterized by a nodel score
that represents the |ikelihood of a biological feature
[ e test or 8a0is b - ' .
la{ﬁd slcamggtr% ?@%g @aﬂp \ghérglgqeﬁtaﬁistuo dr%lloqrg i eé%lgﬁ]?%tﬁn%p comprises a
el disdapdgld $&066d diséadg. one or nore characteristics for
one or nore cellular constituents in said plurality of
cellular constituents. 125. The nethod of claim58

er [
g R R ¥ s L A
lik2Ehodibesfeiach sfive dnhamartyologlcdrfeadms.ni stration of a
drug. 127. The method of claim58 wherein said
bi ol ogi cal feature conprises sensitivity or resistance
ltl% Fhk Qs&gﬁﬁér 6PORIN 217 RAerei?Bch Bidfodi®l hAsurefin did ki derhore

wherein said therapy conmbination is an adm ni stration
wélogicaldiitureatis @panster ehigigs. 129. The net hod of cl ai m 58
wherei n said biological feature conprises a netastatic
potential of a disease likelihood or recurrence. 85a
[entmalcoRpaee s5¢1AEh UNT vherdinGRIDfiYe orafdRIbeslofivaltB&ures comprises a
central processing unit, the nenory storing: (i)
ﬁm%d$%m¢WBh%“$©Fd8@@@PV|ng data, wherein said data
conprises one or nore aspects of the biological state
of each cellular constituent in a plurality of
120l [The@bmeates bf ¢la@n8% whbain thaphurblég of rr&ﬂslsrfedwhich aodel scores are
test organi sm of _a . species or a test, biologica

: G9eY 1pptanses of e gﬁf@?ﬁ‘%‘ﬁ farfomnujag cellectyely )represent the
: irk}ge?gflésl'&ﬁ WE@I?hofog of GORRYA k0P af RS blbfbgﬁ:apfeﬁﬁﬁ‘és' ty of

erein sald conmputing produces a nodel
characterization for the nodel that indicates whether

[ t { dt

12%3' FaPUiEh QLB 1#9 SAFEiD b PIpA Gt rTSdf Sid peateqn wo and
thindy UIBIDRA Ritufest pbagheaiginanpl e class and wherein

sai d conmputing said nodel conprises

122. The computer of claim 120 wherein said between two and twenty biological features

comprises a first disease and a second disease.

123. A computer program product for use in conjunction with a computer system, the
computer program product comprising a computer readable storage medium and a
computer program mechanism embedded therein, the computer program mechanism
comprising:

(1) instructions for sending data, wherein said data comprises one or more

characteristics for each cellular constituent in a plurality of cellular constituents that have
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characterizing said nodel using one or nore aspects of
the biological state of one or nore cellul ar

w@onspitreents in said plurality of cellular PCT/US2004/032006

cneB mmeasiad & a (es| grpanism of asp4carsrfadest binpegicdl specsmenifrom an

[ et c uting one or nore tines, thereby

c((;)} g‘ﬁ'f}?ﬁgg%gis EJ SU‘?a ity of nodels; and (iv)

i nstructi oni) imtruciunefiod reediving aghehligaifendie&ores, wherein each

characterization conputed in an _jnstance of said )

i Heds! §eqrr spgespardsdte gnedeh i a pluraliy ebmpdeleandwhereis epch model in
o o ha, b . b o

SR RLS] SN, b ERLLHENLANG o BodlSER thil3eBle he ikelibood of &

rtaolopeakieatpr iarthotestrorganismer dredest batlogicd spdcdfien didsaid computing

Co utgr of claim 131 .wherein said w de area network . |

0 RaTel COmPHEE el ihing, i BigEL NePTecINg R oF e characteristics for

WRIR inkbrs 8é1Fl14 BhQHhGA inSAIPIErafilydSikeliflafcSHsBRAE:

134. The conputer of clginggggawherefn gafdsdﬁgease IS

cancer. 135. A conputer conprising: a centra

40 C [ nipt...a menory, coupled to the central
Blrzgcgg%eﬂ%dgﬁ%,mlpﬁ'e menory storing: (i) instructions

for recei vi[igeadihg datawhertin saRil dhtdednfprzefBhd §8H0RMMaEteristics for
nore aspects of the biological state of each cellul ar

3Rk esltularisonstifuent iy g plarality obeelludar consiituentibet haye heen measured in a
BT or R, OEPhoERERHS R bibioBich P Sec MAMNE Th Shoalipgfsaid species
agindsai d species; 86(ii) instructions for conmputing a
plurality of., nodels, erein sajd conputing produces a

model char 48} ECPY IS ad}/‘m‘fa _Fy %de?fiﬁTré%Fs’ e %ECh model score
Rlotteddnty to?f mBB&Igh 8 phdlity 0P Rl &sid Wh%féﬁ?%ac‘ﬁ% el fi5daid plurality of
organi smof said species”or said test Dbiologica

gpedsilnis whiragietizealiby omgdelissore dlfat sepirckesisedlnd kleelihsodiof a biological

er. of a biological sanpl e cl|lass and erejn said .
Telatiin U Gy ofrh Sns PP SRR slbtn Lt Gadiiniy said mocel
SRhfprivtsdetdriniing® bai bR Bscofd WhgO6iR B'mdfP cRard&BE&1cS f&fone or more
the biol ogical state of one or nore cellular

<sHular eanshtuents in saad Blusaliny af sellplagiconsituantsar

constituents; and (iii) instructions for comrunicating
each sai d nodel characterization conputed by said

112$t Mhe methirl dfelaim@8puiidraig sailldfoloficlobFuteRIomPridey @titivity or
product for use in conjunction with a conputer system
TSRS dher¥ogr am product conprising a conput er

readabl e storage nmedi um and a conputer program

nmechani sm enbedded therein, the conputer program

neéhdhe srettedmfrcladmn@s wlieyein sait thecapyois an hduninismgion iofig drug.
data, wherein said data conprises one or nore

127. The method of claim 58 wherein said biological feature comprises sensitivity or

resistance to a therapy combination.

128. The method of claim 127 wherein said therapy combination is an administration of a

combination of drugs.

129. The method of claim 58 wherein said biological feature comprises a metastatic

potential of a disease likelihood or recurrence.
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aspects of the biological state of each cellular
constituent in a plurality of cellular constituents
w0 bas/okaee been neasured in a test organi sm of P@I/US2004/032006
species or a test biological specinen froman organi sm
of said species; (ii) instructions for conputing a
node? c§nira PrﬁF?fF‘é‘El“Piﬁ’ of nodels, wherein said conputing
pro at
i SEFoR, R R Soal bRk bk LBt dl iRy St
or said t(e)smstbmmlloogforraecesxp@date,nvﬁerr@ms&d|ddtamogmmsssm>r®f0r more

sai d ecies.i g a nenbe a biglogical sanple.class
osBAS WHDF Biolowta SCbThraeD Fg acanshstid Tl R G et
ccﬁ@%@&t& Hak BARDeSANtbafRE@]n HREIEgMIn OF a BRICRs 3P RS BioMgical
t he bi ol ogi cal state of one or nore cellular
speoimsni frare Ar srganisseicdalsl weeirs:t y of cel | ul ar
tit
ot uct | Odepa ok Bl dodeEly L SRAR BBpRRLIE uherein said

con@tting ipReius el dimplelrohbiatieriedtiontfdeihs matatithat inflicates whether said test
i nstructions for communi cating each sai d npdel

orgARPAOL &3 SBRGIGHPT SBifIERt Btplegical sPsciaehe® serd rgppism of said species
is a%%ﬁﬁé?to;t'g%%lgéfial%gﬁgfétc'lﬁg and Wherefty SR tm rsQﬁlrrﬁ‘SBel comprises
uct n njunction wwth a co r system
chat’e&tatmnmﬂa&irmpdd glsialmope oduote aspegs dEtha @mogloa’rpmt@of one or more
re%%labl e_stor.a ut er program

&W%?Heéﬁﬂggﬁgg’?‘frﬁ@‘iyéﬁ e”‘ﬁf‘?ecog‘g%ﬁﬂt%r program

mechani s migaRREEbAY or képeatifs §aid Ristr@difonk @ doffpRtiMg Be or more
data, wherein said data conprises one or nore aspects

times, thezetyi QﬂlmgmoaIsaldﬁ)éltréllt(ﬁfOfGE@hlsc@ld ul ar constituent
in a plurgal ce uar 87 uent h hay.
been meas\iP) laytflﬁ:tlgni iéo§ n| s %ﬁ‘dlasggl r@%&el @Eara ?Zatlon
cdn@fiftedPinGnQBdt Sl oFpEE |1Mcﬁd§r&ﬁbﬁébn®;ﬁlﬁ1@gl sm of sal d
species; (ii) instructions for conmputing a plurality
of nodels, wherein said conputl ng produces a nodel
C . .
SRS %0 SRR BRI Rk ok obe ampris
insuddionp &ireivang sAd dathésirn brahagcaaputspect asvidé aeanetwork.
said organi smof said species is a nenber of a
biological sanpl e class and wherein said conputing
nT:l{e' &ﬂ‘@) @éf?%? @ﬁi BT WidreBdid 9AdLarBPAG VoS iR H‘lternet
ura s using one or nore aspects of the
b| ol ogi cal state of one or nore cellular constituents

TR P S e S5 R SRR SRR e

characterization conputed by said instructions for
conputing. 138. A nethod, conprising: receiving data,

13h e qomputar of alaim d 3Apythicksin sadh disease Apsaiceispect s of t he
bi ol ogi cal

135. A computer comprising:
a central processing unit;
a memory, coupled to the central processing unit, the memory storing:
(i) instructions for receiving data, wherein said data comprises one or more
aspects of the biological state of each cellular constituent in a plurality of cellular
constituents that have been measured in a test organism of a species or a test biological

specimen from an organism of said species;
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state of each cellular constituent in a plurality of
cellular constituents that have been neasured in a
wo ems/o@7gani sm of a species or a test biol ogi CBCT/US2004/032006

speci men f(ip ms&nctwnga?dsh Mpting aiplurslie of esideBpwhereinngidcomputing
rmdel ina plurality of nodels, wherein sajid

defge agnogle Clesafian R £rhempdsl 1t s1d phigalip abm Ofiﬂafhagmdlcates
dvmefr%gﬁ%egeﬁaﬁgoa%@oé@aﬁq desiks Bf &me%elog&gl %e&ﬂﬁ:ﬁ'fﬁﬁn said

or said test gi cal “speci men from sai rgani sm of
@gardsms pé sa_uéSpecmsas aerehdber of a blohlgmabgpixmﬁb changridevidreig said

and wherei n sai ut i ng ,sal

ERIPAEE SO TSR LHPGOHOaE FRICRHGTONY B Bk B8 pEetdelgpsing one
driforRiaGheRe dFdhe @ibﬁ)_tgﬁ:apitat@ r(‘)? oR¥ ombﬁ: c‘éﬁhiak‘ t&stituents in said plurality
constituents i n said p ur al |ty of cellular

qu:nﬁulatmnwenhsem@atl ng said conputing one or nore
Lomee it ot GRS AR AR oS BhnRat e el ko m ORT Ehaiici@htion

conmuni cat erizati on

w@&ysam@mrm@ﬁ)hameo@fpuﬁ@g,d Con'putl ng. 139. A
nmet hod conprising: receiving data, wherein said data

conpri ses one or nore aspects of the biological state

10.;6 %?&PS@%II to?l{ éﬁ%that % ih E‘oxﬁuﬂfétﬁ%q’w{ht dc puter system, the

cell'u ave been neasure
doaqiut@r;g@g”rhmrpraducac@nmlwa osmputtieshddblostogie aiedlum and a
speci men froman or anls sai d speci es; utin
w%r.p{%rem w&ém H@?%thsrgilu ﬂtﬁﬁ%&tﬁlﬁtwr Fedanism
mﬂg{m nar act er i zation for each nodel in said

plural ity of nodels that indicates whether said test

88or gani snipistsaitidns fre c¢cstying datai wheres saididgtaoygimpaises one or more

FBRGLPT B veTeA o o O e ATl P Rl B ARy Bt

CRBTEALS ehat IR BeS R Pl flre Bl LlebiZirfthi@R6ha Sgdcitspd@dst bidlogical
said plurality of nodels using one or nore aspects of

speeinsndiarype afgasisan of seid peeiesr nore cel | ul ar
constt LU by, LA e b o o s
e Aiag SFddided Dmodelrohitae@riz&n for the model that indicates whether said test
organism of said species or said test biological specimen from said organism of said species
is a member of a biological sample class and wherein said computing said model comprises
characterizing said model using one or more aspects of the biological state of one or more
cellular constituents in said plurality of cellular constituents;

(iii) instructions for repeating said instructions for computing one or more
times, thereby computing said plurality of models; and

(iv) instructions for communicating each said model characterization

computed in an instance of said instructions for computing.

137. A computer program product for use in conjunction with a computer system, the
computer program product comprising a computer readable storage medium and a
computer program mechanism embedded therein, the computer program mechanism
comprising:

(i) instructions for receiving data, wherein said data comprises one or more

aspects of the biological state of each cellular constituent in a plurality of cellular
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constituents that have been measured in a test organism of a species or a test biological
specimen from an organism of said species;

(ii) instructions for computing a plurality of models, wherein said computing
produces a model characterization for each model in said plurality of models that indicates
whether said test organism of said species or said test biological specimen from said
organism of said species is a member of a biological sample class and wherein said
computing comprises characterizing each said model in said plurality of models using one
or more aspects of the biological state of one or more cellular constituents in said plurality
of cellular constituents; and

(ii1) instructions for communicating each said model characterization

computed by said instructions for computing.

138. A method, comprising:

receiving data, wherein said data comprises one or more aspects of the biological
state of each cellular constituent in a plurality of cellular constituents that have been
measured in a test organism of a species or a test biological specimen from an organism of
said species;

computing a model in a plurality of models, wherein said computing produces a
model characterization for the model that indicates whether said test organism of said
species or said test biological specimen from said organism of said species is a member of a
biological sample class and wherein said computing said model comprises characterizing
said model using one or more aspects of the biological state of one or more cellular
constituents in said plurality of cellular constituents;

repeating said computing one or more times thereby computing said plurality of
models; and

communicating each said model characterization computed in an instance of said

computing.

139. A method comprising:

receiving data, wherein said data comprises one or more aspects of the biological
state of each cellular constituent in a plurality of cellular constituents that have been
measured in a test organism of a species or a test biological specimen from an organism of
said species;

computing a plurality of models, wherein said computing produces a model

characterization for each model in said plurality of models that indicates whether said test

88



WO 2005/042760 PCT/US2004/032006
organism of said species or said test biological specimen from said organism of said species

is a member of a biological sample class and wherein said computing comprises
characterizing each said model in said plurality of models using one or more aspects of the
biological state of one or more cellular constituents in said plurality of cellular constituents;
and

communicating each said model characterization computed.
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