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WD 2005/ 042760 PCT/ US2004/ 032006 SYSTEMS AND METHODS
FOR DETECTI NG BI OLOG CAL FEATURES CROSS- REFERENCE TO

. RELATED APPLI CATI ONS Thi s application clains benefit,

WOdRes/@s760). S. C. 119(e), of U.S. Provisional Patr/@nt004/032006
Application No. 60/577,416 filed on June 5, 2004 which
| s | OLOTPISPARD METEHODS ROR BIOLGGICAL F ATURES

entirety. This application a c al ms benefit, un

iSpV oat onC .65}53@% fi(ﬁe‘% @gitmf’ n‘tz‘é’l‘lszoos

which is incorporated herein, by reference inits
entir eﬂ“!;xis appiicati@pghinG dendi, @ldsn3TUS. OB bidief oft ). SuPkbeisional Patent

AB;QH %‘PPB‘? %@g ‘b’ﬁggdﬁyﬁ’h%‘mgs%@o‘gh %@S{?‘%ﬁﬂé‘?teégemm by

2 ffcendei ihhtsle&tltet}c ormm@uxeﬁldﬁenseldmmbueﬂeﬁi NGB, UBIT. §'119(e), of
its entiret i cation

b ertivesh oot pnte Bionue 60Pa7 okt Plediam Seatemyer 29 2003 which i

14c8brattherdih, 115 % f%fénéfp m]ié@&ltﬁ'e 290 appitiaGh kiSo clalms benefit, under
i ncor por at ed hereln y r ef erence inits entiret

THT 5-aBph 1 46k ofiUiSs Proxl siamabPaien #ipnlieation il ﬁOféﬁ? ﬂ‘ﬁ)ﬁled on
US&JUEE%E& %gv\%ﬁﬁg Q\th&% in%'a et acfi’?%éﬁ ]bly]rZ17erenb 5 uef ﬂ? Qllillrgtgn This

Phcon)
i applicsticans a cmtmuation-lﬁhﬁttlf OFS. Rdfent AppdichiiGNNo 1 B/ 8éle2 16, filed on

i B Bindihn i ERhorRRg . B of S bt G 8 pplication is

aslséla 6@amAationFinPafloP U3 PateBDASHINRIS NB. IW@R@WO%M 4,
THE INVENTION 20 A first step in rati onaIIy treating

dt@¥awbicnds ingprparated dickeps by 5 ?rémes Hy sbifety

classification of diseases, the results being used to

determ ne what ki nd OETIELEWQ‘I{E‘WVEN‘I' has and to

predi ct the person's response to various er api es.
The effectiveness of the process depends on the
qual i tThedield hﬁhislimmtiéﬁli wddtésgn computbeystemis and hethods for identifying

f. hod I
SRR d P R i D pERE LB R st ared To

refine and inprove the classification, of cancer
cells. See, for e ol ub et al 1999, . Sci ence
286, p. 531 Fur%ﬁiﬁﬁk%omeﬁwwww Nt Ur e

415, p. 530, illustrates how such "nol ecul ar

o profilj 'ﬁgst step jrl FARb Yl'yrﬂﬁaﬁx?gncﬁgé'asffs@é §§s£§591?et peltiEnt a¥@ista

Veer et al. shows that the results of
gémifmtmneﬁﬁmaseartbﬁ fepylisdebng lbecé@sietemm rvehat kiad of digease the
J)%ttlar%fhag ncf tg%%?c{] &Qhe C%e SsurE oﬁ?cJ 3(, 1(&15@7@&65 Cﬁw el?%f;tiveness of

p Cli
nht psices |dspe(nt1hen t?qarqaaldy oﬁfhctchemﬁtﬂmm A0 lakhe ItheSdaBeEGf, cancer, the

V%g{:l?;l gﬁorgg%r?/ metgo srtg al(ija }’z%'[?ﬁ% R;I[Aeo%tprrrc%&%s E‘rorrn tumor cells has
started to refine and improve the classification of cancer cells. See, for example, Golub ef
al., 1999, Science 286, p. 531.

Further, van’t Veer ef al., 2002, Nature 415, p. 530, illustrates how such “molecular
profiling” is improving cancer classification. Van't Veer ef 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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breast cancer patients is chosen according to various
criteria, such as the extent of tunor 1 WO 2005/042760
PCT/ US2004/ 032006 spread (which invol ves determ ning
tvomos/sizze) , whet her cancer cel |l s have spreadptDusive4/032006
auxiliary |ynmph nodes and how many nodes are invol ved,

ST R ity s Bbre e $Ghon SR SR BacPi ool FARRpread to the
of adxfl@$ IVeiph nodésd hatv mantyinogded zhelrdbbfeamd MSletthdIStant chmcal

renmoval of the turim and r adi ot %Jnf ort lﬁnat Y
GHEBFSeE HEFEEh TRHOBED 3 oG TGP ) e Mainslay o reatment
MetiAsl asduding ThtUfiscald S fR rbiioval BEAE tirflor € B&duﬁtﬁera]\j}() @ﬁfortunatciy
who, after surgery, wll require further ("adjuva

t heomgef thase p@twétSriﬁtérr deyelop |°bm%lélﬁfé%5rat8§ J\h“% ekl ad’éF‘Il Q ldenﬁfy

t £ r
b8 0SB 89 SENRRL RO ISR R Ky mcoon

41@popts of smceatmﬂls Gat vy heeralwadysgpread don thg primgst ﬂumor See, for

Cancer 6 \/ {

ph%%& dgs 'rim(%l ‘%’gantd]o quéﬁgg‘ﬁéj%%é P%%%ﬁf@@wluggt% g?tsalolggg I

CyNex. Mn&rdﬁmw,pmzﬁm reach cancer cel I s through the

bl oodst uch treatments frequent have toxic

i de o AGRfAn Ty AR PR e Rl e e rscer hutators or

t I &A$HBB drupa hat Feash Eanbdiak]lythrdugh itlRtblGdisirédi. OSigch treatments frequently
cli'ni cal and hi st opathaol ogi cal i ndi.cato

pahave pissiggeifecte é@e@@%g WRRER Hhe Ffégl%fé‘ﬁ?fisr‘-‘cé UFptipent has traditionally
aﬁxgﬁ% Jrﬁ)%& gluﬁﬂdrl R hi@t@ﬂzﬁﬁ&f) RAHtiRdic A8 (e §. UpRienty @‘éedegrec to

e cancer S express the oestro
r ewhigh dw)can@v e¢llstresemble theje nmal covwieEnests, the fumer grade’, and whether

gg%?rtgg{)éetﬂgr )?Pa? tl¥e QR0 ek B ?}E)IC tEv\éﬁ také‘?to&%t‘ﬂers AYFehr, these

perce age y patients
\Mmdmﬂdi'schr&am? pbaBnpredicivt. [Ho, st yzai:rhajbwtanhlaibpmcmwe of lives,

C Ao e el bt DR D Yk B o lisgy10he B on o
Nefebife dnkieceskhry 5&&05@ adRivhniaga@idagr studies are 20

begi nning to be used in classification schenes

at t enpt Thegesulia phvandy Y o2& el 80% flatuss 41% peditas v e%leas @ther studies are
Lﬁ%?r)m{g{ 8k ﬁsegﬁh 'cﬁ%ﬁ%‘%ﬁ? sdletlcltal Mtefipt R BhRGIeEA a biological

asses . 0., r east cancer reqU|r|n
adqumn (¢ .betmapl;) fiper & paticht iotespluns litycod biclegagal seyerle plggses (e.g., breast

i r(f ﬁi;eé-?ecﬂﬁj %ﬁq@ant np@ﬁ?%%“sgén m%er?i{at ?J}ésrﬁoﬁ% mﬁe acguvant

&

gani zations s
t Nierapw)O M iﬁﬁuhiaﬂaf cimical ividid, émalledmy Etlsmpammsaucﬂ prgahigatidni euch as the
%@8}6 aonué\ %} }Ugh q?a{r@g%i@?gl% Eléﬁtzﬁﬁ.treﬁegn ng%tlzn%on for Research

p reﬁﬁeﬂ%z{tﬁﬁeﬁmﬁ@aﬁ&:\‘ dn theNSERMECarRBAnMahictat greSd;tﬁl? underway to
classification schemes. See, for exanple, Bra

2obs:ovgcanéwebdateamh c}gssﬂ:'z@slonﬁphem%e&eofors%mda.ﬁ’cram 2003, Science
Pf ation schenes are avail able for breast

cancé or exanple, Ramaswany et at, 2003, Nature

Genet i ¢4 n@@bermi baﬁogmd)vhasﬁe@caaogmmes(m@g@]abh for breast cancer. For

example, Ramaswamy et al., 2003, Nature Genetics 33, p. 49 provides a gene-expression
signature that distinguishes primary from metastatic adenocarcinomas. Su et al., 2001,
Cancer Research 61, p. 7388, 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 ef al. molecular classification scheme is useful
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30 signature that distinguishes primary from

nmet astati c adenocarci nomas. Suet at, 2001, Cancer
Research 61, p. 7388, describe the use of |arge-scale
wiopsr@bishi ng and supervi sed machi ne-1 ear ni NGCT/GS2004/032006
algorithnms to construct a first- gener ation nol ecul ar

t i]na 1%&031?12: e(t)asba?lc C r%cerslm wguchag? ong% 8? &c %@%ﬁh{n&%&cyg H%synot been
pdetemeinsd. Wilk@cdkd ef./2002] Amerieandogmal sfPatopipedés, prévidesSun

et al..nolecular, classifi chene is usefu
26@%?5@@%&9&@&%@266&9%%@"%0&1%5 HEE figpt Is Feorrcfated with
NRidasdddubGval dDR&IeSpIsTlivivBiealt chi®r %tleﬁtsn Reéhet BEADDOGRTYe Journal of
tunor has not been determ ned. | son et at, 2002

ABiglogieal Chewistra 27 4. PA% oTwviflFEs 2 @enctis signpgessfon uman breast cancer
e i
LIRS S SR s AT TRy sganr
shuminybreasg aneeksllp Gl are weetbrpressing amgeqterpm feespteyr-B (PR-B). As
2 .
n%ﬂ%{setdr é' Fé&}hf gpcg gg §in g’?‘%%, cgl e()élg or é‘lg r%e Il'gﬁ Slal?og'lﬁra s can result in
f mdsiwith diffeeas prcxgame rand heiniometrb@bnmeacss profiles from tumors that

oyer - ex ssin ro receptor-A (PR and a
QRS ety & RS TG BY B DU A AL Al o fiegg Research
ab E p0SETY; BroRIdRS & hidlecRPEeS RANNEbsEE BR DN A Ridr&iRrad)dataARat can

i ndi cat ed by Ri cher et at, 2002, an excess of one or

t HECTERIRELe tYPOTS SaTe8 ORESIERRSN FRSSRIOE SMS. tunors wi t h
di ff er%bl@l%@ﬂﬂ%sklﬁcﬁ%q s@ﬁénf@%%ﬂfn@é Qm%'a}’e%ﬂﬁsassam ling of the many
profiles fromtunors have equi nol ar eveg %
t bielogia! Gmsifivatiawr Whem@tbatkaeer gyetlatde fcalbreastzc@oqe,r Bartiaas breast cancer,
6 i l.ecul ar .
RERHusfths of pat? Ao R AR RN BUERL Qg remggpnuive
dblsmgicm dlagsdHichtiom fiischkiz aetiagnosie sf cangapenaakbpiml; eednahots generally,

Gt O Gl BB L O oSG TE R S S BB gica
clasHichiiGrodchOesSs RAMBSy bAAre @R sﬁt‘!@éﬂz@@ ipuf Qlg. FoRRdled microarray
cancer. Further, breast cancer 15 repr esent’s ] ust
offda)o fThH’iar‘rWafb?@fb‘@l charpctgrizessbiplogise] wreimsn, qhﬁsme@élged input and
(EIH t ?@a&'h (ﬁ@ iedl 'c}égm ¢ BB Gl de rﬁllls@ﬁf F&:ﬁﬁf?ﬁjdo MRcause of such
inc e osi s of cancer generally "an even nore
g@s@phb Ixycdlcazhcrdc apficsiogalotypically seamdy a Gmitedsaistton apstfof such

f Qe rrent i oned bi ol ogi cal
e@é@%&%%&?ﬁﬁ % i s that they each require
speci aihuggdvénthel hbo(ve backgrdund b4t édnsrtied ahe @&y are diap@)ed methods

Jn an effo o.characterize a _bi .ca
s%é&%alﬁleﬁ biglegical 5%&%%3#9%%%@?%&%@ e AITe Srecigmeint
biiglopidhiCMssdsl assi fication scheme nust be deci phered.
Because of such obstacles, nedical care professionals
t y pi cdPisqustigeongilaionof g wefarene darsinewill nat begenstruest asapcadmission
I I hus, given the

ARG e R RS e

|nproved met hods for making biological classification

schemes avail ablsf Torstﬂdﬁghg{ybﬁq,ﬁ@?ﬁb%dwto 25

bi ol ogi cal cl assés

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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Di scussion or citation of a reference herein will not

be construed as an admi ssion that such reference is

prior art to the present invention. 3. SUMWARY OF THE

Wwiddedsfdaghso 30 A first enbodi nent of the preserCT/US2004/032006

i nvention provides a conputer having a central

BEe%g fgrs %rlnsﬂ 3 oﬁ 2' éec%ﬁ.ﬁr g tes fest DIo y%g%%?&!uﬁgl? {r"%'g raﬂc tréa% ?11 the species.

r fheineinogy fhather, stosbeinsthuetibisefod ednaputiogp miciebinandurelityrf medels,
racteristics for onstituent, i

i B marelaS e a0 R Pt TR PREVES Biscodhoe or presence

”6{5@ biloRfEidaNfedturedin'th2 128 Q5 Mbd/&AhPEIt bilI3gI0A/spE20 Computation of
t est or ani sm of a species or a test biological

s BrecTeAsheaRs I BAF S TERAE dinrandel saresising e or Mefrchargisistics for one
f Hf ﬁlBrelr ceﬁﬁl@f SnstidlSté #Ghé PRAIRPST CARBUE NS uentsTOAR) méMord further

plurality of nodels, wherein the nodel is
c h@mmseems*ze@ong/ fog repsaléne the trsugtieas for PRGN PR BOTe times,

| dh f
tes?éﬂ)g%m%ﬁuﬂrﬁ oe?Bl;ﬁ éﬂ)tpéfs rtﬁo Ilsg }gg(? gt@{e é:EtZ% F&Eﬁcgrhdr? afefstructions for
Compmumbatmg cath &f thheommded modalpedrsses det er i ni ng t he

nodel score u e._or nore ¢
or nor & L&A %85%1586' s (G UTLRYE fag]{ é}cg rﬁrctaofn%?mm%ged%the
C @lstriidtRins €2 RO MuHR By an'ﬂl%ac}man”d)eﬂ yedrelirt m&re two on‘pforesmedel scores

i nstructjons f rep he.in tipns for

C RABREPYT Co € rerty B it sl & By o e feptefiments, ive or
PhidkAhnbéel séa‘resr@.si 8brimuMbsed 5y B @btrubtidnl SorBoREvAIcKiAg and each
instructions fo comruni cati ng each of the conputed,

mowdtl seerg i the ﬁyg of moroReded sensen GeRERoNds ipe differgpimaodel in the
ngﬁﬂlﬁg%g& j&re communi cated by the instructions for
conm

cating and each nodel score in these two or _
nor e nhmmemmoémentsothemums tfer receavifg date mmHMenstﬂunhons for
the pluralit nod sone e odlne
e AR S P PG oy ST 8y kBt Rty il B et 1
f edme @vaimERS, thginandiescior co’ﬂild&lhlce&mg rcempfiset |hﬂnfclt1m&s for‘
nore nodel scores corresponds to a different node

t FansTstine Gpch mede! sRorG P ROte RMPYITE oY BAVf HAE BeSppipfich as he

I psipections for receiving data conprise instructi ons
for receiving the data froma renote conputer over
wi de ahleﬁ@mq@ﬂ%@ﬁkﬂﬂﬁ@cwea@t PIFANIFIROE Higdest bloﬁpglfs‘ibﬂi?mme“ is deemed to
eHB/%dchg? Bfoglcffif fagtufe%éljé ?ﬁe’d S h@de] ﬁ'lqw’gﬁhfh‘?%bﬂﬂodels when the
I'se | ransmttl each nodel
smmﬁel stareds marﬁrsteramgerqﬁ uralsacs ovet o heivel thedriaogipal tfgaburk represented by
er net

* Hen ERL AR BetisEoPaP e B SR ook Hbodinents, the
depIRtal Ratufiid @ didagselaued zﬁigiaﬁﬁlr (4 g abradse carepr, Amgrhmdr, lpyostate

acarlrlgereLollogcttapc?angéruorv%lmlartl cancer gﬁg ér%ar\{\cﬂre %agtplg cancer, or rectal cancer,
5
erc.}.

In some embodiments, the plurality of models comprises a first model characterized
by a first 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 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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model score is in a first range of values and not to
have the biol ogical feature represented by the node
when the nodel score is in a second range of val ues.
wo seiE2mobodi nents, the 25 bi ol ogi cal feat ur BCTHSZ04/032006
disease such as cancer (e.g., breast cancer, Iung

rostate ncer col orect al n
C an X gi;s COE}IPI'I%E& anab abun an e of él‘ées ne;or More %eélgxﬁlr %gnshtuefl i B test organism
C affi d@rspeciatot the, te:ltrmcﬂ@gmal epeatannfieorh an otgaaisml afitiad sp"egaes)f In some
mpdel s ¢ mpri ses a fir t nodel character d. F a .
F PhGinSio QEIPRSa  PE I B0 TR ibe (b A oAl Ssfimsy i o biopsy

a 0% 6heFfbriE edmse b/ aacuﬂma bloocdDbdrdeNbichdt, Olun@ aGitbitatk 2

constltuent whose one or nore characteristics i s used

t SOlOBIBIN.ENONEYf 3 blsdderpuomachopia 1°8Ua f f erent than an
| dent i s dniRimdttd 'Ehé:CcQE%Y hk&@a{arde’fk%ﬁcs‘%@%g%esgﬁ@{lﬁar constituent

characteristics Is used to conpute the secon

s ebwrslanderrnd dlvred atadswetirisesedlulan caristiiugritabnidanias of gt fepss one hundred,
(0] 0] r

c apieFi T ndrRE B Pl bloifunt o R egnr WRlfind Bd iy thousand
noelblar conttieeng iu it tedt praphismiof iR 412064 OXAibe blologzcal specimen from

PCT/ US2004/ 032006, de S < S bundance o

C RS SRR OB ePegiee] 1) e eRI<iin ey ARG GG 1 te plrality of
oeam&rscrahstmentsh@nmwc@@wbr ¢eAt est bi ol ogi cal

speci nen fron1an organj sm of the species, . I n saone

i nst andeeme b ol thesprRysbiRver s bl SpngtHguegt in the one or
t Bl &3l b@ﬁsﬁﬂieﬁ@lls SRREIORI blsa ﬁb@iu@féﬁ:yamd)ind%tJﬁﬁfacterlsnc in the
formof sanple froma tunor, blood, bone, a breast, a

| angyor moggrcharpetersticaobhe 9¢lbﬂa;cepmﬂtueahm@bmqu bal negasringra
2 SRR e BT B PRI RO 0Bl or
ahmnmah@&ahmﬂmhh& Hedoanecnthotdinsass, aeﬂhmhamnﬂmmmtunhenneormom
ances. of at | east e .hundred, . | east X
P BRI FomSiR I p PR ot cRROF o0 inJBt GRE Toptl ceracteristcs of the

t bauZaREnaAmEEnt 1WRBa¥net %2 wieABtingGetdnblafinat KBGO theakRtllal donstituent
the test organismof the species or _said the

biﬂb‘lhé drstensaya oF thedest biokagica! saseimsng dhioams @nbadigents, a characteristic

R e

c Rmmments BiNtkterinmed msing eqmmém offipity tabging felloaved by tandem mass
e(fEI%{l]' gtr% ok Sﬁl‘[astolg ne%llﬁlgpggnﬁﬁ@ ﬂtusin a. sgr?xg@%%ta%ed 1021 Bhe test

r bipanismlogitie: tedt bibiagichl specinmenadh edims tmbodlmemh,ei charaetedstic in the one

nmore characterjstics t he cel | ul Sti t is

oBt BPIFSGRRgleHELs QF ﬁf'dﬁ‘it“ Snsﬁlf‘é?ﬁg‘@rtﬁ“pl’ll‘l{?ﬁ fI§F§'tr‘]‘ Gpmstituents is
alteMindl BONEds@AnPdn dJAQitE 6t 4 H&s@ftraﬁsil’ﬂﬁinhltrﬂ@d]ﬁcdtﬁntohﬁle cellular
test organismor the test biological specinen.

sernstieion i sempls obtgined fiom e Wsbergpmism ORIN the, teﬁh'alol@a@abﬁpwmen

. nore ﬁleéotnléleﬁ{boaﬁ%t {hg%mlé ikal féni gs@hﬂtlﬂﬂﬂm% drug. 1{1 some

characteristic In eoneo nore characteristics
t trebodimkhtsy the plocihist éfinedels fos whivh anadeldscbies mrsanompiuteg by instances of
{he QI?sltr%Etlxé)ng %or csotm%tu mgo ff:olfectlve‘fyerelpyclsgr{t tlgeopqgstelnéeu&%%sence of two or more
biologica! features. In some embodiments, each biological feature in the two or more
biological features is a cancer origin. In some embodiments, 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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in the test organismor the test biological specinmen.

I n sone enmbodi nents, a characteristic 20 in the one or
nore characteristics of a cellular constituent in the
wouwoedidstago of cellular constituents is deter nPCEUS2004/032006
usi ng isotope-coded affinity tagging followed by

t apndem nass 0 anal ysi s of t e

c RV G irdfhne Bt S0 Mk bR e £fthor biologica
Of@wﬂésﬁﬂprefentsfwdlffaﬁﬁt dah@dr ogginaln specinsemes,|the ﬁm more biological
enbodi nents, a_characterjstic Ac@ﬁt he one or nore

c EpabusestcompEiss & frsheliscase ang 4, 3e5PCYFEES t uent in t he

pl ur al i nRfenfRtintnal the PRFAlity dembaelt for 3&511@1&11&[%6&@& Ay computed
nmeasuring an activity of a post-translationa

byirslageasiob fhegRstrugons Py Gomputing %@PFIY%WP“WS?W ahegptpgsnee or absence
0 Bf" ?e't&@é?l tioQRl tdénef ﬁ%folgﬁﬁgﬁ%?e@ H sonf® dnftRalfets, each biological

ogl cal speci nen n sonme enbodi nents, the
bfaahmgmh¢ bétwaeruvwe and taemy thﬂlelqai/fetﬂtb‘rfé igia cARCeT gTigip AR some

{

SEBPEUTER S e RSBt lor bR repibon O He PR dicase and o
f esconddipeise.ng coIIectlver represent the presence or
absence of two or re 30 biological features. In .
Sone. eRBOFTAECor R BT DRPERE 7 SmAEG MHITE o figprocesing
OGnifBidEa MeMbBHotpled {oBé bérdR] pocasignfier Ty ﬂng]lnﬁry dtdl'es instructions
some enbodi ments, the two or nore bi ol ogical or@m ﬁ;

c Bpedeisingdata. r e dafescompaisepe 8T BRRcharagicsistics
ephRdheRnh S 1&21?? Bt H:rll @lar E¥nsBfueR dRk ﬁa\feQJeerY‘ﬁbE‘ﬂrémﬁ %.'test organism
scores are by instances of the instructions
f of a smmpuon mtgstdmlbgcztl ispesimen Gpm a8 erganismeofthaespspiee B memory
7
P uEopd i el et HAARR. Fach IBefih e
t bmraﬂitwef 106delhois eheha@émgd bak mddebtcaredbatrgpesess mluaataence Or presence
fer ncer, n so t he e .
obt s DRtseERBGn e it AraanBu S g iR e, o Guputation of
aE] espectioe arvdeldh SRI@ality df HRIAELs Qﬂ?ﬁpﬂseﬁﬁétéﬁnmmgehe model score
plurality of nodels for which nodel scores

C @:ﬁg@}gtg@ wﬂQ We;;megtgm%e HEIng ARe QriRqre ﬁ}&riicéq{éstlp%for one or more
éml%r 'cgtgstl h{s‘?ﬁ’ fHe RIr¥ity %Pf:éffﬁ[@ﬂ 'boﬁs'ﬁﬁleﬁlrsei?ﬁg ﬁﬁnﬁﬁ‘y further stores

sence etvvee two” and twenty biol ogi cal
f eatruttions folr nomomeicetingowtmotel scara epmpited gindastance of the
feature ip._the hetween two and twenty bi ol ogi cal
fg"g{r'ﬂlc@%s?%c%mg& neer or i gin. In sone enbodinents, the
bet weefiill xtiaendsgevsnfilye invaitogicemprifee ammpstecpmmanswowct for use
first. disease and a  second.di sease. 10 Anoth

off CRBNPTRTORIE FOBGH Y SED. 176 S PG ot RoSoh Eorars 2

PEQRARS rBfliable @totrag;?;nﬂladmmwa YorfUi@ pRsbrir niddBarian Exlhaédded therein.
processi ng unit he nmenory stores instructions fo

r $h@pqmmgermgam THehaRiton CUBPRIES YSUUCHRRS BY Iervang data "The data
F@ﬁﬁﬁ Sty bR RAfNcCRY LAhEIMIENAMMHRH o pRrdity of cellular

ty o ar constituents that have been
msuments that bavedeen meagaredgnm test organjpre of @ pegies ar # test biological

RSP PSERAER of B3 Ty 8ex” 193 U ARES prb PR im further
comprises instructions for computing a model in a plurality of models. The model is
characterized by a model score that 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 mode! score using one or more characteristics for one or more

_cellular constituents in the plurality of cellular constituents. The computer program product
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15 further stores (ii) instructions for conputing a
plurality of nodels. Each nodel in the plurality of
nodel s is characterized by a nodel score that
woexsdetss t he absence or presence of a bi ol pgr/watoe4/032006
feature in the test organismor the test biol ogica
speci nen. Conputation of a, respective del in the
p lﬁmhar FRIPiSES inpEutiens ripeating tammuﬁp%r £PBPHEgSne Or more
S GRS, th@SHAOnHusfy metphuamﬁ of BRBAE! SMEAMMEE khelDliipRited BRogram
or nore characterlstlcs or one or nore 20 cellular
c pregugticgmprisesiipstivpdons|for eommynicsting aachupegel score computed in an
c gﬁpﬁ ther stores instructions
gga%g%#ﬁﬂéﬁg?aﬂgneac 5%%% score conputed in an
| nst andeotbér asheet of the inventioroprevitler a coommataripnegrargiprdduct for use in
S?@ré?%rﬁ;]og 3 gg‘cﬁg‘i‘)g{i’g{er Epfsst teccgo:]r]rjlpﬁl Hg%aen? oﬁu&ngmprlses a computer
c wxﬂaﬁleﬁo&gs ine tiumldid acmmputee pragradgimachaplsacktbedded therein. The
ises a 25 uter readabl e storage medi ym and
‘%PH %frpf%%"@gr’%?g%% SPimRtses fsBUeHegs {45 g?cg;v,r,ng Xaﬁﬁ olhe data
C@cﬁﬁ? 2§ o AIRAECARENANSNToR QAT JeBEISr dONSHithet tih ® PRirdIRY of cellular
rece|V|ng data. The data conprises one or nore
cwa@@@tﬁ thet havs been megseredde pItest B2 RIS OF P ERRSIRAS OF A tegt biological
L nlf¥orPhn 6 ﬁl%%‘fthecs B§Ld tye QBﬁgﬁ@?ﬁrogﬁ ¥EmP&RRism further
sure I'n a test organ sn1of a speci es a test
bcmhpr@ﬁes: mistrugtioes foreemputing) aaﬂunah‘geuf |Irzmlﬁbf Eattemegid éi e plurality of
ter han' ur
i Hlé){j?clﬁ 15 8rﬁ§te$ 66% 80%§¥ | ﬁ%or% 4L e gﬁetsenef‘s thg glljs%ﬁ% ortp§gs§?ce of a
nbidRigteal fEhﬁreﬂiﬂleel teStSJrgmiB&r mhetesatﬁdogiyalapéﬁiﬂeh aﬁctﬂfnﬁnutatlon of a
that re absen or rese ce Q
bTeSPAsEY Bpdel i e et of Foorlage B e oing thrampdel soore

bas@ba&b@ Hith SIREE ¥R ARG L QSRR draRore thdrh@ergidefor one or more
n@rlses determ ning the nodel score using one or

neslelas genstitienisiin the plurplify operdlubyr cogstituentse Thg pgputer program

' Cfﬁ@aj.zaﬁs%eﬂ}tﬁerj c[%g@ﬁ?es%ﬂu@hé&s%‘opéonﬁﬁ&l éﬁg each n\}%iel score computed

constituents conputer program pro
ZﬁﬂﬁﬁﬂuﬂESOfﬁEﬁMﬂ@@mﬁmﬁﬂﬁzﬂQQMngurther conprlses

instru ns fo t he |nstruct|o

conput it a8 of BF B ko GRAEH 4 Red Avbigh data s
pbbisiabd. t PheafatdvatigiriBes deidr mokelcHaheteristityefor@ich utltar constituent in a
pr.ogr.am p{ oduct conprises instructio

OB <56 HaT SReusIbA! Ravs PeerBrRshFa o ¢ ffsugpeanism of a species or a

' ﬁ&ttﬁaﬁﬁcﬁfs#d"ﬁeﬂ ot GrdaANsh sQhe §RERY TROmeModARIREEomprises

aspect of the Invention provides a conputer program

prasepiting harodgkia 4 pluraliy mf medeisodhovnore!ds ehwmstarized by a model score

S%ﬁtt r%{;?ese-ﬁlfbethg gﬁ%ﬁée%r POy %foq’%q ﬁﬂpfﬂ tﬁgﬁas@orgamsm or the test
er rea forage me a conp

pbzogugﬂ:m specihen, anpnﬂaa@kdeﬂhe medei qompiﬁlm detmmpunguhe model score

ram nechani sm coppri ses i nstructions f ec

o Tl harabis ot o e R R o el B iy of
f@b‘liuﬁ@@&hsﬁﬁkhﬂd' The £OMSE iR torhprisds ﬁtlpbldtﬂiglthé/cc@ﬁputmg one or more
cellular 10 constituents that have. been neasured

- tlames Geghnrunpwing shespluwalivotgrodgls Joe mgihod cf@liﬂa%compﬂses

communicating each model score computed in an instance of the computing.
Still another aspect of the invention comprises receiving data. The data comprises

one or more characteristics for cach 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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15

speci men from an organi smof the species. The conputer
program nmechani sm further conprises instructions for
computing a plurality of nodels. Each nodel in the
wowoad/ditygo of nodels is characterized by a nopet/usmores2006
that represents the absence or presence of a

bi ol ogj cal feature in the test organismaqr the test

bi %'} %‘g‘ije p chagaelarizeth L&ﬁ&"’é‘&hsﬁa‘ieég&l‘ g‘?P’%?F“téa‘f@%F%@ﬁ BEpregryce of a
NDEiBlogichl fektBreRh leakdt bigaBfsm R AR t8st GRBYi¢S §FecHRéPIHA Bptation of a
the nodel score _associated with the respective nodel

usterrgebYremedel fotaid Rinetiticefanqdstsicemprisss deisaniging fhe godel score
celbsthi Aty GRR ﬂ{e'rﬁ B3 rhdllel fi§ndPlddloR b ok ctafack®istidd! Bf one or more

constituents. The conputer program mechanismfurther

c osppinias eanstitents Ucthe pheality of eebinisuennstitupnts Ehapheanbdesdel score

scor ' ' f i nstructions for

c o%pnﬁ%u%%gH H;& 81@%3%{%%@&52%{%%{3 %g?lﬂiuﬁggtg?l'e sent invention

conpr i sSil amothet fxpectiof thetineintidapm@vidss a obb@iterdadvingheentral processing

data cqnprises one or re characteristi for each . .

c VR RS B fRESentH GIoRr g °OF- GBF PP Sores insiuctions

COf$ kdnting . tTihalal @¥RPASS BnEBAG e Harattedstice &r each cellular

organism of a species or a test bhiological specinen )
%ﬂ@%??f"é‘d’l?%?'{cﬁé‘i‘ a test orgamism

Com[%é&és orGQER Ylok Mk s SERENRIN fdd &n Bighiidth iof YheQpediRI MR memory
The nodel 1s characterized by a nod€l score 25 that

r efurtberetires insinctipsdatrcoring aebulite obmodelst@ko giashimodel score
fe b, t | t bhal edi cal :
| SRl T o AP, AL S e LR AR ot ol s
dedharagierizatobyt dvaodad dedre imorepresetss the abweeceoir pneserce of a biological

R A R LA A TN IR -~

f WontiRisesCR RS RSthe sl dcB@ usiig o8O tidkbletbaratterisics i@ dde or more

ti mes thereby conput iugag. t he gl urality of nodels. The
neteHBlgr sansiityents E’dn‘gf)P 4y afrelBneisedenthg each nodel

- score GOy 8ebt bk prBShancadh ptdieice 8 TBMblteSecontirisidg a central

20

25

anot her_ aspect of the invention corrFrl ses receiving
darecessihgudbard acoemetysespledivdhoeentigl rroedssingianibr Thg nemory stores
for .e [ 1 ul-ar sti ' j t
G35 b e A"V b g g e

t dsddlogicganitesoficath eellmfze cormssituent ia atphsalitpiobtailglar abnstituents that have

R et A LT L R B e
WQ gLk OB §cRETTHISARRAHOBARGGtor& instRWdediss foScomputing a model in a

characterized by a node] score that represents the o
atdwabiy o mogdelss the insuctigns R spwppimg Proquse o modelrhappsterization for

QAL mBAE A ﬁﬂl}iéﬁg:s LR HeP R 1 Qﬂgglg'sllﬁ ¥ 1RRB&IEERR tl?é"llg _sttbiolo gical

t
conputation o respective model 1n said plurali

- ofspeoinien Somahpeigarismdé therspeniésig 2 nembanefal biglegicel sample class. The

30

assqci at e it e .r | Ve. i
AR bl s FIOET Lk OBt A B B i o more
C GRpdcist dfeld olopichlbeatpb Ll dr inorofellnbir kodstituents in the plurality of cellular

constjtuents. Then, .each npdel score. co uteéjl LN an.
i (Fopsiipentsyf SR ﬁlﬁt egstg@mﬁp@gxpg&qr repeating the instructions for

computing one or mare times, thereby computing the plurality of models. The memory also
stores instructions for communicating each model characterization computed in an instance
‘of the instructions for 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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Still another aspect of the invention provides a

conputer having a central processing unit and a

menory, coupled to the central processing unit. The
WoOmep3042160r es i nstructions for sendi ng dat a. PTH@SZIO032006
conprises one or nore characteristics for each

cellular 10 constituent in a pluralit f.cellula .
catbyorthf o R TeAC dh s, SnBodtug e SiofGal e ctass s
ordjseasesdich of cancegpeci es or a test biol ogical specinen
from an organi sntlﬂ%f the species, The nenory urt her

f .
st or es MRS AEFIGH ShoriprentiaR 8rayidsy @ SOBPYFLIIMAYISEE afisais! processing

S GRitQhd a%@b‘?ﬁbrﬂ%@#)ieé RORE cerftAl HosRANL Snik.OTR: MRMBly diftedinstructions
plurality of nodels. Each nodel in the plurality of

mifaeteseiviag dateadhe dan POy OBe FFIRRF asReais o1 theaological state of each
eo@[l@lﬁle%&ithﬂg n?géﬁlﬁﬁi?y of céﬂﬁﬁﬁ@(ﬂﬁﬁm&{ts fhaP ﬂe%%x‘f@:k;rs&%d in a test

r
feature I nt t organismor the test |oIog|ca
s peganisamoznspecionpru tastiborlogital speeimandiadm ag orgenisges the species. The

det er m ni the nodel,.scQre using o . .
0 AGihdRy gy bibfes TRASLHS M totibufith DRl SMhSacts. This computing
i rprédueesd mbdd!ichyraaiériadbh for@actcraod it the plusalitpodinbégls that indicates

e Sl o e SEL b B 55 BB e o
C Qe Pediss ik BencaRE 62d biBloRREFfaIpE dMbks! Thd EinpRIAE c¥mprises
stores 20 instructions for receiving data, wherein

t Fhargeterzian pishinads] isike pipraliby of medsbaisingone ppmore aspects of the
biygliogdE4 %te?&f?ig? Ioﬁ ofeeuGPLdndli@En ?ﬂ;g% bl?{i'h?iw ofb([e?:lelﬂlar constituents.

plurafity o ar constituents ave

mads mrasnbry furthet gistes osyagtionpfafcommspiseiingsseagh mpdelesharacterization

bi ol oqi cal .specinen fyom an,. organi sm of the species.
Tﬁgmﬁg{ﬁé%tﬁ?ﬁwgﬁerﬁstfé?%oénﬁuﬁgg'ructi ons for conputing a

nodel iSkllancthéisspdct bfthe inventilal govidésa dongiuted Piogoars piaduct for use in
congiuti ng‘&roduce a nodel ipar acterization for 25 the
MEQBIENGHOR W A QAR ST h 4 e EHTRPUIRE SYORIRY RIS GmAriyes @ computer

SREBIE sRFagk AR INAS hndd QrRit&GProgrHil AfechBitsh EQBRIdOE therein. The
organi sm of the species is a nenber of a biol ogical

s &Apputerpragem mechanismduithes cPBREses streginsa fonTaceitiag data. Such data

m?:gﬁ‘lbrigeg 'TRE b@ﬁox%@?%e%fsto? rtl:le!’ng fcmtﬂ@g@éa];ﬂ 218 QBfstlent in a

nmore- aspects of the biologi CHl 'state of Ohe or nore

c @huraiitzof cxdindar constinestsithmt hine hpkwmehdurad ipfa test bigahiam of a species or a

constituents. .The nenmory. furth stores-instr ion

£ S plalab Rl ShpeipndE SORCHT et P s BOSESL ThE SRR

Mde@hdnidie furthehemahiteCingputtivngfor Bempltingalrddel nfa plockéitysof models.
menory, al so stores. instructio [

T f _ ;
& S6H FRRing e T PR B AT 115 el fhet intes Whether the

Ohest HGahifH lof Helsb RS or e @ﬂmﬂﬂééiw spdcin&Of®n the organism of the species
enbodinents, the instructions Tor receiving data

c dpmiember of gibialegivad sample clase c Hiedomputatien gbihg njadghsoanprises

e BT L SlogR Blngbnblof o Sedts AHEOBRGHEEAN of one or more
s oethularbostitwantstis thet flerabiyaif oglildad cosstitydngs. cllesemipsteaprogram
di seﬁqse sych as cancer.

¢ Artlot hFr as&ectt of ttrhg,l omouti
| FRPETY S BIGH TORREISES TBYTSUPRY o8 BB NI iy 5 WEiRps fgr computing one
PHOMOESHMAE, thereby computing the plurality of models. The computer program
- mechanism also comprises instructions for communicating each model characterization
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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unit and a nenory, coupled to the central processing
unit. The nmenory stores instructions 5 for receiving
data. The data conprises one or nore aspects of the
Pioooomgiacmb State of each cellul ar constituent pECTIUS2004/032006
plurality of cellular constituents that have been
nmeasured in a test organismof a species or, a test

bi Wmpytes Eadable stpragn meAYM a9 AFORHICE ROgF Mechapisyy bedded therein.

ThﬂT BRIFRAeY pid pilo fahhﬁ@c}ﬁhﬁﬁle&rﬂpﬁ%sﬁﬂﬁltubﬁ&fs £b1¥ec&i QIR Whta N The data
rality o nmodel s. Thi s conputing produces a
no@gtpnedcsama ot morezzpeasnofithe biekegisahaie Pt sash cellulgy cpgitanyin 2

I
o RS st A I I BRSO OB B0 ¥ pcis o
t hiest d»rcg@mai; Bpecmﬁentﬂmn spergagismiof the spegitse rThofcoaaputer program

bi ol i.cal e ¢l ass, The uti.ng .c .S

o HRF SR ruR R Bufase R et R TOMPlISh R PRlp Rinpdels. The
Ude’rﬁ)uﬂﬁgepl@ﬁudw k encdspatastetifation dor dablohlogéldﬁthes;ﬂmmy@f models that
one or nore cellular constjtuents in ,the plural,t

0 S ey welhee the (g Arasnemyaibe vties o1 FRPo B Brlsetcifen from the

' otk driiA bORS sfeles SOMBINbERY b BehISAEA sdsleblass. The computing comprises
characterization 15 conputed by the instructions for

C mhp@piiengng gqh|mod&hmth@plu@1ﬁ@ tmestels y§ g one &R PIeEaspects of the

pr B¥ cellul tituents.

RER B GTBLEc OLAPL S o Do oo

p r"ﬂg:rcampmeommgtancmnﬁmnsesfuah@@munms instroetdtas fer Wlmg@tmg each
and a._conput er pr h ded

ittt e AR A e o e e

conpr i Yakthefsdpectadf Iﬂﬁ.UlﬁVérﬂlbn pEsc&levi lnget}d)dtt}ant c&nphse(ﬂ a&tcawmg data.

20 conprises .one or nore aspects .of, th i 0 ical
< 6D OBl CORONSRE GPF O HPre QORI s fHolppes) St Sty o gslue constituent

- Ch WLkl gﬁéélluialr' eHtsSinleABhA aX R HReE MeARARIUAAdest Brodnism of a species

t est organlsn1o a species or a test biological
s pueitest hiolaginal eneciregdiving an orEaniffe of espeedes. Theogd ipa plpality of

pr
. or% 13 g’&gﬁlﬂm '151‘[5: o] hhﬁ%?r%pﬁﬂtagl hgﬁﬁl cgéltaﬁféﬁ%tmsfmf tBE model that
c dnglivatesngheginco dhectest opgamisdedf théepecics errthe &Bﬂ tplogigal spegdmen from the

nodel i ndi cat es vvh th
e BhecERl TmEt oo ST Bt o8k tHe RO Rline o the
Orrg@ﬂ:ll Sditised blRr&pR2irgShe mddd uﬁiﬁgbﬁef omﬁom abpeatsaditleadiological state
| e class. The conputatlon of

e p@qnptflclqgu BHRONSHHRtS @gpq:]@lu&lfg/ ercnﬁﬂﬁrecoggtgg%qtg e@qe computing

: t he n{ﬂh&k@&i&ﬁlm&& Ahn@s ﬂi‘ere‘BP %o@.f.)utfﬁértﬁe lﬁﬁﬂllky%ﬁﬂodels Each of the model

25

constituents in the plura uar

c othetaiterization competed mmuv@ancsroégmempn%a Hheasemgpanjraied.
CONpri 68 LRk éégédé 89&1&: ngvren{l&p&ﬁﬁeﬂrﬁgs k@&vzhg ghd Y %é Qﬁ§ comprises
for computing her eb

t heme ok mosd aspgct:ocﬁf th@blelcgncalrswe oﬁcqghtceliulgrcogstamnt m a plurailty of

o nedﬁ-ﬁﬁgﬁl' (‘S@%ﬁal ?%tileﬂlp §§ersn rlggagsgnge :':tel I%Etz qrgamsm ofas {:ws or a test:

30

arbld)iB§'Eﬁ@§&;nﬁén bR ahRSEanisat SRS scoies.CAphulith @f mSﬁtlls is computed
anot her aspect of the | nvent i on QorrPr [ S?W‘ (forr&)l Bl lity of
proigh apmpriBigRceducey a mede! charagierigatin tor aPvipeds! & the plurality o
C %ﬁﬁﬁaﬁﬁﬁﬁ&ﬁ@ wHeger GRITRH bEJanRIOATIRIRpREIBFsIGhe test biological
conprises a
specimen from the organism of the species is a member of a biological sample class. The
computing comprises characterizing each model in the plurality of models using one or
more aspects of the biological state of one or more cellular constituents in the plurality of

cellular constituents. Each computed model characterization is communicated.

10
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WD 2005/ 042760 PCT/ US2004/ 032006 conputer readable

st orage nedi um and a conputer program nechani sm

enbedded therein. The conputer program nechani sm
WORIPV@EB0 | nstructions for receiving data. TheCHasz04/032006
conprises one or nore aspects of the biological state

of each cellular constituent in a plurality of

cellular constituents that have been neasured in a

test organi si of BRIBEDHESCRIPHON OFSTHEI IR AWINGS

speci men from an organi sm of the species. The conputer

progr arfg, MBRBRdtESR Inkhitdr 8 st TR o618y ihd8 blolpidaPEisecin®h in
computing a plurality of nodels. The, conputi ng

pAEAIieRE witheRsambodiherd OB e PRSEB AnVeBtoTach model i n

the plurality of nodels that indicates whether the

test organismof the species or the test biological

speci nég. 2 Hlyatratereproensginmbiepa fof usinga plprabifveef dlassifiersdnilassify a
Lq [ N Is rises

10PeEitndh P e A bR et oF kB MU RGP

nodel s using one or nore aspects of the blologlcm

St Bl UGGl OhS, SSkh R SORES TD) b sine

PadRGFdamenm@ighaid eniboliidn ef the pragért #@&nfidist ructi ons for
communi cati ng each nodel characterization conputed by

the instructions for conmputing. Another aspect of the

| nventjijgn re?ér@r\[deqﬁﬁleﬁalmﬁ"é?Q&c&rﬁ@f)oﬁﬁiﬁﬁfah§ BRoddhobl the Q&cral views of
data. 15 Such data conprises ohe or nore aspects of

t the dpAvangsgi cal state of each cellular constituent in

a plurality of cellular constituents that have been

nmeasured in a test organismof a species or a test

bi ol ogi cal speci nes. f r o REFAILEIRBESORIPTION species. A

nmodel in a plurality of nodels is conputed. The

conputrigg Plusthrsessystenvidahatihegerdiédini acedri e ath ctnh embodlment of

del that indicates whether the test or
Breaent vepias (748 SN I ati e STUuEs e S Rt s g deta used

%Qﬁé‘]br‘éﬁhpmvéﬂ"lﬁns PRE QQﬁus‘trﬁte@pr@E@ﬁxﬁ sf&f)s Asclit® e’ Fidkality of models
sanpl'e class. The computing o nmodel conprises

cingeensdasce with gm@ pabedigient Qféhmge@ﬁbmmntmr &smg g precesping steps

tcﬂﬁhn%d% ?%]f faéucl'? tn%{i@ls x%fca e er ﬁ lfﬁe“lé{h&ra specimen has one or

constitue uralty
coos thidlog el featﬁlfhss 'H@B@ﬁgulrngwﬂl lse mépeemccbm this gedion mppwler 10

O B TR D IRl TR R sicn
ofeathite aQiRWstd fh Sestib £, Bdsauni cated. 25 Still
anot her aspect of, the |nvent|on c rlseg recei vin

dat a. SYsETGOcompaisesat dast ong semgptendt Eigy d e Cowpler ¢ gomprises

bitldeQi colp 0§én?st ﬁclgflm@%rc@ntgﬁ?}déleﬁ{ngq}hﬁ%' By 247fo§‘stormg program
plurality o cel lul ar constituents that havée been

raedilasend data strectures.ongranpusientput devigseldi epetypriginiesisee card 28 for
br{oﬁbl?r% c%ﬁ’lpufhp 96 d;F?tﬂeJ c,rog‘[?u?e?s @ esgﬁa‘h §W0ggth'épgon§&?&'§ GRa

mondmmmt:an natdetk (mhmimamhrand atd amméme rbussas:Bﬁ thatjmterwnnect these
th I it f 3 del [
A AT e s Tt S
Sepbhgls Juchas 4 h@uwmﬂisF[ﬁy as, dnh&eﬂﬁﬂﬁi 5 CEmputératrter

of a biolggical sa ass.
comprises a d?s(%( 32 controfm; by é:]sk control er 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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conputing conprises characterizing each nodel in the
plurality of nodels using one or nore aspects of the

bi ol ogi cal state of one or nore cellular constituents

wo dobsoapisar al ity of cellular constituents. ERCIYUS2004/032006
conmput ed nodel characterization is communicated. 10 WO
2005/ 042760 PCT/ US2004/ 03g006 4. BRI EF DESCRI PT| ON OF .
THE DRMRPNES2fErempyses f pP@perAl grodyles g datpirichuesdfiiass used in
Claasssidngé (oth IhdirdeRGinakiof PR&HITBE appleciBed RO LHAICe time during
W th one enbodi ment of the present invention. FI%. 2.

i lopestiomefldhe pistsan gporipnef dhsgngdyles gad/agdaia pirugtuges figredin memory
Cl 92 iblef i rahflort LARN ¥y ARRGHOBE diGiFGORLRRERMrdafbr data
one enbodi nent of t present invention. 10 Fig. 3

i Istrugteatsetoral daba-votatilectiornage 3%h dh agypead smbogimgntpriempry 24

of nodel s (classifier i CCQr 1Lk e .
e BB R OB s pFRSH SherEE LR Tt Bogaduge for handlin
NuAEGWI tasit €f Bdm barvieey dndSpopeaionging dntdsvatehdepengleatitasish &emory 24

several views t he draw ngs 5. DETAI LED .
BTRICER 5"- systepy (et ﬁwa‘f"g)sf"é%@;@?“@ﬁ’?‘%“t ﬁhﬁ"“?esemb"d‘mems’

ORK BlceYstbh 8 g&ﬁﬂﬂﬁﬁ@f\ap&@ﬁ@%@semi ment of the

present invention. Figs. 3 illustrate data structures .

t hat aMNeWIBaRIOVERYiewSPIc; CReMBIATY-LOIPEET SYtEm it gogardance with the

ot i : . : . .

(s Ben e e B R B b e n

onrecceddnodivitk nte afibadimengrod $wmresenhinyentionis puesenigd belew in Section 5.1.

pr.ocessing. - ' ' i ¢ I :

SR e SEoR ok Pre T b chidod BB s ine IAATRAG eibclsBuing such

mMekemplhgldagi stattufeg ateutesaribedhhsSecfion B cexamiplds off ére results provides by

referenced in this sectjon in order to disclose the

a@VHﬁFﬁﬁ@@V%Wﬁ“P§H¥%W§§iof the present invention.

Representative biological 25 features are discl osed

in Section 5.4, bel ow stem 10 conprises at | east

one computer 20 B @XE%L@J%QAJA§ RIYABYRESS

standard conponents including a central processing

unit 2 r A - ] :

dat a oErlpED byl e Tl e BhARIAG U B0 AR ontion ar

néfhwoated imFigr I. ad encclal tdst@@ applicatiow i) hiies gundioreplatabrse2 20t Runtime

ot.her c uters,i,n tem 10 .or other c uters via a .
S GoE e P BB e T or B ®a ShASe aSfTREIEERp e o runtime
bugRiesscBand Po. Theteschanmadscriteelseorgairmnon efih aumblaerf different types

i nput / out put device 26 conprjses one. or nore us .

i Optables ip pyatme dafabase 129.sIngliethrretembodiynens, é*et,ab%ﬁeiéi) Ljpny form of

3%ata 3L QYRRALE imdudiEOPREBEMEQ bW il Ble, 2 6Nk BRTablse (SQL),

digf 322%0%$?olféd b1 di sk c&%trolleﬁ 3§.aTogther, . (L)

mehbaryORAPaia@batied and/or variants thereof). In some specific embodiments,
database 120 is a hierarchical OLAP cube. In some specific embodiments, database 120

comprises a star schema that is not stored as a cube but has dimension tables that define

" hierarchy. Still further, in some embodiments, database 120 has hierarchy that is not

explicitly broken out in the underlying 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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store program nodul es and data structures that are

used in the present invention. 11 WO 2005/042760

PCT/ US2004/ 032006 Menory 24 conprises a nunber of
wo#e2mmd data structures that are used i n PCT/US2004/032006
accordance with the present invention. It will be

appr eci t hat any o time durin er atj.aon of

Che. oy <k Biffsheehte e 20 peEird iy dun e bt oriegis 0T » fodel 202
SUTHECGHOHY 6T tBédR 26D isfo Bt Yo detdniie thé Gk&Thobd tHaBR BRIMgical specimen
access nenory while another portion of the nodul es

arl@Bor WBen h@ apiplgical fﬁ%mfes(eé’ts bresst PRCeRJHNSAANGET: ¢/6 ) As such, each

StRERY80BR asdoBiad Wil £8iblogFROdh IR As VB ¥in 2ological features are
conprises an operating system 50. Operating syst ém 50

c oamp distinguighableadiemasypef axhiblitadh By preyor myete bislegitsd spegimens. For
Sy ARl SRk 8613 iglich $he egl%gefnwn%mmh@;cpwgg@gsys S g&nkg rs to an

conprises’a
s hoighy) orfpimay tumumyxmg dnteas heerl estimerd tierbpmioxientedy fout hersent of atl

NG TR oot Bt P A megRielB iy B TP o ahbe primary

| nmasplws@ameen\aetehnmaﬁ Sdé[ﬁﬁemmplﬂ\l-ﬁmn cmo Jrstghie Med. J. 76, p. 690.

det ai |l ed, overvi ew of exenplary data structures
LdjogeRsion dhegimane SUGIOr A MERSABR AR TRRR! clpeTly ARPSTIE SuR after

' B4RideRAl z!uﬁly@fsesf‘ﬁ% %gedl?cﬁing%é i‘dn?cﬁ sﬁe &f on%-m?d} 'somB of these

Seéction 5.2, "detail processi ng for testing a

plcamra repregsit m@u!ostautsqlmg:abqtmtwex e gasy ofi urzpr of unknown primary
f

LRSSk BE gl 58 A0 o ETPUE elr

preolorban, langl(adénsENPinsmY aDAﬂ'cfhaﬁ'BRUEéﬂLdREﬁldfwenWea,rgastroeSOphagus,

?%gq%%sr %vcabf,u i(? g,sai%a PE@F%&%@F m %nc'l_a] ca ecigf]; g e%igl frah approxnmately

t @¥enBOpentet 6fCAl daBitradlatd GSathleﬁtthdlEnMEﬁﬁ?t% eSek2for example, Greenlee
Runtine database_ 120 i s npdeled such that it _i ncludes

a °f #ht20fb Ghsryest & %lghéﬁsep 3805¢atian 3-4 helpWneescribsg gfditional
S %&aﬁg@ez&ﬂoloﬁgﬁeﬁ%aﬁgié%m&s@ﬁ&bmﬁcet Weh Bk PrbAakiARoRf

different types of tables in runtine
dat abade Ilimatelhnwmleﬁ@i 263 camraisedrisrdetermifigt thy ikdihgodof whether a

%o‘ri‘?é{cal ?;gegh? 1 is g%f %%b%ﬁ 8{ aalgiglgﬁlr%gfg | g%:ﬁ%?és, &%ﬁ‘%ﬁggﬂs}g@ pzﬁg in which a
( paltticulaPiodel 202 repBlsdiits dtlikloHisad(thADX béological sarapliednas Bing cancer.

R b R PR TR B RSP ke ot e
e paal PR kst indaaRb a&e thblis a hiHlIKe ERSodah4 ey biSleBRABspecimen has
that is not stored as .a cube but has di nension_ tables

t e cgager-nk some@pﬁqogﬁx}cntssgqthequgtt\qqémode] #H25ig pantime database 120
SN AR ED AR BT 08 s,
damcéabwbl %fmemﬁ(eeorge Qr rafirerealsilations aan éeésoggnmdetemjt In some
d gltné mgh cal | Xdeq r2bfl a;?:gg%ae'g gél.lgvﬁglg {Wc% %r{rabno%g itlg)ﬁlg%nsdécglculatior_ls. .In more
Opsetdread e%oémmﬁ e&h/node PDMspecifibebdiwegn thiek oaloulxtions and five
S\{m adsred callcutlaetfogsa %eiween three calculations and one hundred calculations, or between
three calculations and fifty calculations.
Each calculation 204 in a model 202 specifies the identity 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:

13
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13132, Paradox, dBase, SQ Anywhere, Ingres, MSQ., M
SQL server, ANSI Level 2, or PostgreSQ.. In sone

enbodi ments, runtine database 120 includes a runtine
wodehsn4siiiena 200 and a runtine anal ysi s scheper/g€de4/032006
12 WD 2005/ 042760 PCTI US2004/ 032006 A fundanent a

tabl e type specified by runtine nodel schema 200 is a

model 2 éﬂe}ﬁﬁ§F§$aY?€P#§kﬁﬁégﬁ 202 is to attenpt to

det er M ARG Aukfel TFRE: delTalhr &nPiBbRYT §&ond REHMHED astjtuent
(e.g.,_a tunor) has a biological feature (e.qg.. breast
cancer, lung tancer, etc.)GengsAsAch, each et DDI2

is associated,with a biol ogic eature. As ed
herein, biol ofi cal feature@egﬁépé any distingﬁwgﬁgﬂ?e
phenot ype exhgbited by oneG&i NmKe bi ol ogi caGene MMM

speci nens. For exanple, in o pplication qgf th
present invenfion, each bi@?ﬂ&&f’é% feature r e@Fé’%f‘%

an origin or primary tunor type. It has been
esti mated that approxinmately four percent of al

paf hes ealcwatiogniowpeei figg & Arstephlular congtimented A tand aseqangseliplar
foEmﬁ@ﬁ@ﬂlﬁﬂB, 4 Gigpf the primary tunmor has not

been determ ned. See, for exanple, Hillen, 200,
Post gr alh.adiitidn tq) spegidying cal@9gliond @04 eachcroadsil 307 spekifies a calculation

pr i nar ' for nmet ast ati c tunor, i.s . clearl .

P HER o a5 o e TSHER nBp Sp iR Aelipy 204 in e Bboud. A caleutation
p][ ﬁ@%x@fhml’lg 2tspeifidsi th@sperdtionBlirelatisrBhipfbetvdegicelldlar co;ﬁai’(ﬁe nt abundance
of these <cancers r esent |.n'portan 1 Nl.C .
ob}atssiwhen aicglcplizon 2@ ln&fmeqfﬁgﬁiz %Foranwﬁ%mﬂwpﬁlw@r gonstituent

Of hifinfanck SRLESRE tALA %8mbi KbIBFicsIdbeciABPIB & teBS Bassified by a model

~include carcinomas of the prostate, breast,

10

15

coP®ectum |ung (adenocarci noma and squanous cel

carcin . ' . . a0 ' : .
ovary R msthdéits ARSUAPARRIAN2 g rrioP L Bt ag numerator s
acdgemtingddry aappnodanoatial fyrst @vlantopsipieerdemt baflogidal specimen and the
cancer,-rel.ated deaths in the United,States, e, f .

o RS Uatonuiug s SERIRed By or GypancERe SichBF ocjefigppgttuentin the

5 1biol@|giclfsp$c$g_ﬁh.: oiths ilﬂstar’@eJ tlﬁMbakldﬂﬁibhialge}ﬁ_ ittaaldi 2 Eaﬂﬂﬂics that a ratio
exanpl es o [ gi cal, sa e cl asses i n accordance )
i RVESREIp Py FRASHiueRA7OUAdNES Y4 %qseéa@é)eﬁ%mﬂaﬁwaéme calculation
20204CpBciRg 18 §ud1 S ahes M @ILAL cdrsti®bhd aPMe @fst WBRELREN specimen
a 20 biological specimen is a nenber of a biol ogical _

s alhpl aze o begised whenseaenuting thecapalation 3@ imtaceprdggge mitaghegalculation

| Srfgﬁ%riet@:ﬁgmﬁe%xeé&& R Bﬁ@ca@uﬁ%}gh Q%ﬁg%@‘ 2 %e@ihgér]f&%l{éﬁ%ws ratio of an

20

25

s71ung cancer. urther esl ze that
| uabtgndame of a fiztied]lulas cantitiientlag the autnémtongb dled atepéaicerefa second

and,.the result of the test indicat that .there is a.

hi YjH“FF RS YRY ‘h%f“"‘l%’é“%‘?’o |Tg'&i @ “E%B'é E\ag%f\‘”h%@ 8 Ffl%d“ each

C agafilatioh 04 GE XBROREYRBAE 20B.akNthe 8P o€ tdlMBattondfRimb2OLof Table 1,
in runtime database 120 25 i ncludes a npdel, identifier

113 eREplapniaidationialporithm ? Essneriges dpedhs wtiohstrsen sene AAA and

ad%@nte DM, in BRCHsdBI¢GlcukiAdn SRS DI @8 cABRa®dn 4IPSRhm 212 specifies to
cal cul ations 204 (also terned tests). In sone

enpkaiiheatiodetveeengaed CE02nd gene PPBsargleoviedh two and one
thous anﬂxe%?ésgﬁil ifNdnfB3 encohﬂragg{ Lwide 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
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preferred enbodi nents, each nodel 202 specifies

bet ween three calcul ations and five hundred

cal cul ati ons, between three cal cul ati ons and one
Wordesed2zwal cul ati ons, or between 30 three PCT/US2004/032006
cal culations and fifty cal cul ati ons. Each cal cul ati on

204..in a nodel O specifies the identity.of certai.n

c R RO (A A B 18 b A ST ES I 2P LR i th produc
eafithd DR Vaﬂues?sanlfﬂw farkt 10 c@dtarseastithdSbamitipGéd by the abundance
cellular constituent and a second cell ul ar

conleiof adhrd celitplar eangtitupni(s x B g{gi ddlemapselyfaisulation algorithm 212
Whiaf Qpetctf? kiat ﬁfe%réd%’f oftRd Sthdldce Qﬂu&% thf!‘ﬁl@t fRAQuROonstituents be
as described in le 1: 13 WD 2005/

P@W@eﬁsmbaal@m@t@@ vama@rf @ third @éhb‘lxwﬁt}'m@lﬁl [GUKEDI/ 60k As these

ég:gtarfr@leg gb?ﬁk@ P Cgiéﬁgtﬁp? & gBl?lIthl@ &éyhﬁ{mﬁgg‘i bfne%%%&n or set of

Genmheﬁiﬁﬁcﬂemeram (e 3., Garigpl alibrGanvasidnyldgarithBe rrec. DOOdny combination

S Felflaf cQpiRuenRo e R alp L 212 Gk Bp{ igfiee the actual idenity of

C aRsdellulae Bdnsihabhts &ad are@o bOtidet to forhputagidi div@ncalamlation 204. A
speci ns 204,  each 202 specifies

fyi | cul
2 caleplatipmedy on ?fé@aﬁf B PEEicE At ol Sl il e oes ot

apRlivateAe Bp&adisal é‘ldti%ﬂshg ﬂettv@er{ e cé’[ﬁﬁ’&'comﬁt&%ts@lﬁt% L8 to
al'gorithm 212 specifies the operational rel ationshi

b@pm@@tn tla,ﬂeqalqulaapn e8hsBy epidring awelpdateralgwithned 2vpa galgulation 204,
. glh éé:lc%HtBH 2 A? é"c%d gk &nﬂi‘ﬁ%ﬁlm Zr&%rdaﬁcxic\ggigme%thmﬁ%f t resent

cons uent ndance va are t
a iiveotiargi cal specinen that is to be classified by a

ggge: s Ilésoqrgetoq%bbo%wg Se% %ﬁ:g?tﬁv&%ﬁﬁﬁgfg? 2@4 lu%esga modeﬂ nEientlﬁf:r

det e gReifiey the tndleLP0IA0 ehicl the cilbulsiondridngh.aF urther cach calculation
constituent jin_a biological, specinmen _and the

- ddarbien dresholds 1 bt Kensxarapleny same SBApYAKEE. GFh 5P QulEgcR04 includes

20
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CalbWirahreSRNBAdd 48 Hper Rreskild. 1 QLPGEMimeRS, Ceaeieshlcdmm 204 in a
this I nstance, the cal cul ation algorlthn121 speci f

t edek20Rs pammaediest appbring the celwelaticn algerithm@dR der the emiel 202 to the
C a%ﬂ ?p(fn% H ﬁé ggﬁed a%gggf ?@gﬁ ﬁﬁ e g]?pﬁal 8?%le rl]ﬁ %Of 1(S:nb CIto ‘ﬁ/ethe lower

' c elirhshlohirthe; oerle;ﬂattdnem timraaterizhe ag weghtiv. dNbgi thecorspeted caleulation 204

l. at
¥ inoRt e et 1 SRafRERL eftaddiinst B B ndife
Qrﬂplhted cdlifationl 204 i abdt@enath et titsRd s €igd tppestht«hold, the
take the ratio of an abundance_of a first cellul ar

c s#lgylptionds chargederized apindeteamispte. For mawe informafiane hogw sych thresholds

S %&Pﬁ@computed, as well as more detailed examples of models and their uses in accordance
with the present invention, see copending United States Patent Application Serial No.

- 60/507,381 entitled “Systems and Methads for Analyzing Gene Expression Data For
Clinical Diagnostics™ to Anderson, as well as United States Patent Application Serial No.

10/861,216 , entitled “Systems and Methods for Analyzing Gene Expression Data for
Clinical Diagndstics,“ to Moraleda and Anderson, 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 biclogical specimen. Further, calculation 1

-specifies a lower threshold of 0.8 and an upper threshold is 5. The calculation algorithm
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20 cellular constituent, as the denom nator. This

cal cul ation algorlthn1212 is used in each calculation
204 in an exenplary nodel 202. In the case of

wa mos/atison nunber | of Table 1, an exenpl ar pcT/u$2004/032006
cal cul ation al gorithm 212 specifies to take the ratio

bet ween gene AAA and ene DDD, in the case of

c A1 divrathe wadel 2AB dhat includpscaiealagion & indieates| thes mirelimbesween the first gene
SDR6 géaogé ghftis Ioa#%geg m% this RAE VG @g&ﬁh&@@z AhpHENS

resent 1 nvention
ervelsniaties 264, thewouputed ngeul@iﬁonc sdtio 1A A ] @Im}gkm thfrmaéuezlm

[ itiQn.to Ll I

Do 50l GPbBT JEALRD B R i e g cvaion 204
eXacpteterized s0pesidubvdi nents, a calculatlon al gorithm

212 can specify that 't abun ce...value for, a first

col 1 U1 3 St VR AR Har BT S AHIGoBBthAes e and [ODD]
Valye vél@é o2l (Vah ‘t}\'é%léléglmsﬁ%éro%?ﬁ@r calculation 1 speafies a lower
PCT/ 1352004/ 032006 cel lul ar _constituent (A x

t dbreshold0f.f and BrPRPGBIFRUPEY. AN SyEh ApBsiaRGE. i 24t [ AVDDD]

pthfi%tvalu% 7he18bY %@M@tﬁé%ﬁtﬁﬁ lé%E tﬁah@hef loWet thtdBold, the calculation
ul'ar constituents be multiplied by the abundance

va$ charagferized 45 ‘indgatie® ul ar constituent (A x B x Q

that e ket BLFHATARN Raattd R 130 s RBARF itfen and

t WDDD] Ihbsid ealuecofi)0iih terticlogieal Spatinerd etlirthyr, téleulation 1 specifies a

abund of,a thir ceIIu r.co st t uent
ioverspshofottEs S Sulpariieitq pL S 1D ah g, e,
alaan DD | hadihy vARE |1|Qf‘(11120/ c@d). Bp&fusd the RaticO gfe@ter an the lower
mat hemati cal operations (34 mul tiplication

ditlreshiolsiput #eégmapﬂmﬂpp@rttewyh therspleudaien igharsteriagd as
cefliilefhing@Pst i tuents. A cal cul ation al gorithm 212
does not Indicate the actual identity of the cellular

' const i inghditontthatcalgnlgtioral perithwed 21 eac m‘?é@it?é’Zémﬂ}ut&W@ﬁggregation
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t%» h% QP gtOsA'ecnP‘ les %v&@l Flﬂgtjllo%g 289 ?’or a vénn'ﬁo %E@ are to be

speC| ar constl uents
d @embined in 0r&ﬂ1 t6 ah&radth&eoﬁpmm;aﬂe) mhifahodaél ane oxmirpl@of an aggregation
e cel l.ul ar constituent s_used t
RSN ¢ s aaptit SopaR vt tpodsy gl s Raat Bl i deyin  hieh
a| eMabiliardikdlihdddar mateCoflind daRilladiOds in tﬁ&ﬁo@éﬂaﬁé{io@hﬂv@ I’When
204 can _be conputed in accordance wi th the net hods

t Kempyted dhan are pRgatys- Jir exanple coptiderdhtar Hettish 2 éﬁ&lﬂahon
%%U Bkl ¥ i€ @{J[?H:Id% ﬂﬁ'&al%%tlél{l(b’f qdeR 1%&%@ ea{nd'tﬁ’eﬁ REIb&1kSdns 1 and 2
1 that speclities the nodel 202 to which
catanﬂsmwc,@alcbbhomgﬁ infieienhiente, apd cdlcwatiand Jatnﬁgmlve When this is the
Ie%léﬁ dﬁoﬁ%aglﬁseni@ng %es#%ﬂSLnF?}genﬁé%Ma?c rfsgts R (ia(l)c\}\lgrtlons in Table 1
t kwikk bb ohatlacterizedns hevirgra filkelibsdiodfthaving ﬂ&llﬁdjiogmdcfehtme mbseiated with
each ﬁﬁgculatlon 204 in a nodel 202 is conputed by

@m the cal cul ation algorithm 212 for the nodel

202 t ophdianedd] 06t spticakilpms|uass rﬂ@&a‘tfnfeb&iﬂ:t&kﬁ@\d% Whesdel

the conputed cal cul ation 204 is bel ow the | ower
t presantien tibspecifiena manismmensthahis fabg @ishedpedere a calculation

NGHaLHNP212908hbiicl %0 RTRIERT0E 08 bk fei el On 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 2 model

* 202 for lung cancer and another model 202 for lung adenocarcinoma. The model for lung
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i s above the upper threshold the calculationis
characterized as positive. Wien the conputed

cal culation 204 is between the | ower threshold and the
wopees/abmseshol d, the cal cul ation i s charact epCr®Ed2086032006
i ndeterm nate. For nore information on how such

t hreshol d can. be ut ed wel.l as.nore .

B B A Rng PR e Bt BBl umg cancer. To s
Sease,rtglag@eet Mtpftsr mh@a%e?wﬁommnﬁb@m lpreﬁ@x&lll@(ﬂpﬂl’ﬁdhﬂgeqmres that
nite at es Pat ent pl.ication r.a
Sepdel lg\stqatqeéae “W‘Eﬁﬁ“eé?ﬂﬁeﬁ@f Hﬁ’éé‘dﬂ%ﬂcalﬂﬂ’é’l“&?ﬁ fig. The

Gﬁﬁ@ox@%ﬁ:ﬁﬁ%lc‘aﬂ f@ﬁkﬁre@ fre théd thOinedé] B} REE eA{ckLRst pofitive before the
Ander son, as wel | ni t ed States Pat ent Application

seorel foNyng adpngecipama isghe.i t | ed " Systems and Met hods

for Ang Qﬁéitﬁg t%ﬁ%{?&ﬁ%ﬁﬁggg Eﬁt&i\ﬁtllglg Enod?%cﬁ%h@ﬁﬁ@épcmf es other

Di agnostics," to erson
20bles iTohictareital amena. daticubmof tbis hierarshy) anatpercedwrp pjepes 220. Each

h d h
 BRetRIEl gt 226 Saeintea BIGARS acb R b1 hnd Al f@3Bordlgorithm 214.
gEmﬂteMére( éaflgsg}dcedh&e HPeQ20 aﬁlﬂiinhl‘llﬁtmhldﬁsﬂapmeec?lfre igeRdifier 221.
i S I N | Ca r er

iolo F
Lo Qe Sriare reapis 200 S B o B8 Reneaoiyt Breg23nVhen a

amolaINeD id RSN Hith 8 %ceﬂﬂ@g@@b@@l R Bl AbGQRd EdleBlakon algorithm
VIO 2005/ 042760 PCTI US2004/ 032006 312 for the model 202

t Bk andrageigaetiondgasighra 2l Hppeeificd Gy herrsacednrertype #24 jlp one example, a
bﬁ&&\ﬁ%@%&ﬁld@ﬁﬁl@pr&%@ﬁf 1&ﬂﬂﬁ§r @%ga?ﬁﬁs%dfg ZQ@thQﬁs to be used by the

I's cal culation al gori I's appl1ed
t moddallrcmchtan @m@;ﬂd, the meddd AP neeelchot eictde axplon, infoamateon about the

alue 1 )... .Bec th
dafiberdon SfpboriniE 14 At M8 petkfeion Mbi A o bR ind RS
cbdcmﬁde atitloinfoDdtion ¢ah belmbtamti dronzd paedypo 220 d&ls@natebl by the
anot her exa LAAA Iue of 70 in a
bvrswcslglrecléfﬁmggégﬁlﬁ&%l 311 ["5!9%] has a val ue of 100 in
the bi Qi pRIkeAtd BABE I INRR disclisbdBove AL Hoadli2on tﬂcludes one or more
specifies a |ower “threshold of O. 8 and an

t‘Pﬁl‘é‘éﬁﬁ@FﬂzQﬂf Ig faqtyin sorae embodientarfeeh cetlﬂéatmtz%é is stored in another

)

éﬁﬁo tal e%t S}pt nfw}éa*ng&}é)gelt céeg S{ﬁ(ﬁp Eacﬁ%&l@ﬁﬁﬁor{ R specifies
cmtecun Inatré ceilulat @ommtwhmtaudmc Y& desagot" sheg‘al [ I\nadthupm, each

gc%al luLaé\%g ngJP g‘{fb‘% nﬁllyatﬁalltl ﬁbﬁ?ﬁ H%entt 1er utgat 01% Zn%glﬁsn th% model 202
t fa &vHicHOthe galewlhtichoza 15@5@%1&&1 tftﬁ'rexalﬁplle}?tlhb afodenidéntifier 110 can
specifies a Jower fhreshold of 0.8 a

ﬂﬁjﬂl@%tﬁ thag thgrealgulatipn S0A<F 154559 cf?éqdawélémogﬂ g%? altj ﬁ;gl?tlilel‘ each calculation
[ 7534hh i) ca'i@%tfoh@de\ﬁﬁh&el l% add (HkEDoMEQ) 4. BARAUAR WHRR cach

ratio is greater than the | ower 15 threshold but | ess
gtbp’@lrudgﬁa wope|identifipd 10.anedelsa202d rungime database 120 need

gg?gﬁﬁfcftw c?e@cgr Be3he ﬁ%ﬁ?@%ﬁg B @hire g:!lfog% h Hoﬁ ! & tRe calculations

on-al gori eac |nc Udes an
afgrfegagivanmodel 202 are desired, they can be identified by searching through the

calculations 204 in runtime database 120 for calculations that have a model identifier 110
that matches the given model.
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.

17



10

15

20

25

al gorithm 214 that specifies how the cal cul ati ons 204

for a given nodel 202 are to be conbined in order to
characterize (conpute) the nodel. One exanple of an
v90ematisen 20 al gorithm 214 is a voting scheper/vk®eifo32006
the nodel 202 is characterized as having a high

p&[(l) ?c?ﬁgtllclfplﬁ)‘é%q ?'tqu!gl grglg(;r{(]i?t&g ﬂZ&ﬁ@n}?cgpet@gf ' he]étge 1!510 u a&dl %\rt]l%er 110 that

NegAtifivehe El%ﬁel%@ﬁ&?kvﬁlch‘ﬂ@;ﬁbc%ﬁﬂlubﬁ% dedoetatdd) PR eCdinfle, a model
cal cul ati1on orithm 21

S a to the
c adeptifient i18sen mdwamhet aprecabéiv@n gﬁhb istageaciated wiih amodelig202-1. In
AL AP 39 LB o n P R o

r estinte, dazabaser PAniesdmdtieapliditly des&h@dhmmec@dutms ﬁ%éiat are part of such

E:F?g({dg t Ss:. oh Ins | c%?gg) %ger%yriea\,{r(ﬂl nsret':on d;[%g% arPé)Y\}A{ 1i,c]> a gwen model
bi20d, ke erah tl'ft@.@h&h@pt@&ﬁﬂﬂioaﬁ ﬁd’uhldluhé‘l datﬁﬂil?ee mﬂir precbadifions that have
model 02 optio des no reconditions 116.
Aar’l’iﬂﬂ]@ﬁdefﬁlf @Eéh‘g&ﬂ %ﬁtcg SHEH ’?’P%é 15M3%qui r enent t hat

is to be satisfied before a cal cul ation 30 algorithm

212 is applied to the calcul ations 204 of the node

An exanpl e of a MQXEW%?RQQE&%G STERS

requi renent that the cal cul ati ons 204 of anot her

pr edet j effdo8i

cal cul g{(éﬂlo‘ﬂ gm‘}ﬁ%‘) Sglﬁkttuﬁ:g %nn%ggﬁ%g%;w 12{;%1%0' at °9<§‘f‘ e Oﬁhe ﬁresem

p freentiah wére ﬁntﬁaﬂﬁc@lriu Seaivpuit ke dThiFsctiaxdesplilees hownseldeyvel data
e case

o Al e ba et ey Br R0 2075 18 sbfiowis Eepinof sveh

Tagcumitas Wil be desdgibedl6 WO 2005/ 042760

PCT/ 1382004/ 032006 cancer is used to determ ne

whet her a particular tunor is positive for |ung

cancer gl gphis case, the nodel 202 for Iung

adenocarci noma can have a precondition 116 that
requi r bssterhd2 cetluler enviitnert sharpaieristic dpfady oyaingd; nl ypigally ghe cellular
t

R AT SORRESWISTR ol TS oo e
f @ submitpd bgncdinicianst a posdte sike b edimc mstah®s whemitie Hath Gite is

2t st aorpiet 2 G ot Baatd w8 -2aklfy (Bpica

ObRBHdimkR® h @SmbtB camPiter @dnehits tle darNG esmpuier 2(hevet o pridefarea
this hierarchy are procedure types 220. Each

pREREH AVEADNY prchas thedgiereti es a” cal cul ation al gorithm
212 anghak|1Rg E@rﬁﬁ%deﬂtrbhﬁfagﬁﬁktlcmﬂazﬂlé typuﬁ‘ﬂ? GO bfpects (also

each procedure type 0 optionally irncludes a
p teswediciragactatisties) of the bzﬂqglcai staeres eanh agivler eangiéiugntapa plurality of

_ C%@ll}?&%ﬁ@é&i '%t %‘ar MS{HH%? mDsro ee% §ink &eth%%gllulé{yh%gstﬁuﬁu

30

'S assocl a a proce ufe type
nokkedctatsas ﬁtdr@nqnismﬂbahdanne ddigfir |s¢\l¢ml c@hRaraxedstituents in a given

e i on. aI orithm?2 f|e the oC
DR s odelr ohe SO e fof s FARARIRERHIE can incluce
PafE EukGe AR lﬂ)hb higfre 22UuRE consPtuente ik giva? Biotldaial dpscifm@n. In fact,
be used by t
the cellular constltuent abundance data file can include data for more than 500, more than
1000, more than 10,000, or more than 15,000 cellular eonstnuents 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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nodel . In such an exanple, the nodel 202 need not

include explicit information about the 15 cal cul ation

al gorithm 212 and the aggregation algorithm 214 to be
woedosiy2isthe nodel  because such information cROT/E2004/032006
obtai ned fromthe procedure 220 desi gnated by the

pr %?c%% eglgﬁ@bgdngﬁ s a'ss%lgg (f%%%ﬂ{ é?iclg heqb 'im%ghsti%ucﬁlt abuadﬁmcc level that

illustra I scusse ove, eac

20%s innled fildes one or nore calculatlons 204. In fact,

i n sone,; enbodi 4 is stor in

anot her In PV r%gg?énttsa eeceﬁ‘ﬂﬁ CO“ éﬂrflﬁerrlslﬁ'ﬁfi?ﬁgqe is in a format

nodedigred e RffAtbirix E8dita CRl; @hﬁfohﬁﬂ @&éCﬁﬁﬂﬁbﬁd #fay® (e, Affymetrix
cel | ul constituent abundance val ues. (not

3 g rh ;ﬁ?esl"i‘fﬂ’a"dgﬁij egiensign that arg genepated vone SHymetix MAS4.0 software and
oOpUYSA: I 38 %@Aé&qﬁpsﬁ arfﬁﬂﬁdt dhsﬁ'@r&ﬂ'f{)ﬂ %le]a@@’aichﬁﬁo Caleorma) DNA

identifies t e cal cul ation 20

is Hﬁ@gwya,tae“armwmemrﬁpr émetsh@n ﬁb@éﬂ Chaltent, ﬂhg@nd)l(mleunk

APV B A P R s,

h amom(ldm'bm: Gitat Caiixfohde)r(ﬁanbl’mrﬁlaMmah thetBipPshoteds (Mﬂr&ha del Rey,

10 oG EER PR e TR 65 be Barh yasReeliT i capression

12ﬁ)1afka§ tangngde (@mmpme Ifmeacﬂsmtae dédighet #rautyat (RS AR ACalifornia)

art of such | f the cal cul ations 204
Ghy%w&v%&éﬁ Tt go Fieloped fordo! equiPynamigsdSunnyvale, California)
|d@mmnﬂh@gmgy=§earchlng through the cal cul ations 204
in runtine dat abase 120 for cal cul ati ons that have a
nodel |Iﬂéﬂ¥1FFlT@PdlmtS tho celhbar capstiturat chapsiayisiie fileraotwrises a

15 rm%;’o{:és iﬁi@l‘o%?r % q‘orz!tblgnglcgi s%gHgl%ﬁdFalb&\éﬁl 1€ e such

I nc ne or precon tions
2 2embddimémcthe ﬁheamlrnmls@bsiellpllaecxmnnmentahmﬁﬁﬂcd infaxmatidrefor each cellular

| e Bl 5 e P sh A Rl Sl piona
pr&saviiéd immotalid® ifhatatibs desefibial etroRf wee fdrhﬁe Mﬂﬁé@ilve cellular
-associated with the precondition i s run.
20P5F a6 bt W/qr%ﬁ'awses CPRStgeat %b%ﬁancsaaasm@rts are
20 Preaeddiibha '%ta@ezﬂleé‘sﬁfbn%wa@@@échﬁed ANl 85 RAR.
identifier 110 that dentifies the nodel 202 to which

t he prdesemde cmb@din@ntas)ﬁﬁﬂ@mmserd impytion psprgisdchagaciatsties) of the

! qﬁ&[‘, lfcél%gattel éﬁw? f}ﬁn t&ﬁ%a%gn%?%gﬁ%ta?ﬁ, gﬁc%fa% 'i]lsjesl ttrzln(s)lrzl V\ﬁt?a/} stg!te, the

is as ocCi € case
eachvity satodimikehaspets ofthé bidbwical stowcdre rapeasented ara delli@lar

g%%ﬁ%t@\l%ﬂ?é“%%é%}srag@% {% ,pét abas EE i %ﬁ:g@% bfnf?tgi. Fé)lr énstance, in some

25 padtbodimentis the cangler sonstitierd uﬁabaaasﬁlaﬂﬁcreeﬁmlua& steﬁnem@for various
whi ch, preconditions 224 ap ¥ to_a given no

02,
s PEPIERS i B‘Gbﬁlqah%!’eﬁlﬂ“@édﬁé‘?fts s In $pe Spesifie ew&p@m&g@ (e cellular
1%gn§tf?ﬁenpﬁlﬁ?élféﬂsﬁb ?i[bscomjfseshﬁ\’cﬁmts%r g@x%htrét%@ bf ttzéll%[ar constituents

hat mat ches the given nodel is nade.
E)@Mmymf JARclcERd SRS iBFEPSIer study, cellular constltuent actmty levels in one or

more tissues of the biological specimen, or the state of modification (e.g., phosphorylation)
30  of one or more cellular constituents of the biological specimen.
In one aspect of the present invention, the expression level of a gene 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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Exenpl ary data structures in accordance with one
enbodi ment of the present invention were introduced
in Section 5.1. This section describes how such novel

tat Aos/@bfdgct ures can be used to test a plural ptyueiooss2006
nodel s 202. In Section 5.3, results of such 15

C 40 1n
B 05 0 b EASEL a9 0ord Ay R i
Tyspewmbd. ySuchhbudzhtasican be measateldtblyMcthMtMrﬁrngsbnmctlng a gene

aniRiraR i KRR e S5oiteBls (AT biaabiag. of with cDNA derived

C ItheréfedrAn Aaden@ trimsaBiptenal t:@mpﬂufés & QUifacle WithodiG Efed nBIBRR acids or
t he datafljels subm tted, conputer 2Q receives the

£ MPEleipiogic BB KT VB KA SRR IPBacid s Atapable of hybridizing
eRRAACthERNASsiRcik € H0N L SONBWefiled AR $HH Rﬁ Ald Ebgcléjsatl oﬁé)partlcuiar

corrputer 20 ‘'over a wide area network suc
t kEbpaiment dhe abupdangeed the BNAcls measurerkbit cmtlam ecnegtanscnpt array

dafish thi RRA Bf@t'n(sbﬁla l)%’ mbﬁccleggﬁl%g 'ir?ux(cﬂ‘ Q\Eﬁl%aelc acid

characteristic St ate eaC
c detivddefrong dwéiN:&Lﬁelnh thanthe gpieurmbartpy afy cc[m}br[sué aposntlonaliy

i t
AL AHE Bctsce ot R R Tt pRaP SRRER 04 BERNSR il the nucteie
alaciﬂﬂa:rmreb Ie?ii:aaic&! infrhics avé @hgdbleCe Ihly bifidizing MﬁlEl'tlf]]é RBMlt §|§)eélslﬂs ar with
i v i.0] q men or organi sm e cel lul ar
gBH@?‘F?ﬂQﬁ’F”gﬁﬁ%ﬁ@j{ RECHSS] e gan include data for
nor et RadnNendydnskined t}ﬁ%leillﬁhlafonﬁ%ﬁﬂéﬁ bﬁd%%&"‘f’stlb Bl oo pYREs gene

bi ol ogi cal specinen. In fact, 30 the cellular
c snFessionelta fapu Alyealideotdsnes (o q:eélutaa gonstitiiend éhad gerzesperrd to the

fu‘?al{tfl eixgg Oélgprge:?rrﬁﬂ&lﬁgrrmr% gﬁeg Ilu{gggﬁcgftsé%ﬁ& c])ggnglgn% at Rast five genes.

b i[mar@glec allnbotﬁpvsuﬁ, theplurility 96 genee odnoptisepattigast anccteintied @enes, at least

cons ituent abun e a fil,e includes data.. for
TR bortS o AR G 8 iRuivnd Seh O Bt tfisend genes. In
t benslahbodimérss,cheplutalityl dfgesaicemprises BEwWRA 5O AdG6&Md and twenty
chh'g[/ USéOO4/ 032006 whi ch bi ol ogical specinen is

BAGEESwi t h each cel lul ar constituent abundance

| evel fphdme il ?lekﬂ’éniah@nsfdﬂsép 4b3 tﬁ@ﬁﬂimﬁﬂt&@@hﬂ?@ﬁépmﬁ&?ed In some
cel lular constituent characteristic data fileis in a

f epbdimenia dhig pespracessingripyateasai sf@négérxﬁaorunavlach all the cellular

Cﬁdasa@érp cﬂAra&@ﬁ&méﬁﬁpfoqggw%ﬁ wg%éa? sgecuﬁér{ AT deg by The median

es Wt ext ensi on enera
ealhugirMﬁs;armnirab;andmmussméasm:déoahd bmecaospeum dre soame

28 ?W?@%;aﬂ%t 1 ai IF%’EE&‘ 49 Ufgé%fl Wg![le(spa E}O%lﬁ%rﬂblf)]gglcal specimen

Ammgdam éﬂeldﬁwhﬂai Kshad dverage oﬁh@ bsthahd BIdekdenkile of the cellular
m croarra t he Array\/3|onflleformat by | magi ng

FeoesiipeN apajdanee yabics nirasireddgn g dyologisal spggiBEN- ( Uni on

Gty, 1Gahd {298 Whank t}@esréﬁPc'e %f fHelcBl1E19F (PR tirudf 8bundance measurements is a
Bi oDi scovery (Marina Rey,
microarray, negative cellular constltuent abundance values can be obtained when a

mismatched probe measure is greater than a perfect match probe. This typically occurs
when 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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- 20

10 California) ImaCene file format, the Rosetta

(Ki rkl and, Washi ngton) gene expression narkup

| anguage (CGEM.) file format, a format designed for
wogesa4tieal o Alto, California) GEM m croarragST/uSI00£032006
format devel oped for Ml ecul ar Dynam cs (Sunnyvale
California) eDNA mcroarrays. |In_sone enhbod

t Aundange megpurepRls is ARy ety Sepelrig MAS £y ’éegéB\‘Fp‘i%“&@&

aconkRtRhOBHRSSMAL: VAIGEER B@YEp!aQ@(gﬁ'ltﬁ QfixAd PAIAL, QEEERAI20 or 100, in some

speci men. For exanple, in one such enbodi ment, the

f enbodinwpisi dnge g@ieralﬂb!am semasmbediments | eedialee eonstituent abundance

' %I?{g@x‘lﬂ 9 Uang bt f&?& éj*( g{aced:\gﬂ‘? L il 'Uatlueg &E{@B@t%&ﬂo 001 and
e array I ona bac round S|gn or mat

and (agt |Odn;aI0 01;)9§ﬂxemaddeni caliwlait cohstoment abwrdapdei uatue for a grven

des i he robeu d.for t sectlvec ul ar

c Bt ph e 1 St ERGoprumed SoRER TRk (i ypies are
appidad Gith ARAGRTOANRITh Sf tHe6/aRQ tmat |G Heprdeanial madiat and zero
measurenents as de [

cr 10 .5, below, |
S BIErSEHB BIORERIOS 13 fne @h@%&w uho! @H?%ﬂnsta%e&éelf@gaﬁce value that

( f%hﬁ:ﬁ%%ﬁﬁéeﬁt & %m@émﬁd?ﬁ‘melﬁé Ql1eeimaa conttatieht aBindgficetvaRRs with a
the transcriptional state, such as the translational

svalueless than zese efevieplycesiveithes vabye thabie detespiped kased on yfinction of the
bln%ér? g.{dg %k tefr3hiRal &Jee\mu%s frpgo%% 'ngla@ccg Ghis 'féltﬁ:'ﬁlon is a sigmoidal
con uen Characteristic fi See. for exanpl e,

Ségictien 5. 6, bel ow. For instance, i n sone 25

i : -
P00 oo e BRI GRS LR o

acdthlt@ P0G thas Wdf&ﬂiblﬂhiﬁfon@tﬁdyo The SISlDTﬁa@FMOWﬁ Iaa:emote user to
enmbodi nent s, the cel |l ul ar S uent racteristi
t palect biebraadels axsin s gnd e b S RS ob freeyip capStiruent ata

gsﬁ'drﬁ HRNLSotel sﬂe Ed SR%er2d. i PRl eticdaherid) @& W bage allows for

er study, cellular constituent activity levels in
oﬁ@ teonsfenafraay of Swdekowing irdenigtierogi cal speci nen, or

the st & a?dd?ess gpﬁ’ll flz}bcr?gﬁe%h% nﬂmtatieg QP BROLY | bd &ﬁc),-ls 30

of one or nor tuents of the biological
S peC| namidentity oﬁthe aspoechoddls (csh@sbﬂﬁsmwldl hreven tiiog thetchldular

ression |leve ene in a biological specinen
|§q§{é‘f“8’|“ ﬁré‘ﬂteﬁylcrf{gtaasa@?’l ng an anmpunt of at |east one

cel lul @ﬁmqw@ebmndenhnatthatci@mlesmadﬁecmext mngmse in
one or nore, cells, of Iﬁﬁ‘ébl ol ogi cal %ﬁ{z man und
st udy. an ‘fenfifier tepidsntilias the mickRarayformet Biedde fﬁeé%%"t celiyar

g& ?ﬂu@ﬁtcﬁ%é&h&{éed&\% .that is nmeasured conprises 19 WO
2 042760 PCT1 US2004/ 032006 abundances of at | east

 one RNA régaﬁiee&aprdssteﬁﬂs thenpasinet represepied byehe ecliglar popstituent

- 25

30

bi.ol o i men. Such abundances can be neasured
Characge“%ﬁo%atggﬁpr ising contacting a gene transcript
arr ay w\aidsbn;RN% dftienbiological spawmen Getml whiok c¢lvéargpystiicsm

or, Wi th, ¢cDNA deriyved h f A
Ry e ipprte e abEed It s IR s AR PeBr eIl ador
or 5 nytili@ify 8F4 Phy¥idinCsi othEh BedMUGh R froRSSisal Mat ﬁd&beﬂe models to

acid mmcs are capable of hybridizing
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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30

with the RNA species or with cDNA derived fromthe RNA
species. In one particular enbodinent, the abundance
of the RNA is neasured by contacting a gene transcript

Wioadsoavtshbh the RNA from one or nore cell s of p@frusz004/032006
organi sm under study, or with nucleic acid derived

fromth NA, sych that the ne transcript arr

cofpf© E‘E ﬁleﬂiﬁsﬁﬂf‘f%‘ﬁﬁ‘l“}“ﬁi‘nfﬁ b%&&?‘é%‘g’%iﬂlt%f 29&? iR é%am in step 424)
ati arhgredwilgtinerypfibl8g6rithnt Rh&IEinaGé grt BioKias §ecré/mk€% BlyBtography,
the nucleic acids or nucleic acid mnics are ca

ofhafheBrmessage digesist andion pulbigikey gleerithyns. &Ncwephnqm;@r@n@losed in, for

aGkgnhger r BN@, | OBy
en‘oodilSji Eelrﬁ%igﬁa{l rf?né‘é’}k|%5| ar cggg tpﬁ%jlg%tﬂa?h ar ag‘t:ré?yl’ gmli (S:chmler

Apéfr@bﬁﬂppmwhgeﬂ@focekpd@eethm arut SoutazrCale pp Gy S¢cong Edition,
of IuI | ¢ dta

Jo gﬁEP(ur SQr ty Caf &{1}1 eo(ri;e H&Q‘S mE%Bré{:eﬁ b&%g‘f@%ﬁce in'1ts entirety,
plurallty of genes conprlses at Ieast five genes. In
anot her, e i , the plurality of genes conprises
at Iea§Fpg?§Fﬂ%ﬁ§kéd genes, at |least one thousand
g enes, Irddtep aasaddettwﬁayioh abisiRng tQWhRE mddels TR @hdu'[tﬁl% run

san

Irty tho enes. In sone di ments,
pl %ﬂnawt&tds} gr egélﬁelg BSRPF raes r%lﬁ&@? ip %mﬁa@é«aﬁd 2Q gy divided
B Eites bP 91'68@19 drasie %§amﬂ@ théte KON Riitk BPhRIRN AL T Scaller of
step 402, the abundance data is preprocessed. In sone
ey “m:tr@ary,taﬁp%l%ﬁuetp pbmedds sngcifiealdy dasigned to test for lung cancer, and
S% ﬁgﬁt %aé]?%dlfé%f d@ﬁ '2?@ m%luldcst Ll)}% ocf'?ljlclriej ln%ﬁels C?ﬂ?st 111 slég{gtlnstances
charactéristic values ftor a bio I ca
asep dﬂmweuebgietel’rrmmg dihizh suxteed>ﬂ rud)@ls Zﬁinmsweqmstt-d by auser. In step

AU GBS e BRRCHOGh R iR reb PP R seReed Toent

abundance val ues for a given biological specinen 25 or
organlsn1are di vi ded by an average of the 25 h and
75 x' PEPERtile of the cellular constituent

abundaggg 4yl o YoR diftiodinltfs e 068 fidlot RS AR fhe models

In the case where the source of the cel
ceﬁmtﬁeti s the ramaiedipicia siep £ fagrenlt modals | al a aﬂeewd avitedypre run. In

?Qtn'af/sge V\ﬁiB' W LA GO0 %Hg@é asatg %‘3&@9 fhe Ytﬁ)dgleﬁ'e&o%?m%gs 116 have

a ne m sma e neasure Is
t hm sat:qﬁ‘sdffmhe matdR0psdbaed fﬁmep 409p Foaé:damplmcmabme&&bodlments a

t he rese
cBar e oF LY e i BeaRie el A BT indilieopa broader
r BiologiRNdaaiple/elasi 8 85 a ndfe federaDphiRbiydt) thi the Yadder eRbted in the last
of the abundance values in a given  cellular

cBsense i step 498 M Ehrcwn pefoge %?eétaﬁve@a@ql ¢82, mdicatiygefa narrower

' B@Id%fbﬁ?s%nﬂ)fle $ll&‘§ @hﬁpfﬁﬁmﬁﬁdﬂg a®odef FECANIRRRNY6 of a first model 202
i nventi on, [ ul ar constituent abundance val ues

\Mhaws aldmltlumfﬁ pm*twdarcfpnm ellong gangeraopldaeewrevihatia sgcond model 202,

h? 1u| r}éa?éagg% glt iﬂ{\%gaﬁntcg%ﬁmg%é}%jté\%%g{o? %o &Emkg %he first model.

PFﬂ'ﬂHdSZM&&QIﬁG&I 29bcmdialme arm@:khpemnlntﬁ)ni K 6almt requires that a
AIhflr)ﬂ rrrnecatclE: th% IS 11 1£twe cﬁ' cancer {05t %051 1¥eepr§:oer to rulngmg 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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consti tuent abundance val ues can be replaced with a

fixed val ue, such as 20 or 100, in some enbodi nents.
More generally, in some enbodi nents, all cellular
woneésddprmmt abundance values with a val ue of PeERUS2004/032006
| ess are replaced with a fixed value that is between

0.001 and:5.0.5 (e.q.. O. 1.or O 01). af the nedi .
cel Lt 31 OBk SerutiE e apindiRhe et Brrhi A A tmve  specific

bireéut @eford mopet @ Weim. It mag ot be mizcdsenhat modehlAl is ewl, lyed fails to yield
consti tyent abundance val ye re repl d wth a

¢ RBEROPR RO FPAired RempdsL ik IpEiE 45k e it fees i df, however,
NacideNA 3'inZ84 Qieldsivedpe @Y rdstlt RigARed by RBd4I®B, k@ model B is run.
absol ute value of the 'cellular constituent abundance

v dhisexpmple cap be Beiofrg asepl aced. 1 n sone enbodi nent s,

all cellular constituent abundance values with a 10

val ue | ess than zero are replaced with a value that is

det er mi ned based on af fAmecdsbibhthsh B ¢ bemamyni t ude of

their initial negative value. In sone instances, this
function is a signoidal function. In sone

enbodi irenéondémpll) theipscdoaditibng Hited nimdebC wefnirp g cither model A

that is either o co er 20 or th i.s addressab .
b Dt irteBie el o L Saa H s SRyt et picaf BB RogsTC. This
15x58)1864n B UAbeaaslel s are to be run and facilitates

the transfer of the cellular constituent data file

fromthe renote site to conputer 20. In some

embodi ment s ;¢ (IUQQ 16 PesRRPS (B! QUnd RLuln)}, BnlC @AY, Of

any of the Fo 'ow ng | nformation: an address of the

| ab requesting conputation of one or nore nodels; an

i geng i of .t ne or . I [

AR it o P e DA b S ol e p 531G Ry Bfcer o har
dafodell B berunaand nésqpesitbector lnmg cindem befbreanodeh &tis run. Alternatively, the

T R T T TN A e

celshid-ar  constituent characteristic data; an

identifier that identifies the patient represented by

20

25

30

the cellular constituent 25 characteristic data file;

a_descr i pti Q! rlhigs) 0he s EaLeABSSLARnES LBLUbL A

cel lul ar constituent h teristic ta was obtai ned
for the cellular constituent characteristic file;

and/ or,an_identity.of. a physicia _ t

ot of 66 ot Riry? e B R E Rl AP 05 ot Sl s
bigekdgireslt tefee mzdel.D BGuh.nThoprecadinns ibhofmoded Chizrturn, require

than, or in addition tq,. usi web- pa base .

| fhabinpded é b as%ﬁ‘trﬁﬁihe"“aﬁ% P@g?#@bass% fiegﬁftz?ﬂms FrodplC is run.
I eARRarbll G46E ddf@ieg@aput er. The software nmodul e

allows the renote clinician to upload the requisite

data to conputer 20
' If ((A= first result) and (B = sgcond 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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using file transfer protocol, intenmet protocol, or
ot her types of file sharing techniques. In 21 WD
2005/ 042760 PCT/ 52004/ 032006 sone enbodi nents, all

SQHRMN4ERDI on bet ween conputer 20 in step 402p{a0s004032006
step 424) is encrypted using encryption algorithns

36D bEach e a8 B N DB s

Si@h atneebweBicisgiodleapielcRse@. g, mbre rspeoeﬁtalbl‘plogxcal sample class).

Kaufnan Net wor kK Secur j.{ 1 ce- Ha
Jersey: }};ﬁ&hegeﬂgf:é p@poncgn%ml ? g‘ﬂ 3@1?}%? g?r gbqqud in step 406 have been
Pal-pe@{408- ﬂsﬁ%&&e%ﬂh@l"ﬁss@ﬁ)w&ﬁn £lodeyhéh the mIBAPR&tonditions 116

Editi on, John- Sons, Inc., each of which'is

hérpretbg/mpﬂ@l@p% bmm%w spiastisf 48P ProcessEaRtrel ppsses back to step 406
t d
B ARG 36 chf L S8 QA BBl B eR, Ll

For exanple, in sone cases, nodels 202 in runtine
databa§ %29 are divided into suites of nodels. In
one ex %ﬁ ,  there is a suite of nodels to test for
cancer Adfalculiinlsn Q0hinhée nmadsl is sivotedeén sepl® Afcalouldidrs204 identifies
S ecificall designed to, test for.,lung can and . so

£ 69 Ar Mtk oRTIulaR GaoSpenin HfE Chuactpriaten lecld ths bipigeigal sate of the
m@éiﬁ.{le?r cofdtitSent)iafe @WERestddSh RS ogicHlspELi MOt uhday §th&‘)€ SF or example, a
det ermi ni ng whi ch suite of nobdels 202 was requeste

- calgdgtion 34sen gpeedy sglblar gonssient #trupAdncr ¥alyes fopgensy é&% and BBB.
S&l &HEdnb 111?1‘%[{%? a2 uth§ord %J LEeLed- lcas&&&eﬂ@lgr conbst@Bert @it is up-

iS optiona Some enb ments, step 408 is not run
amegukitdd arldewnoemilged mpemlmm@dhewmwéw rbmhgl@l roture japresented by the
ste ; s i

r rc}ﬁe%ﬁfél%o p Iinotﬁ% ,asgx?%%nc% (5)§ ?te§4§§ 1[-egaﬁvng goa %ﬁ‘lﬂ s%e&glens that do
anof vatietbidogitdl deanre edpresesed byl mbde 1292 ﬁiidifohlawe a diféeent biological
satisfied for the nodel 202 selected in step 406. For

e%ﬁﬂﬁ?e, in sone enbodi nents, a nodel precondition

116 cagemp@Cdohdtithdidf that a‘i’@ﬁiﬁlﬁegaﬁ?edtoﬁ AbwhSeduliliCiatshatn&is having
a broader biological sanple class

gesreaimbiolsicablegiyess relafins o Heeciierne |ha¥,leg eg%woawe#éawg gan be
| {

ng%?l@g 85‘%%1&5. the ?@ermﬁ%ttaetlgﬁ g? Mﬁgﬁd%iﬁg&gﬁl ?*opexample Suet al,
s aegil, @amtea&wcar@ Glup. 7389 provides the apmes of gepeethat are both (i) up-

f i rst
RGS A R0t Pt Sver BRAS pRtf eyt WEfuch Bamorypgs. Sueral
I fgtifiel the atpréssaod i caibaled codftdnentd Md inSCablerdwitlapiostete tumors.
of lung cancer generally, test positive prior to
running the first nodel. Further, the second nodel

2@81)19 Q%&M\&lﬁlm&ﬁm@ﬁ@ (o] ﬁ'etdp%gtﬂé{téd i ybstite Qhdres

hat a third nmndel  which is indicative of cancer
teNumeJsutuve\cgws:@nNamcfr utameg_t heDsseeipton model . 30 11
sone enbodi ments, a nodel precondi tdlonmichbnaiuhpideseden protein
regui rement NMt00368E her CAMEL i nkimagellural ity of
nogel s be i denti2fged as n&ganioge; KHOAADRBeprowin

i nglet er m nat e\NaroQ64§ 0 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 I3,
melanogaster homeodomain protein

6 NM_006562 LBX1 lady bird late
7 . NM_016026 LOC51109 CGI-82 protein
8

NM_00109% ACPP acid phosphatase, prostate
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testing the selected nodel. A few additional exanples

of how preconditions 116 can be wused to arrange

nodel s 202 into hierarchies follow 22, WO 2005/042760
WwWobodsmdedd/ 032006 In a first exarrpI e, the PCT/US2004/032006
precondi tions of nodel B require that nodel A have a

speecif
t hUEREs { hatAGeptfion emes ame \ o Desqriptiop yield the

spRcific restM_PR§Sired BiLkddel Ballikipin hirsosstise

molel B is né¥awe run. |f, mewever, AniiseiTIGRTSHER61HE2352

yi Bl ds the specific result requiredixssansmenbras: enithekinl antigen

model B is r WMM_SI2#AP s ex&fhAP canobthegeostied as: if

(AlZ= resul t) NMhed 0B can BCRRIn. | acid phespbatdses pamipice,

t hE3 pr econdi tNNMING0452% of KHEEL C r &oesindarbipamembern sl

nmotlel A 10 Mashea speci fi monesul t amtiphallTTIGReEeHGR41A9T2351

a Bppecific raeadl 0018684 or t AMDINI ng SradddsykhetHibhigie decarboxylase 1

expmpl e can bhavidemesed as:ANMDI( ( A=Stideadsylneshibhihe OfcaftBxylase 1
pecond reswidnt), then Cpgadt be rumigdBTIOR==HG2261-HT2351

|I13ustrate a nodel C can require antpra@;ﬁqgmﬁqapg”ﬁmotem

and test posiNniveushet canggks or t h@fnasd'®S dl‘%@ )N

angh test posiNNVe1ke | unkrgancer, Kagedig 3! {atecsﬁe&ﬁc antigen)

I T 7 teratTVvel Y ll](:‘ |90 (:‘LUII(.]I tTons 16 UI moael
could require that both nodel A and nodel B achieve
speci f InsontfeesbotiBnen®) a kélvldrAondtituest isrdesued fo leng-regulated in

second r sult C can, be.ru I n anat he , .

o S oS BR e hblolosien feRbRE WG FDindatie Rt IFiresqfpent n
NMBRRIgidal §RSintens BRAAG the Gidl@HeH] FeallRé BrRedigrdiin the atmnaam:e of at least
The preconditions 116 of nodel C _in turn, requir

¢ PDY RoEREh allohs SovaniyipeEsent aideAst STaig PeTRT! Grabienst pinghispezoent of the
SEAR ch%ﬁ g{.#e'ggtiﬁi)%ﬁ(%f &Pﬂﬁkmﬁnk Ravitdlthe b?oﬁog-ggﬁl ?czaﬁif@fﬂ?l\ﬁuch a

can A= first resul
spkumiudy @fefguula) yonstifwent a@m&ncmeasuwmenfs h(a@tbwnrr@ade In some

Sl

llany Rutaf Ealehdysoniba 1062 REAMER pcsimens pyvine
pbmlﬂgﬁ:@l feaﬁ&!:ﬁlm@e af blblbglcﬂa'pedimpnsethaﬂddx oit hang thd Biolizical feature

[ es ventio nod 202 b d . .
Ssﬂo thra ‘Hldéﬁ?ee%fﬁ ﬁ’fiw“\ﬁmafzﬁmg;&é&?tf‘i‘ BIclgiGAl SPeSteng favipg fhe biological
béﬁﬁ’ﬁ@:s A Rlerdgoadakifer A3 1R Hunddhde ofht eBulirtendiRERL B biological

run first ‘are designed to classify a bio] ogi cal

sﬁ@éh‘frﬁéﬁ thahd@net hayt B diobeaitad fialur- Desepieembodientsea gellular
Zg&%ugrggﬂ;’%eﬁr%g)é% b%@&?ﬂu é%giggé/dgg cﬁﬁ‘éns%@ﬁﬂé & bitASEIOR &ature when

the abundance of the cellular constituent in blologzcal 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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broadly cl assified, subsequent nodels 202 are run to
refine the prelimnary classification into a narrower
bi ol ogi cal sanple class (e.g., a nore specific

Woche@issih sanpl e class). Wen the nodel prece@ffiutiopidso06
116 for a nodel 202 selected in step 406 have been

satlsf ed (408- Yes s cont rol .1o step.

410. W%W%Hefmspﬂe e oprivasPeaTieg n ¢ e ign204 are
2QZcPMR1M0Acidee yitsonlit18ik ia6id ahd BRR-ANandanbs GTBE&S cEiANdr c@hstituents in
passes back to steE@AOG wher e anot her. nodel 202 from

t Rdiajegicahspreirgen igebipingd By mepsusing 3 tpseripyonab ptaieod gl or a portion of
Sttffe%rétlégllulb‘r @cﬂllsﬁt%xﬁtahcpﬁe 304nl Rl c'gﬁﬁﬁﬁen't ih tﬁ@ bR specimen.

in step 410. A calculation 204 identifies 10 two or
b sonee¢rhbddiments st detl Weneonstithosesnshidied &y elcaleulatz@ 204 are each

gg@gﬁ:@r&dﬁ%tﬁ{ z}lf é\l’reaeﬁtgg{eggef?agll niﬁlggt £ c?.lﬁAtcE H’I RBine embodiments,

s flecietielar comdigtnerst spdylﬁed:by a eadeulpthcm 204 arcedch lpl'catmmndztwabundance

P OERSSH S RSP DS 5B s v

S Bﬁﬁlbfcbiﬂﬂarﬂbnhii@éiﬁs an Eorﬁ@éﬂlbldcﬂheﬂ@,nﬁé aHunédiice bhaék celdular
up- r.egul ated_or down-regu i mens that have

I
¢ RensiTs gp%ﬁedrtwtqalcelapeb?@’slé ﬁ@{sgﬂ%gg B peasring dupcibyy o a post-

S%&%&ﬁﬂav RodifiGitibA 8t thk BalANCBnRfuctep 406 relative to
bi ol ogi cal specinens that do not have the biol ogica

feature represented by nodel 202 and/or have a

dlffergeL Jphological feature. Cellular constituents

that are”up-regulated or down-regul ated in speci nens

havi ngln eter 412 the kxeldﬂlarg:aonsﬁtumedtamoemsne Iveitwswecmﬁed in the calculation

og&;ﬁqu‘gﬂ%t H%gugsg 1 E@ﬂ{:ﬁi eslteg)l ﬁgglra%%!ﬁ%ge ztlxe ce ug.recozncs)tituent

PukdriGdiedc E‘.tﬁfrﬁ&wﬁl&;&p 46Qr Teyapihe exﬁhpletvhaﬁe caﬁﬁﬁﬁon 204 specifies
Cancer Research 61, 7388 rOV|deE éhe n
g&sfss AAand gere %%@ﬁhf potluf consifisriatugdanse ¥ BES (PF iome other

p EhdiRtistit! Qﬁérmffe\ﬂ 8§ Sheadatbulatibh) B BHeCAA X Qnd %e&LB:EB bieB¥ained from

types. Su at identified the expression of the

c $lelcallalar @@sistumtaemdaneufé@ ed in Table 2 with prostate
tunors. 25 Table 2: Su et at Cellular constituents
that are up-regulated in prostate tunors. Nunber
AccesskmepsName Nane Description

cal ci up cal ngd e NM ' 003656
ot T i ths RS A 1Pl o 1t NG 1 SRR 410 i computed
11'!%&@5{%&1%&&3@{&11&1&&%0&&% Z(Dﬁlﬁ‘éiﬁ%ﬂ@n P @widel. For example, the
4 NM 005551 KLK2 kallikrein 2, prostatic.5

ant i
RO @I P BOEBt BRI JE o 1SRRI UHeS Ofthe firs
f BGRBtr cShdttdeRl spefild in AHRXANPEASEEuIHBHDOH QRPIHE sRoAd BiTklar

- constituent specified in an exemplary calculation 204. Additional examples of computing
calculations 204 in accordance with a.calculation algorithm 214 have been described in
Section 5.1, above. These examples describe how a calculation 204 can be characterized
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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6 NM 006562 LBXI lady bird late 7 NM_016026 LOC51109
CAE -82 protein 8 NM 001099 ACPP aci d phosphat ase,

prostate 24 WO 2005/ 042760 PC1/US2004/ 032006 Number
woeesakPBe Name Nanme Description 9 NM 005551 Ked<@us2004/032006
kal i krein 2, prostatic 10 None none Antigen

| Tl GR:—Hszﬁﬁl HT2352 11 six transnenbrane epitheli al

anti g 012449 STEAP of the prostate 12 NM 001099

ACPP agi kepph@sRb@tsaFehe do taabﬁ:ofﬂqa 149MARBR 2tk ERGtored. In
k| ne3| n famly nmenber 5C None none Antigen

s, pppm IHQ@GNFMCGM%LPf anrpdel identifier that identifies the
Srl\r}% 48209 Y0 Wi B0 cARuREGAIAINK % oded erdiith BRAGRG that indicates

S-adenosy i oni ne decar boxy ase
nwh@hAntsnogexf thbTm@l& 203 26N HIX3Plesdign tiatM'ﬂp n@m@ﬁw that identifies the

e e N
(ﬂram:tﬂis&'c syledi Lfsed:toa:mnpgten;ne cdlonlg @ 0énthe chlcBation, idantifier 112 (Fig.
ul ar |tu nt . ee t e.up-regul.ated in
< Duassarti WU e aiot 20 65T e apRuo et 2., uremely
apwpﬁanmm&lyt’mc};el | ular constituent in biological
speci mens having the biological feature is greater

than the abundance of at |east 5 sixty percent, at

| east Ssy gy percent, at |east eighty percent or at

| east ni net percent of the <cellular constituents in

bi ol ogﬁn@wp ‘éﬁ@demnmamns mepde Betobivisiteagiall she daloalagipas 3Qrin the

V\ﬁ &Ll:f 282 hgvetge llll(:(SIM L%d ﬁea %p%ﬁ{ce %Rfﬁsthé Ealf\ﬁ,{;a[n ﬁ% HIES12 for the
measuremant ave %een maae. n sone e Ogl S, a
Cmbﬁell Iﬁnoﬂ: oHStNd)uprotess somdeé ndnt o dBep 4 wiegedmaithed calpulation (test)

S vi a ' i cal feature ive to

P b o Bk Bt o i Pnue R e S fE bR es) Ggivbak contol
f@ﬁhﬁ&@g&@4mmen t he abundance of the cellular

constituent in biological specinens having the

bi ol ogi cal feature is, on average, higher than the
abundaggessnf the cel lul ar constituent in bi ol ogi ca

speci nens that do not have the biological feature.
sone dumwwﬁ@mllscalcaﬂa@ens (@sts) 204 thathavebeen mpde f@émdﬁbseleﬂed in

ftgg?agr 1é15 %n%f%{ ﬁ‘%b ares ggﬁ:gg@% ?1 {lﬁgﬂd e es‘ﬁﬁl tﬂé Q&r&% ion algorithm
chidsspidifiehby iha nividel 2031 Sath sgpeedanen seshitsvinagnddebcharacterization for
bthg lm%%el aIlh1s model characterization indicates whether the test organism of the species or
the test biological specimen from the organism of the species is a member of a biological
sample class.

In one embodiment, the result code of each row in table 318 with a model identifier
matching the model identifier for the model 202 selected in the last 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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15 feature is less than the abundance of at | east

forty percent, at least thirty percent, at |east

twenty percent, or at |east ten percent of the

wo Jobd/@brgeonst i tuents i n bi ol ogi cal speci menspchevioigoszoos
the bi ol ogi cal feature for which a pl urality of

el | ul ar. consti tuent, abun ance nments have, be
RS 15 PHPEE BRROW PR R etan%l@mﬁ% AggreTiohEIgoD thin

d%aa@ke& QithIEe AONMI 202 0| Hebidy holv Biesd £ eallt &RABPAreSo B combined
organi sms_relative to biological sanples or 20

oigrAerdasharpeterizgsheypedeh 0% qrén%anera regregrtion Yerithman specify
t hﬁr abynd ‘?&sﬁﬁ QestlSo %ﬁ E&rﬁhlﬂéd bl Ofﬂ%ﬁfe wiltre the model 202 is

bi ol ogi cal specinens t ave t ogi cal feature
i sonsmrd\wsmge(chh@stsnzddan potities) aﬁmw@@ﬁd@ cofmpuited calculations in the

b| ol ogi cal specinens that do
%%%?QCFY ‘feature. 25 WD 2005/042760

PCT / U%ﬁ@éﬁdﬁﬂﬂ@ﬁlﬁan agpregaiiva a@dnnidil ﬁiaﬁhtssa, voitihg schehiewhare the model

c uents specified.in a t i on. each. a

o iR e RS ROV RO PG Tt B WO a5 feaitive, when

Of:orﬁﬁ\ﬂ&ﬁ tH&ﬁ'a&dhﬁe%ﬁtnﬁéO ok b}ialdﬁﬂﬁ Sonsider thelasd iaGYHIEH a calculation
eci.nmen i s obtained by ne surfﬁgﬂatranscrlﬁ]tlona

glgpr@th@ﬂl& ip amqhegtcbrgg £3lgatyyns o ¢ il yabove, @p¢ thagealculations 1 and 2
C&%%BEIEIU@ RbicABGod DR 1§cfe@é?ﬁiﬁlafeelallld%a@tful£igﬁit1k Béét%ﬁgeJ Wheis is the

bi ol ogl cal SpeCI nen. I'n some enbodi nent s . .
cuishlylaanodsbtist ¢onsistd 0§ ths p;el@u*mlfw ipyFable d avill b sharagierigd as positive.

aﬁgﬁﬁﬁé in sox%g Eﬁ&gﬂﬁn@ﬁtls %f e B, rﬁ%&%%ﬁ%ﬁﬁm%ﬁq@tmg gfﬂ‘gﬁl%an be used

cohst |eh¢lqmsﬂlve paiculbtiendin iayn@ebaalgmh atdifbereidGveight ¢hagaeth negative

pr i ns a th undan

P EhaA T maleh ot e, b adtliera Rl Ala mpel ap be eiven a
S{veioBt 61f3.@hid Qkh AeddAid daldulatidh it moaal dabb@given a weight of 1.0. In this
constituents. In sone enbodi nents, the abundance, of

t Weighting seheme, Ponedshwill ba eitastespettsrmosive jvep when the model consists
Céf* &fé S@&m&?@ca@&‘iadoﬁ aﬂét@(f ﬂegas% QYculRBAYI i NG an activity

Cel ldﬁull are pcfsﬁ

st- translation fication of the cellul ar
c onst | Inyeefeged Qnlqglimearps, eagh @m@pten@ meded yt@biSladﬂ@hhood that a

cgnstltyent. char

BB 2 B51RL B Pl ISFEARRE S b 0ol T
shileghihéddrepreserndi modetdedre ﬁmthdmnqmltdduh@del ckmrtﬂherhzmedm each
character mtted ste 402.  Thus

cslaeaieith B Ul SRR Tole SeeeEizan e (e~ TisL asgA T pdicaes
gRR&hBRRest bRfnkel dfl s@é(:l@sQﬁ%ttési Bi%[ﬂgl@bbﬁ&di&&ﬁ&‘rdﬁﬁihd%ﬁgamsm ofa
(or sonme other characteristic specified t he

ceneeias e member of a fiokngicahsrmpieiclawsn o spes %F'éodérs@lgf ieghigher a model
fgcgm M?ore ﬁu:lg'l@s ﬂﬁpemioﬁ(tﬁmt F}%Efﬁ%l??g)g%&cnishﬁwhc%g ol

nse the calc ected in the
| qmstlmmgtvahlcsawglfe ustdeto campuieshecmagsl (i@ das the biological feature represented

. . by the model or (ii) is a member of the biological sample class represented by the model. In

-some embodiments, a model determines whether it is extremely likely, likely,
indcterminate, not likely, or very unlikely that a biological specimen or organism has the
biological feature associated with the model or is a member of a biological 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

28



10

15

20

25

30

in accordance with the cal culation algorithm 212

specified in the nodel. For exanple, the calculation

al gorithm can specify to take the rati o between the
wbunekaaswo val ues of the first 25 cel |l ul ar congt¢tarssm0s2006
specified in an exenplary cal cul ati on 204 and the

sec Sti eci d in exenpl ar

c SPROTmERts o Biplosial Fiatt s Bt Fspley 55 okl s g hdfor eny of
C dechtbmplapnisiodRiktall foatars espeamed i Sdauan sal @beﬁbddhﬂents that track

aL%orithn1214 have een descr| d in Section .

HBgithood phecgurssnce Bf 108 difeaserd IE}B S ey e TBRS DI Sgy risk”, or
8 gh isoh) lcatt Shbddflentd HahadkimdiAtatRgRRNGATTd AR08 B del may
?he val ue of the conputed cal culation relative to

3@cqr¢msé‘smﬁilgaam insenglegivel’her “ean sgligransh efcrdp crakedipents that

| \V ﬁ atulll

g%‘earai\%? Qﬁ&%{v@tﬂesg?ﬁ eﬁdés mgén?rl?rnu(%ﬁg?%]??tg‘%e %sa%%%&%ss ! i conclusive”, or

t hiadolent®, @onput ed cal cul ation 204 is characterlzed as

positive. 26 WD 2005/ 042760 PCTI US2004/ 032006 Step

416. In step 416, results of the conputation of the

| ast cg&p&Wzﬂdnmwzao4 are stored. In sone enbodinents

st orage incjude st or.age e enti

ot TR 40 & Qetpannaiignds Mds 5 WRGIEEH (o dtodets i the setof

CaloBélk &Hat A 1& B runasorhplited) dn ARSI ceRilal stitd@i bbdridance file have

that indicates 5 which version of the nodel 202 was

r been ram Ié"xiptr @ggm PepsessepniEolirefumsite sep 40hwher gaiherrmeds] 202 is

ectdd® llk B Ha ff{“ﬁ?{%ﬁ r&hﬂ{eﬁ%@feklﬂs ate %g&@edf Csi!e 424) In some
at supp e ce ar constituent racter
vahbm:hmame,dhtt msdtsrtbanas: ehatedairea b mpracteriz20an oftdach mode m a plurality
q. t|on identifier 112 (Fig. 1) associated with

ﬁ%ulation 204, and the calcul ation result code
(e.q. tﬁpﬁbﬁl&nﬁoﬁlmdn‘cskfhle yésult$ that art rdpettyd are @tcharhctedfition of each
rmnation is nmpde a

St 4 18
eﬁﬂﬁgﬂhetsﬁ@?mﬁe 5 Do A (o hES P mOdYA02 that has been

hamss Qﬁ%&t&&@@ﬂi&@oﬂdﬁhc@%ﬂﬂﬁ@fh@?‘m%é giré‘g%n@ﬁhl@bihﬁ}d B3 for the
algorithm 212 for the nodel not No), process

cwad¢loln Bicak simbadimenis gesnltpargmenosed o h&m%d&w gRmpHer that
(su%ﬁﬁ%ed]tﬁe glqglfl%,lsbeﬁa%ue&gl%ué tggﬁrfdgﬁc gebxé%ﬁlfng% orts made in step

conmputation network contro

t 424stre deséflbed iBtSeptiof203. | n step 420, all calculati ons
(tests) 204 that have been nade for the nodel selected
in 20 the last instance of step 406 are aggregated in
accordance with the 8ggEXEMPUARY RESUILTS 214

specified by the nodel 202. Such aggregation results
'na rrl?l(igrlne %Hl%ggctzntegtrsl t%ag trelp%pt pfrowded in step 424 is sent from computer 20 to a
remote computer that originated the cellular constituent characteristic data file in step 402 of
Fig. 2. In some embodiments, the report has a header that provides the following
information; .
an address of the lab requesting computation of one or more 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

the nodel. This nodel characterization indicates

whet her the test organi smof the species or the test

bi ol ogi cal specinen fromthe organi sm of the species

Wwo 2do9iRer of a biological sanple class. 25pdPu9i6Los2o06
enbodi nent, the result code of each rowin table 318

with a nodel identifier tchl t he deI identjfier
for t ha I de celpr com@ibprdhrAciFmcIda@ e Hey %W%ﬁ%#to computer 20
SiERe i s collected. For exanple, consider the case

in which a nodel 202 includes five cal cul ations 204.
Each catdateithet iepart oueplld wseaneetagut ed in an i nstance

of ste .

aher e RRiERiE et RnEES e pdRnu bR e AR Shsriucnt
cahnmﬁaﬁmodmﬁmﬂe the 30 result for a calculation can

be an indicati ther t

posi t i gdeser té?fa? t@es blOféglCPﬁS&g(ilré’kFrrln 1o v?hlclb%ee}fu ay consi? ent
c aﬁa&ad'th@he data W€ ebtaite@ fornkd cetiatr Eonsttuest dhaﬂaétbnﬂiﬂ:sﬁle and/or

S ;gaf f )gn ;fzdggtptgg grg}?yseﬁﬁ@ qr&g%égieaxt%(fga?etmﬁ .e%iqc;)gl %gtl o%&ereg the models to

cggg}ﬁ(ﬁ;ﬁlggmo%%lspcaﬂféh of these five rows w ||
include a result code. In this user case scenari o,

eac h r&akles3 arniﬂ ato 2 0O BB Y BOPENtANSIU0RE 0B FpeTt thah dfgprovided
i tel n .

S B R TR 18 90 1S o 1
2W2b1w31 ¢a0b paroited model bahe slenifal st namsathat prorddss anriedicagiopef what the
CRBALNED obRaBAS RS0 LSRR Ry bhS,P B 0B g o
t p@videy eherseintific ieaiddsr saleetidroofwellvlandnnsibiderittodest diel mare, a model

(it ahosd ecTich of GEmORe IRgile B fErobtigp i et indicat

C i (it bHe QAR greb Bf K8ino MG 2 FHtientAGiHl sUff¥iefrdrh @ Recifrence of prostate
negative. One exanple of an aggregatlon al gorithm 21

| gar@erwﬂ(uh@e Sers BTy Wi the @atiens thppraficulgrdorm gf treatment. Table 4 differs
 RARPERS EiRaRRHRER) (ol bITANE # e heskiiga 6B fidaibh B96ha
negeiring svhefher orewaapitent baspsdstde carkier. case in which a
calculation 10 algorithm 212 is applied to the

cal cul ations of Table 1, above, and that cal cul ations

| and 2 are positive, calculation 3 is indeterm nate,
and calculation 4 is negative. Wien this is the

result, a nodel that consists of the calculations in
Table 1 will be characterized as positive. However,

in some enbodi nents of the present invention, a

wei ghti ng schenme can be used where each positive
calculation in a nodel is given a different weight

_ than each negative 15 calculation in the nodel. For

exanpl e, each positive calculation in a nodel can be
given a weight of 3.0 and each negative cal cul ation

in a nodel can be given a weight of 1.0. In this

wei ghting schene, a nodel will be characterized as
positive even when the nodel consists
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of one positive calculation and two negative
calculations. In preferred enbodi nents, each
characterized nodel yields a |ikelihood that a 20
woabemgi«gmb speci men or organi smhas a bi ol ogi patus2004/032006
feature represented by the nodel. This |ikelihood
represents a nodel score for the conputed nodel. In

o'tr#é? 3nBragtate aaaeds suikt/pligiceliestyed nodel produces a

o theSLdi’mEe F6 28 REFERENGE T0UE ™y QUET‘WS‘ESCRIPTION

i ndica er a test organismor a specles ol
t eindRigeh adiatioh- specHoRBeibldin t he or Yamsitisen OfE)@aressmn signature

Spe&isemmck S a menber @bral2000! 0gi cal sanpl e cliaedpsisleft with
some enbodi ments, the higher a nodel 25 scor andidpen ablation-

nore likely it is that the biol ogical speci mgBsifhnce

or gani sm whose cel lul ar constituent_ values were used,

to pekoft he nodel L4iWiPPtis t he bi okOYriekal rhaxpfessign signature
refeeweaiced by the GBEEROG (ii) is a menbercofistemevith low

b| ol ogi cal sanpl e cI ass represented by the no#&lof rqcyrrence

SO igrent s, | | ?? ke lfbedR0 Nes MIBNE! RyprdsSion signature

exigl, el 1 kely, I ndeterm nate, not JLX8LYowith low
or very Gnl i kel y that a biological specinmen Qg o

organi sm has the 30 biological feature associ at
wi Liketiheodwfdel or i sFebbodrbas20P8 a biay oghi calExpraspibe signature
cl Bssurremepr esent ed by the test. |In sone enbodionestts,with low
the bi ol ogi cal feature represented by a nodelskio$recurrence

h\”dt alng/ g(r)me gﬁﬁ?gnce to a t o%%%l oﬁxgaﬁsswn signature
HEPSpr esent ed B is rret astatic ﬁE‘? v low

of a particular disease and/or likelihood off rec‘mence

r eCikeliBfsdeofof the digobge-Pollakbial dgiveask or Gxpression kignature

SoRBcwEn¥D 2005/ 042760 PCT/ US2004/ 032006 enheadistemitvdth low

the biol ogi cal sanple class represented by a ¥R@€lecufence

decunence

-a

features represented in Section 5.4. |In enbodi nents
t'ﬁﬁﬂeIIr%'étate'daﬁ&lrhtﬁ]&q(ioﬁﬁmfa@iﬁﬂws%nce of the disease, a

nmodel pRYy..scQre as 'sensitive" "low risk" or "hi nh

rCG)NEIR&lATI(DN enbodIRHERENh'H*I tRESULTet ast]}JES(CRIPTION
potentTEsTsf a di sease, a rmdel may 5 score as

Ren—aHghantt—ete————
| Rerdgrb b Madignantt hat Eé%1 uate ag Jridimedenes Expression signature

di sease, a nodel may Grew280%s "aggr essi ve", consistent with
"inconcl usi ve or "indolent", etc. Steps mlgaﬁécells

4. 10 Ml 422, qﬁterm natI| on t
iy MiepHd rmdel%q‘ 6, setngehisfel B g
to be run (conput ed) 'l?@len cel lul ar codSPORFYENE Wit

abundance file have been run. If not (422 I{Eﬁpe friQ glignancy

Bk, MRRAR, (0 oVl bove aRe] %3 £ et
s

" results are reported (step 424). |n 'sone

the results that are reported are a characterl

ofitcasTQbrigiRdebstatd @ plsural ity Prostate Expression mgnature
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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15 of nodels. In typical enbodinments, the results that

are reported are a characterization of each nodel 202

in the set of nodels that have been run. Each

Wosiegda g nodel 202 that has been run is  per/us2004/032006
characterized in accordance with the respective

aggr eqati on algorithm 214 for the nodel. In typical
enbdehlerénfaemesensiyibsmade 19n9Fort ed to the rempte client

co T Or | cerral

COE—%E Qﬁ%ﬁﬁm W&ﬁlﬁé@mlﬁﬁgpor ts I%%%RF%TION
stepESX54 are described in Section 5.3. 5.3. EXENPLARY
RESULTS &5 In some enbodi nents, the report Qunevkstegidnrconsistent
st ep M3 AKAO ot £ 1 onpemRH004 2 Behsiive I eRitecamptothecin
conp®PBPMERSt ori gi nated the cellul ar CONS tsbsuBiy
chagacteristic data file in step 402 of FigQ. . 2. . 10 .
son%_h.‘n(gal l%%‘?’@ént s, thePatbpork20bds Sniidvdler tc%él_g.?xmessmn co?:,il:itent
proV"§&& M he following information: an addpasERgFeansgnsiivity
| abVinsgakkalpidag conput ?{ﬁhmr@bo@nq{@{mﬂpre (isae Expressgm consistent
a uMingustingr der identifier for the request; withningisdne resistance
spevimgalkhdrRIti fier that | | fies. the spewnBeRpression consistent
sub¥inblagthe an identi ngL“{oﬂégbﬁtdé}ﬁsﬁaptes t R@th vinblastine resistance
m croarray format used to neasure cellul ar . .
CONFixahticPvclitRelr act er PahWork804; FRiste) 200&‘?. § S¥RSgsion consistent
PCT/ US2004/ 032006 a date the cellular constY taxz;emsmflce
cha rhSi ata fblewnaSobd bkl t o dEmpexpess@ consistent
in 2%3%54%§%eb§egat e tﬁggﬁr epoP t6 Ajo;g eé%lg% 424 wikhsdocetaxel sensitivity
generated; an identifier that identifies tkgnpakhBilon consistent
r ephasaniedehyomyan c eb%‘thFng@i‘StRetsHﬁm S with actinomycin D
chaPacteristic data file; a description of dd\&ance

bi ol ogi cal specinen from which cellular co sqtnlaégﬁ?rggsion consistent
chap agigsid: Bid a op£d Hefstahhe cell AR
con;s\?ﬂlﬁtgdhfﬁ %:oﬁgrég{:t er?ﬁ???}%oﬁ; and/ or an Withdequpypinypesistance
a physician or other health care professi ofane tk@tssion consistent

or dghelotid MirRERASCt OPathWork2009N Reldigtahi ol ogtithahitomycin C
speci nen. 10 Tables 3 and 4 bel ow col | ecti v&listance

represent an exanple of a report that is prayij Mo

a pAathtaydingui te of np%g{a,s.kzgﬁgh r\;;eow Ln Talﬁé%i%iﬁjﬁ&%lf onsistent
r epDessicia di f ferent Qr<eOPh RrEsieat 3, &

reported nodel has a clinical test nane thé‘fsmﬁn(?%i des )

an J&Ht%.}a% éil gn of what the nodel tests, on@?@ﬁemﬁsél?n.conﬂswm
ref&rences.to a r eseaPathWark2064 e Resistant her Withrdaundrubicin

cl i nieE et ) that resistance
Antimetabolite: Gene expression consistent
) PathWork2004 Resistant with methotrexate
Methotrexate ;
resistance

Gene expression consistent

- Antimetabolite: 5- PathWork2004 Sensitive with §-fluorouracil

fluorouracil sensitivity
Antimetabolite; PathWork2004  Resistant Gene expression consistent
Cytarabine with cytarabine resistance

. - Gene expression consistent
‘é:;?i?gi)ggte' PathWork2004  Sensitive with gemcitabine

sensitivity
Gene expression consistent

PathWork2004 Resistant with 6-thioguanine
resistance

Antimetabolite; 6-
thioguanine

Gene expression consistent
PathWork2004 Resistant with 6-mercaptopurine
resistance

Antimetabolite: 6-
mercaptopurine
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provides the scientific basis for selection of
cellular constituents to test the node, a nodel 15
result, and a clinical description of the nodel
abl e 3 provides nodel s that indicat '
v%?%%’fwgmgegree of |likelihood that a patient \?\ACF/I%JSMB%”G%
suffer froma recurrence of prostate cancer or (ii)
t Tebls@nChémoskhsrviof Mo, patient to a particular form of

“ﬁa@ QRENSITISH Y, pREFERENGR s éﬁrﬁ%U'aTcoPﬁiﬂqPéﬁTéﬁf‘{ est

TBATS confirns whether or not a patient has prostate
cancer. 20 3UWO 20057042760 PCT/ USZ0R4/ U
BNARllydatart Eisphatioer PauVodk2004 | iSehsitive tg'éf:s%ﬁ.fgﬂﬁ‘n ugs‘?"“‘s
TESTS REFERENCE RESULT DESCRI PTI ON SHRRIABTSIHVER.-
Hol zbei erl ei n- Sensitive Expression sGgmadxpiddsion consistent
Tnfefexnn elerTeen o JORBVPRRONE ReamEnty n ANEERGSR, resistance
abl ati on- resistance Likelihood of LaTulippe- Low

[ Sk _EXpr.essio siﬁ%“ e UL - eGGsr edpt26102 consiste
%E"'ﬁ%f"élt TriSiop | Rrve ‘Br RS coith mt&éérbmaoebininzé
Si ngh- Sel | ers2002 Low ri sk Expression_signature

IRRERFdHE NRErIGeRS St PAkWHDD0A OWekibalt 0P TETRITERR gonsistent
Li kel inhoodr of {Zebbo- Sel | ersZOO?? 1Low r With ipsaiirensy resstance

signature Recurrence consistent with ' .
PbeulTEATe Li kel | PsitorkR004 nReaistant L%ﬁ%%%ﬁ%‘i&fﬁf%
r

Expression signature Recurrence Sut he

consistent with low risk of recurrencgendddpflssibeoshsitent
OABRI INhraRglnagc k 208h Wor2004 K ReXiplassS Sivith Lsispitakisie
Recurrence consistent with low risk ofessk@gsH rence

Table 4 Prostate cancer suite / confirmation tests 20
CONFI RMATI ON REFERENCE RESULT DESCRI PTI ON

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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TESTS Beni gn vs. Malignant Ernst- Malignant Expression
signature G one2002 consistent with nalignant cells
Beni gn vs. Malignant Wl sh- Inconcl usive Expression
| gn Hanpt on2001 i nconclusive with re
%ﬂpg%“%@y Beni gn vs. Malignant Magee- Ml i g%g‘f{ifszﬁo%oszoos
Expression signature M brandt2001 consistent with
rral ignant cells Site of Oigin: Prostate Su- Prostate

I‘eSSI Qn s ng(” Hanpt on2001 consistent with
?‘6%‘?‘3‘?‘ el EPPEi noma. 5 Tables 5 and 6 describe

modelr s that are found I n_anot her t
wmf@“ﬂ‘qwl REBERENCE oBESUAT n anotESCRIPTION
|ns ance of the present _invention., 31 VD 2005/042760

PCT] US200 006 Yahaixlogo-5. ensi Ekpr¥ssiondtdnature consistent
r epTEn v @Jz—l\{é RSI a0y REF(E:&%EE% su;ﬁ[naﬁﬁyﬂ ON

TESTS Vinca al kal oi d: Gene expression
tot hecin Pat PVsk 2004 Sendincdngbisin Egﬁ}%ésf’oﬁq ngﬁf:fe

afin S 8 VElETR0Y Melkata608:  Pateh\Wor k20550 lgi‘"i’ve St espect to
Gene expr essi on consi st ent Irinot ecanm\ﬁ I not ecan
serfenpmavy Vi ncd-d kal oi d: F@grggp,;,gzﬁmeﬁm signafre consistent
Gel@rdngmessi on cdVrkempead02 Vi ncri st i nwithicarhinoma
Vi NCdehéhh §€ T esi stdieemandi Nca s‘fll kal oi dpxffadstibiddRPdconsistent

Retsdiddtha Gene expleomsbey constEHeNa Mirﬁ@é@ﬁlbmae Wi th
vi nbl asti ne resi stance Taxane: Paclit x

Paisiidof REQRA Resi Suant Cene expressi on gﬁ%ﬁf tuze pgpsistent

) ) lorecta rimary colorectal
a | resist primary
paqididractsl HemEpton2001 carcinoma.

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 HIGH
Colorectum +32 o ¢
Lung +12 ¢
Stomach -42 ¢
Liver -42 ¢
Kidney -88 2 '
" Breast -88 ¢
Ovary -88 ¢
Bladder -88 ry
Pancreas -100 ¢
Prostate -100 ¢
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Taxane: Docetaxel PathWrk2004 Sensitive Gene
expressi on consistent wth docetaxel sensitivity
Anti biotic: Actinomycin Gene expression consistent D

“@%"F%’\?‘%f“.%gm Resi stant with actinomycin D rgéjg@tg%g/%m%
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Bl eonmyci n Pat hWor k2004 Resi st ant
expression consistent wth bleonycin resistance GCene
expressi on consi4ét EREMHMRE REOICOGICAMTEATURES
Pat hWor k2004 Resi stant with mtomycin C resistance

Ant hr acycline: .Gene expressi pn ,consi st ent xor ubi ci

oot LS B S eRor e LoD VIR BPie: thef Slatmpcns whether

Arbidlogical epdcirfen Kag Ry 8RPpIARSILOS Hislogibs tfeddlires. In other words, the present
rk2004 Resi stant wi.th daunorubicin

Daunor.ubi ci,n Pat h _ ]
¢ GBS bOANE g o mogel danadicals e dich iesareinisra Af a species
Mek b adst BiSRpRaFBEEMeH KdR0h Feslish 8 spiielisTBhiRbd: ¥ @blogical
resi stance  Antinetabolite: "5- Gene “expression

cSMEPIsclat A brazdpuay ehiplopisalfvenies (02 bSdegeal suepleictabses) is

S ORUAPRUEEH bR MBS OB BRE e e o vid e e

Cpnd iglai diwasektstates yih anatberrezamplsited arspectivabiolopidah foaturdsare (i) a first

O RSP SRR SR GRS L2

Abtologitad Babiréseire @) a G0 espyidcBbate And Q) Al driEiinrespondent state. In

O M S DI A

C Qatfp16 FRlire aftPd SRBICRBE D62 B3k RAALK 200 cRR DSt RB b Metsbeond

6i)irtr)tlaorg(i:c%. tfe%t%?é.l "Ir‘]hee 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 biclogical features, more than
twenty-five biological features, erc.) 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 of 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 afier chemotherapy in breast
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resi stance 32 WD 2005/042760 PCT/ US2004/ 032006 Tabl e

6. Chenosensivity Mdel. CHEMOSENSI Tl VI TY REFERENCE

RESULT DESCRI PTION TESTS DNA al kyl ator: Cisplatin
“P@%Oﬁggpé%om Sensitive Gene expression consi §¥:‘ffﬁ%2004/032006

Wi cisplatin sensitivity |Interferon: Interferon-a

Pat hWor k2004 Resi st ant Gene expression consistent with

icaheer fsebmplete patigilagiaresgonse (pCR)o eedadjuvant thanspy: fRasaai-¢f 31, ASCO

Rar hWor k2Q04 Resi st ant Gene with interfetron- .

2B ot | oot e Bldiewy of ach PRI e llF it s PR afer
RasddifibakidPdutiyiRsliake TolldsasicyPAT Sspbiial it eyt (WAD). The
interferon-y resistance Gene expression consjstel

sl efrprotivtivE AT ID BONCRSS] 1S9t e RFadle apiratgyaf 24 eatly stage

LR SLARTE SiBPhe 94 %ﬁ‘éﬁé LRieGNFER (B Percdah)8h Pusztai ef al, RNA

L- aspar agl nase Pat hWor k2004 Resi stant” wth )

frcarsgpsh aaple sere mofikd ancPNAmicTedstags of3 G Ipmpadransapipts.
rectal I h I '

SRR PR Bl U e S IA R e 86 Bl v

Gélettbkbypsigmdnd-noisaeativi SeverdSufabisal Barnitgnethaisavereroadlated to

report. . CLIN CAL, TEST ERE RESULT SCRI PTI ON
R S PSR iR STHOT B AN QDD LAEEL B EX08t Bipded for
DuEBAL Preictibh ksish 16a020Rklo eRsE sdlRiationM A Bupipol vee® siackihe using
cancers _Chenosensitivity: Farrugia- gens' tive,

Evpees (RS LS. @H@?ﬂ_‘!rf_%"tons’l%l ihisraRadra BooSc NS e fhe sreates
Witk Ao iR SEIRS ?fe'd}éﬁv@ ARARE et wWab RIRE 8A Pldepitidedt cases receiving

Mar i adason- “Sensitive Expression signature
T/FAC neoadjuvant therapy. Pusztai et al. reported results for 21 patients included in the

validation. The overall accuracy of the Pusztai et al. response prediction based on gene
expression profile was 81 percent. The overall specificity was 93 percent. The sensitivity
was 50 percent (th1;ee of the six pCR were misclassified as RD). Pusztai et al. found that
patients predicted to have pCR to T/FAC preoperative chemotherapy had a 75 percent
chance of experiencing pCR compared to 25-30 percent that is expected in unselected
patients. The Pusztai ¢f ¢l. findings can be used to build a modei 202 that can then be used
to help physicians to select individual patients who are most likely to benefit from T/FAC
adjuvant chemotherapy.
Cobleigh et al. Breast cancer patients with ten or more positive nodes have a poor
prognosis, yet some survive long-term. Cobleigh et al., ASCO 2003 abstract 3415 sought to
identify predictors of distant disease-free survival (DDFS) in this high risk group of

patients. Patients with invasive breast cancer and ten or more positive nodes.diagnosed

' '_ '_ from 1979 to 1999 were identified. RNA was extracted from three 10 micron sections and

30

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

jrrs. 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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5FU/ CPT Augenlicht 2003 consistent with 5FU CPT
sensitive cancers Chenosensitivity: Huerta-
I nconcl usi ve Expression signature cisplatin Heber2003

- ive with respect to cisplatin sensi
I\%@ f I'c Potential Li- Low risk Expressi Onﬁig?ﬁgﬁ%oouoszoos

Fur ukawa2004 consistent with low risk for netastasis
Mekmeiad themapPaindrhérabthélaplgthat dcopumédsior EX peress obthe variance in DDFS

si gnature, akenhush200 . t th |

gl et S 0878 Sbg T BEnes et adicad that
Wb@r & el Vir€ 8s0¢iadB SGth DIBPO (I witiophid RMBHlﬁH‘iKO 05). Higher
REFEREN(%E RESULT DESCRI PTI ON ESTS Benij

WEPregFiRHas ARSIy NG hRRES @ﬁ%@@f&h %@a”@aﬁ’t@f Grb7 and the
Eg&?@ﬁgé}%arky@bg@ ORighbt &pf@%&lbﬂw&%gﬁéﬂ wlth ?(9'{@61‘ bBES £p<0 01)

signature_ Benign vs. | I gnant zer?2
vfer TRHOBR2 (twsior proiéin p33-bindingtpretein MR@%B@@ /&d@ﬁswaﬂate model
r {
S5 TR RO B 3 AR S PRI DPESLEN. Mt
Nty s alem indicared ithad genclexpresson 3 signifitahipredicion a;ﬁtestcemtollmg for

rci no Levj,ne Wi t tCi no of.. .Or i '
ShoaLiRRET redaiele el SHRUES PR R Ve o iigrimlel 202 that can
Me%é’@@]heﬁﬂﬂe%r&ﬁ{eabhlw dtichfsiafelikelyCakavifed @lth DDFS and that are
carci noma. Table describes a site of origin suite of

mobkkely %Sﬁ‘é‘tlatP@sttBWS{ n another type of report that 5
i's senbyd Pest BPeAhntd? paRQU G th BRERQHE SRS offisdaft€can have markedly

present 1 nvention. Table 9. Site of origin report.
riffae e Tevmegt epponsasandeverall outcome. Predictors for metastasis (a poor

outcome), lymph node status and histological grade, for example fail to classify accurately
breast tumors according to their clinical behavior. To address this shortcoming van’t Veer
2002, Nature 415, 530-535, used DNA microanalysis on primary breast tumors of 117
patients, and applied supervised classification to identify a gene expression signature
strongly predictive of a short interval to distant metastases (‘poor prognosis’ signature) in
patients without tumor cells in local lymph nodes at diagnosis (lymph node negative). In
addition van’t Veer established a signature that identifies tumors of BRCA1 carriers. The
van't Veer findings can be used to build a model 202 that can then be used to help
determine patient prognosis.ﬂ |
Other references. A representative sample of additional breast cancer studies that
can be used to build models 202 for detecting breast cancer include, but are not limited to,
Soule et al., ASCO 2003 abstract 3466; Ikeda et al., ASCO 2003 abstract 34; Schneider ez
" al., 2003, British Journal of Cancer 88, p. 96; Long et al. ASCO 2003 abstract 3410; and
.Chang et al., 2002, PeerView Press, Abstract 1700, “Gene Expression Profiles for

‘Docetaxel Chemosensitivity.”

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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SITE OF ORIG N PATHWORK | NDEX LOWHI GH Col orectum +32
Lung +12 Stomach -42 Liver -42 Kidney -88 Breast
-88 Ovary -88 Bladder -88 Pancreas -100 Prostate

; 34 VID 2005/ 042760 PCT/ | | S2004/ 032006,
W 80" S (o AL FEATURES The present e Saftsdaouoszoos

can be used to devel op nodels that determ ne whether a
biobthedvit at Mg sulinite of tih@mhytidn‘reduc@fisu (RR) ary obferved during DNA repair

bi @l ogi cal, .f eat ures
Akt Raning BishHeEs me  PrCROH o ARG QA0S ARG g0 afprped BRCCI
\Qhﬂ‘li RERM lemRBIY leoglg By q&dmﬁaftwaPGR&ﬁ R&RA Q?Iaa:dtfﬁﬁxt tumor biopsies of 100
1 Ol OQlI ecl nen 0) an or m Q a speci S .
P B G e e PP B BB ) s verus
bl eﬂn%/ﬁe lys @Iﬁlvw ﬁﬁlocvsd By vidlifisqaiteadla SAITPASCOI206 5 Balract 1229).
cont ema@gp n one exarrpl e, two respect ive

blF&Ccfglu and @ger%ua\@llebly fog 8hippidentsy &vegftlhlteéponﬁmte, time to
(

e SPGB bR AN R IR R g ol
diaB 628 patientsatéestemg carrslemirj:tmestéﬁgé@l FtdRRM 1 |levedst was| found

anot l. res ect
al’&g—({.‘ﬁoogif %ﬁ?a&ié@ﬁ:&f@ﬁ S gttcgmg E%c% cﬂgé Foaé%éé ALY RRMI1 levels
gggfdi‘@nﬁmmf&m gﬁrtrnllais%kr)m Ibat nes Gicthe otiet ancedn tir g‘emfcﬂi anm daP was 8.3
tests for t a or ese of the firs
bmnthj hpatiegtsfiplo P b5l oGS SorcpeHEe b bieh ERCCI
e84507)08.3 k813 PSERAENO WitR 1&S RRS&E1 &d 2. Ndohifks mcioauems with high
b| ol ogl cal feature. The present invention is no

P01, d@tmh%fovm@reétsa’\ﬂﬁdﬁm ERGG! &R amé 4gigponths for
ggt e?lpssﬁl%{:?l @ nggP%O)?) ¥R vpdsq|30}gfh hs for patients with low
{ i any nu 83

ures bi ol ogi cal featur
( ERG.C1 aud®. &)moﬂlthgfomaphtiefrmmﬂt kigh ER@Cdr(PﬁﬁﬂE) b3 g|regyitlsefbr patients

and e
S RE SRS il 55, A SR AT 0 e
t petidngs- Wittty woERCOY B&RRMI%H Br&months for patiemes Wich high ERECC! & RRM1
U 0040 Cp RS 1% FIRE £ Lt RAVA tevels, indicating low DRC, are ideal
candidates for gem/cis, while patients with high levels have poorer outcome. Accordingly,

ratios that include ERCC1 & RRM]1 can be used to build models 202 that determine what

kind of therapy should be given to lung cancer patients.

Hayes et al. Despite the high prevalence of lung cancer, a robust stratification of

patients by prognosis and treatment response remains elusive. Initial studies of lung cancer

| gene expression arrays have suggested that previously unrecognized subclasses of
adenocarcinoma may exist. These studies have not been replicated and the association of
subclass with clinical outcomes remains incomplete. For the purpose of comparing
subclasses suggested by the three largest case series, their gene expression arrays
comprising 366 tumors and normal tissue samples were analyzed in a pooled data set by
Hayes et al., ASCO 2003 abstract 2526. The common set of expression data was re-scaled
and gene filtering 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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conmput er program products of the present invention. In
such instances, a different nodel 20 202 is typically
used to test for the presence or absence of each such

Wiﬂbs‘?&hﬁ;@' feature (e.g. to determ ne whet P@fm&ibﬁmszoo&

specimen i s a nmenber of blologlcal sanpl e cl ass
characterized by the presence of the feature or is,
a|ﬂ@ee¢rmal vepsificagionsqhismes, @fciaémﬁtrowwoeswsedntpd eppicd sesvalidation

A0l B0 of A TSR hor PSSl BSO8R e

p rbets’enn ﬁle@hliddtbnﬁaMemrlglmgy pdbhshemlaasessxasl stettidadly significant. In

St t ter Whet her. .a
oiin g \uRafe THE G FharERorsri Pty Ablisla
bisobolgbes avers eotpaged k@S SlassTidasion shitings) ALHE tHeROWas statistically
exe

bi ol ogj cal features S of a given
bls’cgf’rrgjﬁﬁ"&‘éHVf:fI?pe'at strofrgepes t@%@%?gv@)a H%WB@F@OB‘F‘ sgbtypes. Finally,

- C@uvREPARUSIBmBhH 84 dndlsu fadelR&RinorA wWitlRRE&Sntly decreased

CANCER 30 Pusztai et al. Several different adjuvant

c Kwyeherhggdiared ¢ q#mﬂgiyaﬁséwlpgé@eatabhﬁh]&lat rpwdnerblstaderfocarcinoma
b I

e%l?g)zg%cis S@p %(?C‘S%ljll\#éh bg%éld edr’I]lt xk %%Pm?lf’@'oﬁ Hgsk%cgtrdmgly the results of
pbbsfi‘-stﬂl‘ ¢l. can elsed to blh@ mukls 20 ftleat cavee wsed itovidantify md@nocarcinoma
tt)l@’ gl ar individual. One accepted surrogate of

proli nged recurrence-free survival after chenotherapy

in breast 35 WD 2005/ 042760 PCT/ US2004/ 032006 cancer

is conpl ete pathol ogi c response (pCR) to neoadj uvant

t herapy. Pu 003 abstract 1 report
t he di scovesiga#Rgsaé#eE @Ml on profile that
predicts pCR after neoadjuvant weekly paclitaxel

fol | owetkrly FehGtese ot ah@uhdteiBifedsamyt dofid fbdrs inthling prostate

Pusztai__et at predictive markers were generated from

f FHIEET dERyYeyen g5 moleadargpechanign(s) of agtion af Taxgtezghave not been fully
Caneiahed. B ord@fto EshRA tr&%é)l@aﬂa% n?e%%ﬁéfﬁ dr R&Bn (3?’{’axotere in both

percent). In Pusztai et al , from each sanple
whergmope UmeS@dfedBCém& sm&ttn\@a(LNélle) PPstae caner pallswamprehensive gene

 FAREER B B S s OB BTG U . e

resi
sbi adof. ARy 2&®i’gabatradt déhbl "ﬁm—toat RNA fBaw eelsl unsaged sndstesited with 2

ROCEBRRTRE O ot A SEoeled o BReroae e g the data wore
gm‘%&e@ e Midrodrral05udis ta@e MRt VIBEh S Cl@ber did TeelV & 8ndO8to-express

out cros a?l i datiqgn. A support_ vector nachi ne using

tgmptiens I ths§BEEPYIO B SPCSIWore ORFRAVi 8 EaEas Six hours,

aﬁﬂtlﬁd)rte rg@ﬁb%fv@i@ﬁﬁ}ed’\bﬁﬂl fiRder tRBnRd Rt AddfitioraRY, ']“5&5@@ exhibited
accuracy. This predictive marker set was tested on

ﬁﬁéﬁ?@h@@fﬁ“’t& aB aenerexpressipi profifs bawene bAalwad PC3 cells. A total of
p o f’ o t S : Wﬁ'ne §ho% EEE?&HEE%%%?P& %]lfs%“ftegé' 36, and 72 hours,

val
amspma@}y ofmpaned tBlﬁs”z 8%’5 amd 9@k ganesqndﬂ‘ﬁéaPpweﬁsll o} atam found no effect

basim%{; er%g etBé g}tgcﬁ(%imfi‘%?rl Ov.ﬂ tgglo g?vc% Sne?sﬁlé\%?ve% HT gt’eroid-
_Smﬂé;:lehdienlt 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, ¢tc), transcription
factors (HMG-2, NFYB, TRIP13, PIR, etc), and oncogenesis (STK 15, CHK 1, Survivin,

- etc.) in both cell lines. In contrast, Taxotere up-regulated genes that are related to induction
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was 50 percent (three of the six pCR were
m sclassified as RD). Pusztai et at found that
patients predicted to have pCR to T/ FAC preoperative

apy had a 75 percent chance of exp
“%@%%%’g}red to 25-30 percent that is expect g’g'rﬁﬂ%mﬂszooﬁ
unsel ect ed [bﬁatlents The Pusztai et at findings can

b apemptasiy GSAUPHEA aFasdaedl, ool cetheiclesarest (p3 HCIPA, pRIEIP b@tc) and

SuPLBBpL B S5 BELHEUE) R kil i

cifartaghevmber. of Geris cingrly @ftwléch IBaseamtnblﬂmwehe p@tacelat mechanism(s)
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hoeE T o E R ROl o Pl TR TP Bnson be fugger exploited
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of distant disease-free survival (DDFS) in this high

rPERSIFICIERSIAE CAEeIat j ents. Patients with invasive

br eaStUsﬁ%ftﬁ@fesﬁ&dde%&{beﬁfin Y RoRs hﬁ)ué@z@maﬁsﬂhm@@ into
from 1979 to 1999 were identified. RNA was extracted
fareymstiat ol havers vandng desres ofmespansg to dpynters sndrelatedtreatment
qg%gltgtx{ ¢e§q a Iﬁgéé bﬁ)‘feryéga} E‘%ﬁﬁ% ﬁ‘%{lﬁg h%&ﬁl%ﬁ;ﬁﬂgivé ﬁg’gaxotere a second
dudlegitad dedbers dickt Bmot t’f@PﬂfIEB/lﬂlt@ a"am‘terp,wltrl ) @hé)d dlevetlepedt mm gnother

d f 79
A Plgg]%]g Egﬁlr ; aaYE:aE.F < I B\fée;locpgﬂ ﬁaasg 1{1 %@t,podm((? ? gxpresswn in order
e eati e/ gxch s’iﬁvlb.ﬂrpmmabr ibh&gap& padithiet@béry per cent

recei ved chenot herapy. Median followup was 15.1 yrs.
As of Aug. 2002, 77 percent of patients had distant

recurrence a cer th. Univariate Cox
survi val aﬁétﬁ/&r@‘éﬁE@ﬁg" Fr“iﬁg%]k vari abl es i ndi cat ed
that the nunber of nodes involved was significantly

assoCixgfsnd: W 1 i F@%@ & letQ)f Qgr)es n%hjeﬁ 'ngﬁle Qbv@bpmaRBF bdikectal

a nultivariate i ncl e, tumor size,
icArgisiogentsiaggiwen eftalnfaﬁ(?@ﬂ@ﬂé abﬁ#@?td 8h @n@ﬁemne-exmessmn proﬁles of

SR 2080, BT P00 o S R s
\epitlicdin b maaan&DNA mecroknaympreadrgingd 008 gendsy &won er al. classified
A G DAL IR % g ver
diffdrerirally Odpresk&d BétivBerdcadcd?ahd nbﬁc@ﬂ&i'ous EX§UCES AlteMRiY@Sn gene

assoclated with shorter DDFS (p<0.01) far the HER2
 SuRpTIR eyl R gobiRned bigeverriRgacIPek BERBASPCR) Grselected genes.

(33213 S@é@ﬁn%l@sséc%ﬂdﬁig@tg 1P hdd REelstaBRwRrd pvi%a@pa)wuh a
for TP53BP2 (tunpr protein p53- bi ndi ng ‘Erote|n2
amr‘eaeﬂzlearmnmcbmaﬁe | Emessm@hangemmcﬁ o 75 peyeens négle tumors
, efce
P BB 0 f 2 ten L€ O Bleabidfea 4K 42 86 el Prhe most
 drepuentlyp nlbered germs bblgnga‘dl to ﬁmctlpmaé dategomtes af ¢igmal transduction (19

reend matgieR Ly et e B A b o Ieeroms bl Rlegy
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i;@rcérh)?ihdtgenél pRAkih expredsiond €3 pér&ﬂﬂ)&‘ THeIRCINPORtan®Wbis offaBdomly
I'i kely assqciated with DDFS and that are not likely
seleqted gpnegyshpved copsistent findings with those in ¢DNA microarray. Kwon ef al.

could predict lymph node metastasis for 10 out of 12 patients with cross-validation loops.

.. The results of Kwon ef gl. can be used to develop a model 202 for determining whether a

~ patient has colorectal cancer. Furthermore, the results of Kwon ef al. can be extended to.

identify subclasses of colorectal cancer.
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van't Veer. Breast cancer patients with the sane stage
of di sease can have markedly different treatnent
responses and overall outcone. Predictors for

vﬁ?io@ﬂ'ﬁ?& S (a poor outcone), |ynph node st aﬁ)ﬂ?m%%suoszooﬁ

stological grade, for exanple fail to cl assi

accurately 15 breast tunors according to their
cl i ni catddgionalatistics thiat caribe vsed te devslopaadels @9l der opbmeatal cancer

V?ﬁ{cluda%%odewﬁrﬁenﬁga bl%%%l(:ﬁ?’%?ﬂ%l%ﬁ qs %g_ﬁo.}orectal cancer and

m'croandl ysis on eas unmors o
p glosably sdditiomhl amdbls doht pmptet sibgretipe bidirédtalatneer) indude, but are not

f t. t I
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nSHETREEb Ay Wil ag Iaorzabesfaﬁddm(?&ﬁ Glignplorgg }Cé%% b pHdgMeDermott
2 o3 LBbR Al Ofto).118 dﬁtm%l £ TTopRY 81 &, zﬁ@%hém%sgan%%sj 2,p.

The van't Veer findings can bé used to buil

2@9%t hat can then be used to help determine patl ent
prognosis. Oher references. A representative sanple

of additi onal breast cancer studies that can be used

to build rm I ng breast cancer

i ncl ude, are Ey;@ﬁdiﬁgﬁp 25 Soul e et at, ASCO

2003 abstract 3466; |keda el at, ASCO 2003 abstract

34; Sclipeiter: dt TatidenZOPSpr&sioh ipﬁiﬁl.eh@ﬂfd&&]tedoﬁlllwhﬁ@t outcomes in

883@%1@?&3{1'53%6 Py Rreaop it G b, hstrais g300 evatuated 38
" Gah&r senples ﬁ%h%m@ﬁt@ﬁmt’h@d BiceiviRIREAKR platinum/taxane- based
Chenosensitivity." 30 5.4.2 LUNG CANCER Rosel | - Cost

o ehemothezrgyc) KNAIGIO s eresrekase- neba HOrExQan] aprded and hybridized
C Q{P@l@éoﬁuﬁcleét@@@raﬁ%n@it&ﬂ% ¢8d75 rh%ﬁ*iaﬁ LAREand & ﬁésﬁa&l @%\h&me tags.

Changes 1 n enzyne activity and gene expres
2 o pressdiayéa PET/ang? 0aliv0 3 200@ copredindvaiiichanodepsitivity, disease-free

S ‘é‘?rwa (B\II%) an c'i QQenétiPSL?? '{ralc{%szegx a&@ 140 ls] R@l Q%rs %se%qg ?orYﬁle genes

Raemalrdmghsha; pxtobaihlu;y oﬁﬂ%r&ﬂﬁB@@b&BibaG)ttw@&iaﬁmassdsrﬁﬁdem

E and .RRM, nRNA | evel s .by, @ t't veP

BT P OAE GO obi aper s p Bt eBhin Bl aty

pakpredats betﬂeérmlﬁﬂr subgeoupk vedh dﬂffa Mau&aﬁlb eRESincluded in the respective
random z%d to versus 5 cis/vrb vs genivrb

f SEPYWEd B?/m@‘?sb%’ g@“ APpastof 3"‘1?? f wergsesespygdsed in chemoresistant

aRghdrabld ShoaRY set 05/5%?% tHaDGeldVeredprb e VRl &eﬁ%@éﬂsﬁﬁ% Brmors.

for 81 patients. response rate, tine

pﬁnwwgr onfoumrd By ceney ﬂwé wemp\@w@cwwﬂ i B)ors @somﬁe@wth short

8 j

o isPREREOLG VR OIS Bhd P pdds BB HEIC btkprei iilfbopgggpociared with
| dong|BF Swakhefogemes se@@m&damml)em BWipyhaiibn mwmrbmsr\adtm&han DFS

B T At NG TN

30

t bgergpidseddSinaimidrs WA shBs 08erdll survival (0S) and 29 genes that were
. Q_verexpressed in genes with long OS (median OS of 22 and 40 months, p=0.00008). The
overexpressed genes identified by Spentzos 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.
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nonths for patients with low ERCC 1 and 5.1 nonths for
patients with high ERCC 1 (PO 07), 8.3 nonths for
patients with low RRM and 2.7 nonths for patients

j [ RRM (P=0.01), 10 nonths for pati
v‘%ﬂo%%ﬁ%g&:%:ﬂ & RRM and 4.1 nonths for patient ?E&mﬁ%sﬁﬂownﬁ%
hi gh ERCC & RRM (P=0.009). MsS was 13.7 nonths for

pat i entAﬂdiMohzh studis 1t ERCSE usah o @vEopaitdbis 202 forpahtianiascer

L e b2 o B e g e

REMA S 203QR 4 irach 0854, eached for patients with | ow
ERCCI & RRM and 6.8 nonths for patients with high

ERCCI & RRM (P=0.004). Patients with | ow ERCCI and
RRM Ilevels, indicating |ow DRC, are ideal candi dates

for gent ci s} HRhBLADREREANCERt h hi gh | evel s have

poorer outcome. Accordingly, 20 ratios that include

ERCCI [
det er mﬁ’ﬁ g‘ﬁ% 5? ﬁ%&%ﬁgﬁ lgquhg)}%%fb shoul §J Eélggrggﬂlgﬁ}tate metabolism,
I hamgbeemsimm matlcemtrmnlﬁ-larpmpﬂssedhn vdmmp htugan bmlcénsg Recent studies
preva cancer t rati

P e Rl ol PR R s bR v Bipalitr g o radiacion
ebltkﬂie}t@thel'dpytfbﬁdenﬁﬁlttﬁlmsﬁerﬂ"hei uﬁgﬂaaamncer,gce@sz expresswn has not

expr essj on rays, have suggested,that_preyiou
?@@e@fm Fitedthich siwival dah Is BeqmRistepaT o PARE ulﬁng et al
eA‘S@b 2008 %ﬁﬁraﬂ %1%&%1%7 Q@ﬁse@ﬁﬁf@ pﬁﬁ&{té GRS sl QFQ}Jng%ne radical

associ ation of subclass with clinical outcones

r eysidckeny for byypiieg bladdescanche Qfithgrestl paticals pdrdcpiged cisplatin-

S iﬁiﬁ%%ﬁerﬁ&ﬂé}ﬁ SHhdMn DS E R ek R HESH %tg&?mscﬁ{éa?es Standard
el r géne expression array d conprisi ng i

ammmchemm evas @ﬂﬁbmd\mmeraﬁﬁl&btybehﬂed tissme pbookeapplying a

data ASCO 2003 abst ract

TheRediin fbx2 oS selivenfaig SR AR dR iR nicptpnd

gpatkolbgitdldaiaNBnpacmeniplioy estes 3- 591 nesiths) asdibasils cﬁlfchcmotherapy

genes W,lth consi stent expression  between pljcate
pAPERY i (108 PPIeRR caseh PES W r-Regel¥s B agéw?ﬁlt’ag cases (n=131, 83.4

Fﬂ)&&aﬁ)c 59 ml 6 fdréRhbRed 100833 P5Y.§ frb&Re) ROddRE akP 190N 1 percent)

data set and the resultant cl usters conpared to those

pitesseSed-Jgxprassioniipmssion v indepandentof g q@gigustologmal

BB St PP sBE A SRR AL ik el Hkical ype of e wamors

c(uactbélial gnsquamas heihwcinam&lP&e%]lﬂ [ bralhmsesugatsd cases, &aplan-Meler

SRR Bt s AR bor SRR e T O e Srival,
- cHustet;) muhgbepmmﬁms dfahoye eatidniewhwehddiasplain-ndhiting
or| al | BUbhl shed.cl asses ,was st ticall
ﬁaﬂr BOF R NSRS SAUPCPA Fse ek 8 ralf fpgvival time

| | (P&D%BPfA%Rﬁﬁg feWalfing dn g/, lilen@bhigloBikdniYal RVBlek STBQnDf Cox-2 is a

~subcl asses were conpared across classification
sYane pemmongegnt in bladder gansers thatipnds recgiving chemgthierapy: ggem to have worse

1lv£9at.b§whé}?0\}e'r%%3?es§iﬁ £93 %ﬁqwtngrsd?ﬁ&%fo{%e Wulﬁng etal

adenocar ci nona su ypes |na survival curv
drenwned that G- nsp:ssfbnwsldqﬁoudearbbmi Progeosic mformatmn for patients
Rt Bﬁﬁ&r}tcl cef ff ez{tgci"‘\qug 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 eral. can be used to

~ develop a model 202 that stratifies a bladder cancer population into treatment groups.
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survival. The Hayes et al. analyses helps to establish
t hat reproduci bl e adenocarci noma subtypes can be
descri bed based on nmRNA expression profiling.

W@Sﬁgﬁj?j%g' y the results of 10 Hayes et al. ?E?‘RI@ZGH@&%OG

nodel s 202 that can be used to iden
adenocarci noma subtypes. 5.4.3 PROSTATE CANCER 15 Li
et at Taxot®48 EASTRIGENCANCEROr activity against solid
tunors including prostate cancer. However, the

| h f Tax hav
boer 1 ragmapca Sbahr ©dRE hefhlorg S Eo SR human

NRAsBGd danber BRSNS B2 4Jf, ABCO 2003 @bstrbaK Ditee li@veistigdtal dene expression
hor none j nsensitive (PC3) and sensitive (LNCaP)

pPEilestusing IINA migtepiray angiepmepem dieresuys e "é%moedggs Ssitivity.
p[: Ak hﬁ(ﬁ)r\f\@é'u% v@algto@’ca%g ﬁl%Yn ér'ﬁ)'trﬁ af ﬁfafeé’rﬂﬁédehf& vﬁﬂg@'@mc cancer and then

Genone array. See Li et al
absamioest fo.n_gew EXFWQSIQIDDTQﬁleFHSNgﬁQBﬁﬁ:@E |H@1andﬂ95é‘at2@aaaﬁ@ffymemx
ngnq% ggﬁra aﬂf %[uap M}%c?fégérlgcﬁe% 12,2)2? ﬁumg’l? % nggtg?] Sggéaﬁﬁan/eces The
afiadlipgederd somgarbﬂi ovith dbier myulIS@f irewan dn@asbmltﬂmm detprmined by a ATP

Cl ust d T Ot o- f

T T
aﬁ?ﬁﬁ? In¥itcdBychl & (MUCR etopadidt (FIPY, igenesn\(EPT; &l SNBB &Yl S-fluoruuracil
W

ok o i (7 G0 B LD gl RENEL s Pt was added

15

20

25

-0

L th
DRI EuASh 0 LA a5 5okl Toof ki s st

afatierof §1e AB cenient 1Rdmip treated group freenirobgroup ok Heegny.oPearson
ﬁgoré%%%n b%{weeg @1 &ﬁ?oi} ljgla{l'll\g%e;l?le %ﬁ]{;lje andﬁld ahc %lercerﬁt% dvaluated

ect on an ogen rece
u pnd cdoumrirtgi amalyeit vaeulso abrfcgmeés using @bmdekﬂeé bethgicdrrelation, From

ng;eeg g’r‘?ﬁe E?Pa(ﬁzhtégb?e% éngsofgp %g?nﬁa Hna y’s %)’es in ETP,

sboy&fs doOPT F E0tehed lm@anf4zg-;enaslnf50DFc1@| h1 gem:ls i mmmb B2 genes in
and cell cycle %{jcycl I ns, and glg % %l%dt il
tffgﬁswevp-e?s ulat Mmmgﬂtwmeﬁso}\dw? %S&%EB s vie Hlted to ce

gfb% zell MR uiNFEﬁEiéﬂJ & 51 Beat hddk pRéteih or %Bﬁ]uitm-proteasome

cogenesi’s ( K1 Survivin, etc. ) in bot
ceathwaysnHoweyan, seserek genes, suohas ribpsomAb PR, S04 a@é ﬁl@ggatm factor

p@ﬂ"ﬁg%g%%h@%@géﬁﬁ)fégﬂgﬁgﬁ %P?%gé@s@&%&éﬁsz 69 u;i -regulated genes
efdeptifiesidiyl Tezgsbima a’mi ash b¢ ped t@ﬂa{elomméﬁ 202 ﬂ‘@t @()t onlygliagnoses

r su si on. '
& BT PR AR entf Brok MR Gy Ao Dot et R paripnt hao a drug:
NiyFhekht gbfstrﬂzﬁﬁ@is: aﬂﬁ&lﬁéo o&hmihkmﬂ ogﬂmgeesiﬁtambmﬂnm' to the
Taxot er

nol ecul ar_ .nme ni s f

pr ost aftdd ‘Ha'ﬁ?gé‘faf 1'88? at ‘%“?Sﬁ B drxe OBH‘O?SG 2&5%@ gastric cancer

f tHetude b ¥Rl ridk i6led1d it @il SES GO nBb Eatisasct!S80.ORich Fe@er ef al. ASCO
therapeutic effects of Taxotere for the treatnent

ne0Q3sabatract | 1o Slokdey 48RE003 abstract 1078 Song et al. ASCO 20f03 abstract

1056 (overexpression of the Rb gene is an independent prognostic factor for predicting
relapse free survival); Leichman ef al., ASCO 2003 abstract 1054 (thymidylate synthase

~ expression as a predictor of chemobenefit in esophageal/gastric cancer).
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" Kwon, et at 30

Using the results described in this section, nodels

202 that stratify patients into groups that will have

a varying degree of response to Taxotere and rel ated
reginmens (e.g. a first biological

v{igot%&?@ ‘{n ghly responsive to Taxotere, a seccgrlcﬁ?&f360%/032006

bi ol ogi cal feature that is not responsive to Taxotere,

et c.) Soh® RECTALCADEXR | n anot her approach,

bi ol ogi cal features can be devel oped based, in part,

on Cox- 2 expressi on in order to serve as a survival

pr o %‘f’- §4 4 EA‘SJE% ecﬁgelﬁ\rﬁgig %tgl%g% n%]_ghenrx%ae Rfo%flem in patients with rectal

gﬁﬁm HﬁMﬁHMgﬁ Lénzt dnel. DO} D 3eibitraot 11831 mnglctttﬁikstabhsh a genetic
enes| s, et at ASCO 2003 abpstr
wg@fﬁ*@f@&ﬁp@@%? ISRUtERASE {1 Redergs w1 VB SrGTlGenc teated wih

%ﬂ%ﬁt dhBhbfdfation AWeh Ve 73 l{ﬁﬁélﬁb With By ERSRQAGEAS cancer (UICC
noncancerous colonic epith %éslmaans of a cDNA

rilage éb&ﬁddy),r@ﬁpl@élérﬂﬁ Iiﬂg]ez]m@b@ Qﬁg yeRpo erettregied from 1991-2000.

S BRRS Ae LPETY) B0, 1, B AT o5

d:iaflérﬁs wntei lpmbly nexiqll'egsmedoﬁ)k&tdm ot o‘@mlempamde metastases. All

ous .tissues, Al terati,an ene [ i
RUERE SRS paet s ny PR FARIRCEBERR RRA wes
(dgﬁad??a)romlfoﬁlﬁihﬁm‘&d %ﬁfﬁﬁ-‘emb&fed IEch;iﬁreamcm’cﬁn‘sédt&Bhssue
according to. no ast asi
d-eng iydly t%@aﬂq%éngﬁwdgveéfe rﬁ?}lﬁuaﬁ%v@e é‘%%?vﬂh @f S E’PD)
%g%géﬂ@i@ (VEGPE2RE MIN Lfephd? ‘?ER@CP RABSI %%@&%ﬂ uaﬁcé@fmmal

_ enes, i.e., 77 up-regulated and 45 down-regqul at ed
dismieshy qpeetitater RTH aampy). dienee/at fgunteasigaifigan agsogigtion

TodRGdL 9 ({b@i tftfdh g&lgfréﬁrﬁ% %@h heNARNA @Q&g#ﬁh' 1814 &%djacent nornal

per cent net abo ercent),
stssumflﬁ?él(l’ﬂmﬁdl TS guggdsd, thatgene mkpresscmll levedyef targeu@nes of the 5-FU

cent %%\gagggéﬁgrr%{}ag;% nrﬁngl)é ene? a@c?(‘: g%iggtro ﬁ%l&\?gjpsjm:ﬁts at risk

Q“Oﬂp?dl\ﬁit etnréncediThe seswitd 6f Helo sauli @n@@h@edﬂadﬁ@ﬂb;ﬁ aynodel 202 that
ul.d predict nph node netastasis for

Teeifes patient ab%lgﬁ’ hP "\RAT?’I‘”&P%SS val i dation | oops.

The results of Kwon et at can be used to develop a

nodel 202 for determ ning whether a patient has

col or ect al 5GNATPITIONAE EXEMPLARY BEOLOGICKL KPATURES
at can be extended to identify subcl asses of

col orectal cancer. 40 WO 2005/042760 PCT/US2004/ 032006
Addi t iﬁaidaionsltmmewtmwabnoé@mabﬁeamdnqleﬁed byicdre potiseiteddo, acne,
col.or n b
ey S BploBy e RN Rl L, RO BLS oA Bronyh hormone
cchﬁclemcyaaxthlt qoﬁsssntel S;rcadxm alccdmhﬂemmtmabs atlbrgic thimetgk, elfergies,

R B ey i, siyproc SR i A FpRe sREgip Apaina
Wattefis, aasAadigdsgonaylidsi iiﬂc&tﬁﬂﬁmﬂh@,chrrhenoblastoma of ovary, arrhythmia,
arthritis, arthritis-related eye problems, asthma, atherosclerosis, atopic eczema
atrophic vaginitis, attention deficit disorder, attention disorder, autoimmune diseases,
balanoposthitis, baldness, bartholins abscess, birth defects, bleeding disorders, bone cancer,

brain and spinal cord tumors, brain stem glioma, brain tumor, breast cancer, breast cancer

~ risk, breast disorders, cancer, cancer of the kidney, cardiomyopathy, carotid artery disease,

44



10

15

20

25

30

- BHERWE . eact@ﬁleqra%ﬂgqhen% mMORHY GaHeEr JRpeent

5 expression of COX-2 has been associated with tunor
i nduction and progression is summarized, as well as
Longley el at, 2003 din. Colorectal Cancer. 2, p.

fgrmott et al., 2002, Ann Oncol. 13, ppy 32'554/032006
Longley et al., 2002, Pharnmacogenom cs J. 2/U

209. 10 5.4.5 OVARI AN CANCER Spentzos el at To
icaretid edarieneptogwys barpal punar] Syedromesenss taglanglsi qerviedl icpicgia phancroid,

S g5 L B, B i SR

§aahlpd eliudmamnpathoemlsn o mttuxﬁwlqee,ccelommg cfinces tcominga cold,

- d
‘i‘% n{gt 3l 2{830@611%{5{]1'1 gcél O ﬁ{:ngegtg Rr'}"%alf’ OB S Sl fis,

Iwﬁeal Qliseasd, cdrﬂeam LIICQIQ Boroh£9 he:ﬁ‘edleeramqupdnahmm @uilﬁﬁg"sS
human genes and expressed ?ﬁguence ta

SO A % AVTOP, GPGHRPY PEGefsHadbint PrNisfats dsease

QbAoA dskibh! ﬁriaméi | BRRES - difRRs irSipidisy dibbdiddmmilife Hiabetic
overal [ survi val ). A Bayesian nodel was used, to

sesinopathy Dyaynesynd @@mdwwgmtr atip Hieradplesnsab Ay spaspupp, car allergy, ear
%futﬁﬁe&hh his§ {891: %éz}hﬁnc vﬁﬁf}r‘éﬁﬁe{‘ &Mfcﬁtlsognﬂﬂreftlﬁ’l €itcerr0
sur

enosensi IVI nes W th the highest
pndrinzetiidsis, ynaurfestsen nbildied, epidistymiitdd, byilepe spsiteny. sectileen

r .subgrou di ff.er
R HOgh R I e S OBy Pl o
s&hl abhorgrlisiés, fdﬁﬂtaldbﬁblﬁyﬁ&emexﬁﬂremyﬁgm flu,dbkioulitess fuapa mdfection,
tunor s, and, anot her set genes hat

gvdpusin vaginalts; genps cppidiarigieenital ?ra?ﬁa?gsta%a@‘rﬂ'%b%&ealaucoma
%lome?ﬁ%seﬁ@s?%d?ﬁﬁh&h @but\’étﬁﬂ BRI R @SR Rkokderd, ﬁiﬁrd%sease hair
associ at ed di sease free survi val

disardes, blitesis, Hambuggsr @Swwewaﬁ@%é@mtﬂwt Tippatités b, hefedltary colon

élfcglc 'h@llpggm kB, HuBiad P%&taﬂﬁb?&g%n%@&aﬁaﬁ%ﬁfsﬁ%é ﬁe?smn,

‘ populati’on rnto two groups W th nedi an
nyﬁf:rﬂnmuﬁs)nﬁlmglwnenlédwp@g@@d@m) Yroppadiasoky pethysidism,

il% g?rfctgq}g &q%tc’eg Sl 31%%1?‘?1{)? &;%Xﬁﬁag&ig &S%Feﬁséag% 'ix#ﬁma?héﬂnﬁ Nnherited
gt mgﬁleﬁ@emmammrmanmﬁahlr&mhkg me( syadioame, Kapasfs sakoma,

?%‘g nt hs, oooogl%m he 30 verex sed efes
Tehbmian P coipons it ARt g f15ehec i o, e R e e s,
ARAQES m%%r}t ms mealrpfisiih ¥hitir&i, elcaghrbatia, sRecthaitiing, Mi@oalbumin,
bi ol ogl cal classes such as chenoresi st ané}ﬁovarl an

eyiderspgnps, Nabothian
Q@ &rda%le@éfh%%al ail&@ﬁs DB eXAk/ AR paARSE! sin @sh:@ﬁ der. febioblastoma,

arl an cer and~l on CS ovari an cancer. \ﬁD
z@tﬁaﬁbm@mexsmumlmw S@S@GOBGWM@IJ%‘P@J‘%\IObBStIWd@l@QSSt"ﬁa:PmP“lSWe

0 ! FHiBP oSt SmeincliBhal QYBHde Ao GG R

_ ﬁ% fdgrdé)yc %torgP%%é' lﬁ?l m Acﬁ’rtl)?0 resneau et gt %%és
@ste@;ws& &as’ieonmrosiﬁ 68¢cosamdmiakarian enceradvaridSCBtR @m&reatw cancer,
abst r.act ]P8
paraphimosis, Parkinson disease, partial epilepsy, pelvic inflammatory disease, peptic ulcer,
peripartum cardiomyopathy, peyronie disease, polycystic ovary syndrome, preeclampsia, ,
pregnanediol, premenstrual syndrome, priapism, prolactinoma, prostate cancer, psoriasis,
theumatic fever, salivary gland cancer, SARS, sexually transmitted diseases, sexually
transmitted enteric infections, sexually transmitted infections, Sheehans syndrome, sinusitis,
skin cancer, sleep disorders, smallpox, smell disorders, snoring, social phobia, spina bifida,

* stomach cancer, syphilis, testicular cancer, thyroid cancer, thyroid disease, tonsillitis, tooth

disorders, trichomoniasis, tuberculosis, tumors, type II diabetes, ulcerative colitis, urinary
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5 5.4.6 BLADDER CANCER Wil fing et al. Cox-2, an
i nduci bl e enzyne i nvol ved i n arachi donate netabol i sm
has been shown to be commonly overexpressed in various
“E%ﬂ@%mﬁﬂﬁcers- Recent studies have reveal edplbalkisos/032006

X-2 expression has prognostic value in patients who
undergo radi ation 10 or chenotherapy for certain tunor
ératt infeetions) wolsigindbeanceranitasing fiboids? vegipal esrdenryagiaal ovels,

I | ak with survival data is

Rﬁgﬁﬁﬁﬁéfgﬁgphﬁgﬁéﬁ Fess this, Wilfing et at. ASCO
2003 abstract 1621 studied 157 consecutive patients

who h I ragdi Wi r invasive
bl addgg m&%@?{lﬁé&g&ﬁbd@@m{ﬁﬁ%ﬁceu ved
cisplatin- containing chenotherapy,, either in an )
adj Ev%ﬁi’cg segiton prgvides S%E‘F eﬁfé@%lwa%%da%%a%m@ ‘S‘ﬁ gxprgssion level
5P gkl UL S Qb &P OF EAIuNR SoMBlfeRe. 'k GMkill in the art will appreciate
paraffi n-enbedded ti ssue bl ocks app%ylng a nonocl ona

14!

de tds immentisady notdamied da theifeliawing spesifigl mefheds fer measuring the

EORESI R bP el b B L DA ST s o0

chenot herapy. Twenty six (16.6 percent) cases were
Cox- 2- [ = i & = 3.4
por cont) - 591 WPANSTRART, FSEAY CRINCTRGE RO Ry’

perce der at e d,19.(12.1 percen 20. straqn .

o 2 Thk 5P RRGHE ok b 5Bl Rdistonist Poynucleotide
PRIV BhragH thek AR Ge Dbatte bREidRAImultihaslislidteri4tién of the expression levels
expression correlated significantly with the

ief 3 phwaligy ebgenes; pEhese teelniques fythsr providstmrtheds fordgsigning and making
§9&ﬁ2ﬂ%cfé ide %ggé:mg,ga; P=0.01). In all investigated

cases,” Kaplan-‘Meier “anal ysis did not show any
st at i $he egiressionielehof omcicotidysqudrice ama geliesen be nfepsed by any

urvival,. ver, S u ' t .
Bttt Pnys SRS s SR HENCER B her O RBplts orclative
- @moumts ekpamsHpte or weonse dana, fincdaditgd hutmet ehizell toovaheerepresenting
overal |l survival tine P=0..03). Accordi to Wil fin .
aiBnces R ghoriice GRS S PSR P RS e PPEssRon PR is made
By hyBidizARAR® RaR¥@larials, Whadch(hes desamisalin tHabube&dtidn. In one

recei ving chenpt herapy seemto have worse _survival
erbedimpte (ryverRt @FRES ST neFolthng arrayy” argarsd. ¢ Trapycgipt arrays can be

R IRSI5EPIR ana\'i%‘iifl%ﬂ% eRbreSiod ARRAEH LD &lmpfROXnespecially for measuring

expreéssi on cou rovide additional prognostic
ihefexpreatioroprofiterofizeaell aample o8a paticwajisseriepe endryelopmental state or

?#Z%%éfﬂia\é&%gaf%f&%@“ n- based chenot herapy regi nens and

€ the basis for a nore aggressive
t her ahyorierembadinvintlsalexprassi@ndrefileris ebtainekbybigpidédng detectably

e i S RbprR T R e ool Sy aiuas PAnRYAJipagints present
Psledl (2Q2 flubdadsceitly Mbefci RDNA. Hndtdioed framastl GURHREA) ea

. into treatnent groups. 42 WD 2005/ 042760

30

- PESTrUS0 YOS Ty is an aray efpayinpraliyaddrasabls bianding e &+

g%%%di%hﬁigﬁﬁﬁnfg% b a SGIRe ol RFreCdhBHR h3RY 8F AR G8cIE MR sBGliences in the
genome of a cell or organism, preferably most or almost all of the genes. Each of such

- binding sites consists of polynucleotide probes bound to the predetermined region on the

~ support. Microarrays can be made in a number of ways, of which several are described

* . herein below. However produced, micrearrays share certain characteristics. - The arrays are

35,

_.reproducible, allowing multiple copies of a given array to be produced and easily compared
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gastric cancer, Terashim et at, ASCO 2003 abstract
1161 i nvestigated gene expression 5 profiles using
DNA nicroarray and conpared the results with in vitro

vﬂgi&k/ ?ﬂ§|t|V|ty Fresh tunor tissue was Obtﬁtfﬁﬁkoiﬁﬁﬂms

a total of sixteen patients with gastric cancer an
then exam ned for gene expression profile using
@m@@m@wwmefwwme aviergyrayARs rfrom magsiats shatpwgrstable under

1nd1 eg Iga fﬁ%g\l@ a? H hggrﬁlﬁq%ﬁ)r é'o%df?%gs %&@&r&ﬁpgﬁ g%ﬁ?Imall eg.,

seque
r eemleénsl oh® amd 24 ¢mY p&lfergalys em:sB bmell Hywelm dfonh laggr byd smaller arrays

ATP 0 assa The |nv dr ugs
tcPﬁtleP%l‘?éc‘{/]ﬁé’f’ lia e(@g@f gglprqu.}uatmg a very
(Ea@ggnunmet BFRTY Bkl ﬁmofemwiasp@aes( ETF’) i rinotecan
: as SN- 38 5-fl uoruuraci | ,.. doxi fl ur| di ne

( 5' - DFORferabiwcl gweas@nd%gme)or AUt of Bikdine (tfsery theppiggparray will
M?Eﬁg% b1n3&g Sﬁ)?di‘ﬁi%ﬁ foBf hRRoRle $BBNLin z?ﬁﬁ%l géﬂégfrcfnﬁ’ﬁ cell or

enS|t|V|ty was expresse rati o
obrglaMernAa'E toeronrof a|spﬁc¢ﬁqrgRNﬁecataei@ecgﬁ@glaNﬁcﬁecmﬁ thetefrom).

group 4/ lgfcﬁ??eafn%gga{eu P RRAD odPorSREE ?és@gﬂog&,rgzghggggg&ms a

t he andun gene expressi on
wpslymwddotide edhuemmrdhat Ilm@emfgzm}nsd asibsequascealf RNA or DNA to be

Efted ok piba T Has S Rt ettt oSt @B fhposidon of

l@éh peébe@RNBS sdlid sifvhee oF &e%ﬁ?&s wstalfyTkhowrb IngRbale inicroarrays are
85 genes in 5-FU, 42 genes in 5" -

| nref%blhﬁiﬂrgszalg!@ﬁwsp Ror eveéwoa'blowé&mdéfeéﬁﬁlbl%ﬁﬂam;ach probe

éaﬁw 1s%‘1¥'§f9{ra§1y 1508 25 khd\es %ré}ﬁféﬁﬁm‘é@ bssuﬁ@d & @d scslm  support so
eII , cycle regul ation, apoptosis, he

sth@tlhe pﬁe@tlm {a.20 rthqﬁngp@h of em—}mr@l@sqgn@e dptgmamgi,ﬁom its posxtion on
g%%’%}[rg% &e %egr?{h"él lsu;%:%ﬂ%? SItu‘?zH:g)h I?%ﬂl‘hl& BRSO en® rtﬁ% grlr are ordered
a 1 ongat| 'y

a, Were specl
ummnegulated i n each drug resi stant tunors. The

up-re n ed hy Terashi

b oo RSB E) AR5 el B PPl Rlate 10
pdigfeﬁiﬁlt .2\ ﬂc?l 1@6&51{0%1) §rdbﬁ:ﬂ§€@ﬂ e Wir hjr:]glhenv [ Mg& pwfgrably, a microarray

I ndi.cation o et her t.he fient a u

r Bisrldn ﬁﬁtmwm? Q‘et‘ﬁY?SP‘O%WﬁPh%"F aglgast o ew%ﬁ%gm?&fnz at least 1,000

df)l"ége§ ;?c? h %ﬁgnét léaHWSGO dﬁggéstékp’ﬂ 8in’, e feR5tONDBPrdRaberCiadin?, at least
used to devel ,0P 02 f gastrj c cancer

i &,@D@g@bemqr Lame, Wcﬂt lepstriSi008 pfqbeW% legm’zpt grpateso Thggrjeroarrays

§ 129980 aa?ﬁefaﬁt%@tooo t least
1?%? ;H?Eitg b%%gnﬁ%%gg éfe?%a gtg]]tita 1 8as Song et al C’Cf)jl eas
zwsowbsttlemuso QW5 6t leuvé@(t;&Qﬂ; aisledsbRS GO0, hﬁeab 5@}1;@&9 dgrgt least
ap. | hde de rogn s.i tor for predicting 30
‘ g?da@tg’e‘gﬁ?’&’étn(t&'&ﬁx}’log‘é‘?e)“?‘c fubdfison o at, ASCO 2003
abst r aptond Qﬁﬁoﬂi&ﬂt}iﬂ&h‘é}dbﬁﬁﬁnﬁy ixtdnasay (egcpa aagix)in @hich each position
predi ctor of chenpbene i n_esqphageal / gastric
CRRESYS & ASCS HES) DS TEU ST OO0 5538 Jgrecaplengoded by a gene
REGT Abr £ONCER IS ARIGA ofh chRAGeriveE thefe®das). The ollection of binding
stgnificant clinical problemin patients with rectal
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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cancer. Accordingly, Lenz el. al. ASCO 2003 abstract
1185 sought to establish a genetic 5 profile that
woul d predict pelvic recurrence in patients with
ncer treated wth adjuvant chenor adipg
vfcgfog?bu?&?g patients WI th I ocally advanced recﬁ‘h.f%@oouﬁszooﬁ
cancer (U CC st %ﬂ"ﬁ and Il11), 25 female, 48 nale
rREERNSIN. ety cmbpdigeats, %F@crpwﬁ eﬁthﬁ%\ﬁfl&@g&anmebmdmg sites
;fgﬁg@h&&g é‘rﬁbdéit A r&e%@%g%alenﬁtsn%efc%maﬁy #188875 percent,
as stag A tota atients were ng
rhyde lqag@étpem@pt Bg ahla@ﬁt 80 perognt,hyras lqaytrﬁjrpemub by at Ieast 99 percent or

50035 ek SRS L S Pl e s i e
VIBINA o2 KN el forvaiv opartidula-KN A eah smaﬁ“ﬂﬁﬂy hybeﬂtmd dbelDNA or

ture-m crodi ssected tissue.
VR ARG 6o -8 LR GG OUGREL ST AP FEBIFH ¢ Fompgonding to an
Q@bllpvvay (TS, DPD), ang| ogenesi s (VEGF), and DNA .
repair (ERCCL, RAD51) in tunmor and adjacent nornal
t i ssudn Ei%qu%?ﬂqﬂlﬂa‘@tﬁ QEthRPresRIRINVEREQHa A BONG @ ff €31 Hya gene is K
FERRAnRah B8 phd AR ard5 S e P Binding BB EDHIE Broties Wit different
aojyacdnotides thethire coinplsmeniafy BREGIre R seqUEBCesIwgents of thgigene or the
n r n r t E
pa?lﬁ. V\gﬁ%ﬂ p%?%hgl ?tl de¥ g%%&&gragg ot %e lgr?%f? 8|f gg té)néglg bgses Lf’norkf): éoreferably
uﬁ"dfeubngtlo of 2wt li0Dbageat hest p&fﬁhbiy #8460 bﬁms Eetth/probe sequence may
recurrenc The results n
G SRS TAGEReabEB et fpddicn B e fra@nis Fis pantlEmppis) o it
ftﬁl%:cﬁ;@ Uen6e. " 8 UeH BB, a Zidkér- séq&né@@hﬁ(ﬁ]&ﬂ&e BerkddnlthdDéquence that
BI CAL FEATURES Additional representative
¥ emeRjereentany daits asset peprgand Bigisukfaes of stpnartyitios gxangple, in
h 20BnSprob
§8, GREORRARL b ASHLS, 11 SEUE o 00 ot it
@etf-h targhgepe oadmft Hwfaver, i fdogieeds the popfilingairaphwry contain at least 2, 5,
' I
IPE FRE L 000: E ek Bofd Mt  Cson® h BEALCRES or RpAD A Brample, the
famajr Kag ,coﬁamrprehe,s tidadgicreas theseduendesyf thankpgassmRIVA isoform of a gene
g%'b' tis, anxiety disorders, arrhenobl astoma of
FrifPthmia, arthritis, arthritis-related eye
pr 0b| %ecﬁﬁthmﬁn&%’fQﬁﬁhﬁrﬁSh Swheila[ix6n BeZattdthative spliced
atrophic vaginitis, attentign defjcit galsorde

FAFIRS, 3 5pt pgbipgglpotldglpg@?e FISCessive gugrlappiag sequences, i.e., tiled
g 1RHGHS Oa%'i'&b %&en&ﬂic@@ﬁ%ﬁ corﬁﬁﬁfnﬁ Phd lBﬁg@pﬁ.ﬁﬁﬁﬁof ah'e%thcan be

ects eednm% di sord ers, bone cancer, brai n and
dnsiluried i thedxomprofiling pirasisn The srhof Polynecledside probes ersrcomprise

Qﬁ&:@?s‘ivec(ﬂ/‘gﬁg %{eﬁ?ﬁ#&: sﬁeﬁg&gg ofd %ré%eterm: i ﬁéjin&%zg§ re%' at steps of

‘cancer, can car ot
ax, 50wyl Odalassasaﬁae\{als 4hn)\® a’ié)ﬁ&ﬂ @dr@% memmmzmmmg;me G)&ﬁlgcst-vanant_.

gzl'r:lg %)e:tsgq)fe pﬁg??crg ;;l%rrgfét Y r‘rg QF %geglﬁg lé?atn %%l{lgﬁ%ﬁn%rg%g%bntaining all variants
Gk KRN0 etefrhink eeagrebed %ﬂiﬂt ©r St fsQifehe 63oh dadderdine the

chroni ¢ diarrhea, chraonic hea
expressed variant or variants of the exon. Altematwe!y or additionally, a set of

polynucleotide probes comprising exon specific probes and/or variant junction probes can

“be included in the exon profiling array. As used herein, a variant junction probe refers 10 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 prbbes specifically hybfidizable to

each of all different splice junction sequences of the exon. In other cases, the probe set
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failure, claudication, colic, colon or rectum cancer,
col orectal cancer, common cold, condylona (genital
warts), congenital goiters, congestive heart failure,

wWoPkhekdevi tis, 5 corneal disease, corneal ulpg 082004/032006

coronary heart disease, cryptosporidiosis, Cushings
syndrone, cystic fibrosis, cystitis, cystoscopy or
u p@tt@nbmmmﬂkm@b@rswmlﬁ@alldlwb@@@able @eheermmon sequences in all

d ?g%?%e lsgrﬂinf r@?f&egexo& &b%% ?rgnang g.l?l for p%?hé}%b%og&ﬁy hybridizable to the

s differemtreplicd ywptiemssquéreas ofithe enadol escent

dyspareuni a, ear aller ear ection,..eati
o o s o i retnteg, 1 Ble e PIOSIRE sy 2 Bapbe
C ahrfrisinglOpApsiRIetiade Mt i§ complemeMarySo ithe RNildngittekon. In such
epldldymtls epi |l epsy,. episiotony, erectile

dwfaﬂPFét qrgxon dyEepreasiesk by & dinale bindiog sile pn B prefilingjarrays. Tn some
&?éﬂéd'}%g &mn IR Bpresontalbydue BPﬂSFe‘ B?Hdm fiekah the profiling arrays,

abnormal 1ties, fetal al cohoF syndr one, %ronya | gi'a,
f bach of el biinding sites compritied 2 prebewith @molyngdp@rﬂérsequeace that is

03P T PO e PED s

g&mgmsbﬁamhgﬁubsaﬂmop&ﬂudmgumnIsgmﬁmmhsgn&bmﬁeﬂsnwgnﬁn200
d sease, hair 15 disor hal it

APEESEEe RERY PPy eohAE00 vohes shERaR ey epl tdhtecn 40-80 bases.
hF’h@ﬁVe& I )lTrﬁgﬂ{ &Nan &8 GiboutBHO F&ﬁé‘es l(s%g 4.1 DEwin G V, Oxford
DBy 095 P02 1 Sy RSSO i
hyp@s ead @ a P wa%hwo%.dk tha ﬁel%sgleglme spm@ 3€ the probe to
infertility, 1nflammtory I sease, i ngui nal

héhertirget expheFrceriain|gengst onerqregm trgeted exppg méaobéme gpquence lengths

5 PO o UL O 580 ST s

nadedo baysedpinmay de rlemable\te dedlgrrmelms compesihg ssquenmen thyt include the

' lng’i%f’ ng?qq:] lsg% ftli}P?(Et? E%FG@UFHCSS prb%r@ %«:{]%cgaﬁceog%lmthvely spliced exon or

Metdng bsehith@ e probeddguarecat complemerty tditisarotes@nding sequence
?ggg}sén@éqf ot hlléﬁgs pglplgﬁgg ai1r1§ ?‘lﬁlg& 8&5?32? acegi! Jo%gtgrutlvely spliced

NELINQR leRSsQBer thAEME @EAJMIQ FBAIGSE SoquélRids, e Bitfedlsequences, permits
di sorders, newborn jaundice, obesity

omw@hxd@wwngm steingemcy) with ogher pmbﬁs:qaf the samgylength. Preferably the
eﬂ.‘uﬁén%/ Qhﬁéxées We@bA%HR t]f@ég_fa%}ﬁ thRBRtkive g%?fé @'eRon or exons that are

ritirs, ost eopor os ost eopor .
ost¢témsdvedamany niteamatﬂn pathweys: Mare @mfanblof;tbet Hanking sequences used do

DEOtePRPriscy FERESH poftDh 3P s Thefen e UPER GO8 B8 Pngso
ubmed’—hybnld&htl@ﬁdidnlh@ reiatniizein/ia padhb ymbpdiyieots) whah sstedgsesxon that is
pgp é&? ﬁ'ﬁﬁl\ésalr bt E:gg?lgrs 1gvﬁe0| 'ﬁgﬁgrla?tlivgbspgﬂ{lg, probes comprising

PR IRE deBiRes RPFraltAUERRGREy %m&@d RN A5 ard Gesidhedl Bdhb Caxpression
fever, salivary gland cancer, SARS, sexu

al |
t leplofithercagn gxaresedin dlﬁ@rﬁaﬁlqeymmlﬁ rlieed f“éﬂ&/%‘fa@rbic dneasured.

infectj,qRs, 11'79%1‘694 lv%eltnﬁ ﬁﬂnﬁéﬁgeﬁﬁ& ?Wo%ﬁ@ﬁﬁﬁ’catlon in

syndrone, sinusit s I n cancer sorders
smhﬂarﬂcgenemtd becmsmgdshgi, tlmrENAmgray Qos,qt af arpiys jghmalso comprise

- SBoBa Rltak innt SRS o SEERE: (RRL HeGundi SR EL A two adjacent

t @@hl Pﬁfaﬁiﬂ&n&h pxbb¢scz:lommm mumces ﬁbmrtbaﬂmsdxsns which are not

surlraotannallyyd%erlappcg pro es folflegc in 1v1c§1a é)xlolnts‘lzv %Hat crossr]1yli:»¥1dlzatlon
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45 WD 2005/ 042760 PCTI US2004/ 032006 tract infections,
urol ogi cal cancers, uterine fibroids, vagi nal cancer,
vagi nal cysts, vulvodynia, and vulvovaginitis. 5.5

dol| ONAL STATE MEASUREMENTS 5 This S%‘é‘rh]%Ehomszoos

W
provides sone exenplary nethods for measuring t

expression | evel of genes, which are one type of
@eh be rdmimizeds Prabee that coBmeise fequiiides friom meéne thantongjeken are useful in

fado i g&(}:&slﬁtﬁge glﬁcé'eﬁﬁ*ve 8&}?3?41}?)8 en%yls %“?{8‘3%’31 éssnoh ?P&lﬁ)‘iilcatgd E)H)%s in
SYRUTAS BeitA if thy exorsbe@enidonk B mamlteﬂgam gmced]mRN As and/or one or

e AR SR LE ANPiisd SO DR PR Hl-gativel spliced

SARKIAQ Bnd/BLbtHEl e hiahRTcON il (RN BflicRBd ¥ruhs] ARtndvel R TolRiplicate
arrays that can be used to provide sinultaneous

EeRE iNiSeRAT4te gengs, if the exonsfeons digtsrang genes shopwsupstagtial difference in
I
Re %ﬂ%&sﬁﬁﬁgﬁgg}gﬁﬁe#g&gﬁ% 158&&{}&95@% t4bd ﬁEre RB\hA%he exons

such po ynu eot 1 de
ﬁrunbénfﬁrma&gmesﬂmbeeckﬂmgsh@h I evel of a nucl eotide

seque ene ca

P i S e S o B30 e heh i o Bishempes, upra,can
Qietcbthbnfeh on #sae peofiling ek hnd/ér onadiffesshisarmlys within the same set of
transcripts or response data, i,ncludi but

not
IrFoflingriays seathicmpre 3P iR dptRniog! RewssIgh profile for a

PRI RES er[e@‘bhlp& ac@étﬁﬁ@dh@@' M willBRS BE nt &f orleltRilled in the art that
exp re33|0n grOI e i s nade %f@égb“ ization to

tthfa‘ﬂigféfeiﬂbrfo ¢ segmes Gmialsq bguse ifferagy lovpls Pﬁ?@wacres in profiling.
%%)Fa‘}rﬁﬂlgg pr&ﬂlr%nq‘?r yer u@ . Bmpridid, 1 3t ol?{r&l?éé?or &Eh exon

arra Trans ript arrays can
ellip'i hw.fsdd foodetelmaieyt]ac w@evadugeeespmé@s RO gplising| mthwayaunder certain

e ISR RpSoRnREREH e, SR tpdersoffrone fy th ovons tha

gilrééﬂ.iﬁtei‘aspﬁ tieh wevel mmaamuadtelg tiatbﬂnme the2xor xmmmntpmfae under
rug of _interest. enbodi nent express

el e gontitann P P BTSRRI GE A anigesys vse of

RN SR SRS SesTafPA RS @RbInpaksédl e nucl eot I de sequences

in nR transcrlpts present, In a

f 1 uor Esefenablyythe aperameys pred igyha lﬁé‘éﬂt‘?éé’a’f“’r - iRding isgs (i) probes) for
TG eﬁcﬁxs r JTk OF BRE s, I%Leth‘&rtg ﬂfcraéﬁoﬁ Sf aad}ué bf A¥er@t or in a

positional 'y-address i ndi ng
tojddogicil pathmanp of biterest. 48 dacm%ov ,fao igened pa! ébémﬁqdnag a portion of

f.the nycligo .
T B i PGB R oG AL Sl b e B3 Fofiasled region
qEUER”), E&@hs @kormsmb a 3bIUTHR. riEheSiutrfber cfigeaesing gefiome can be estimated
&Eg&%%e 8 19&9\2 %)%prgsosgt? gy the cell 6 rrggndigltn,e 5rrgync§gapolation of a well

- characterized pornon of the genome. When the genome of the organism of interest has been

sequenced, the number of ORFs can be determined and mRNA coding regions identified by

- analysis of the DNA sequence. For example, the genome of Saccharomyces cerevisiae has

30

been completely sequenced and is reported to have approximately 6275 ORFs encoding

- sequences longer than 99 amino acid residues in length. Analysis of these ORFs indicates

that there are 5,885 ORFs that are likely to encode protein products (Goffeau et al., 1996,

C 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, Narure Genetics 25:232-234). Genome sequences for other
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support. Mcroarrays can be nmade in a nunber of ways,

of which several are described herein below However
produced, mcroarrays share certain characteristics.
wo'S0dhh9s are 35 reproducible, allow ng ”“'%bﬁh%mmwmnmm
copies of a given array to be produced and easily
conpared 46 WD 2005/042760 PCT/ US2004/ 032006 wth
evaawnsmshmpludﬁgémem blkryted thBrasopiilia £ elygarardaninde. fricoand

TRl BhmBLR, 4 oS i Bl BEURchfindd or oary
a:baphteﬂf dhag iy p&mfeld embogments lo€ thedavention, @ asmyl s 5omptismg in
Gl e S it LS LS5 g s provice.
RIRheInAlhE ex@npe, thel REsehi iiVENLiBN PRIVEeY af MRkt tdiBprasing&ing or two

5 |l arge nunber or very small nunber of different
Prse feﬂ?}éﬂ@mf?mdﬁtﬁ &X6R btha 41Ran E8ROEEr uni que set

of bi T{ihﬂg)esahe%&a%ﬁ Shilh Qﬁﬂﬁrcroﬁ%vléﬂlénltary &PRE RNACEH d 11 is made
bi nd . Ize) to a nucle de sequence in a

sind by teidiged do & mieroarrayainidemyuitalele bybridization copditians, thg isvelott
$BRBF 3 FE e B ey AL AL e v
peﬂ&eﬁle pml&nm‘ inwhe @l ofiaRNA ol MRPA syrontziréng thd exon transcribed from

HTeRax. S5t BRI HED BtV RRE RHeTRESe YHP AT PRSP

¢bmbRhRAlary WGheiotal 38liuthr SEANA ACRybridbdd thf"@mﬁlﬁ&drfalypﬂhe @ite on the
each probe on the soli d surface of thg array

@gahpqrgﬁsnm\wg tojp gxtof a geae (4 &1 GRRVIEY Sngléicalbff @F@F%meymduct
glr Qﬁé@gf e Meaékﬁresﬁﬁ’é Qhe@ hEd R E@@cﬁb&ﬂ)@ it FePRALH Yuring RNA

essabl e rra . Eac probe of the array is
Pleﬁﬁm :abhtyceﬂbwéltme little gr ke oi@nal (@geﬂmrémwfrfmabo&dtam@ﬁon of 2

% ti%?wﬁﬂ:lh Ctgs &%?@eg;%%ﬁg\r&gregﬁﬁ%th% Iegﬁo ??ér})]afext W }gs.ve a reIatxvely

€ sSequen ned ts
pocig sigml.oThe netaevaabm;iax(ce ofjdiffecomt nﬁé@@mpducbd fnom the same gene by

%.#?rgvgv%)sgp(‘ép%}sgtge t?etetrwénegg) §l|'?d( i}grgf rggyeéattgﬁr{l% 1%%5 ft wqmle set of
(@k@fs@@d:ﬁt@)bd&brﬁegate of mcroarrays is 100 different
e.g

pref ei%nﬁﬁélg’e%%}%a%%foblgge S ?Sﬁf[mrﬂ Q,Ekf%her qy?flbtlonsare

hOBdiEa0 theOfindthd Sitdd AY BheRicd HPEAS R6bcd. G f
F lelast 1, OOI(]) Eérolt es pecr 9 Ogﬁgué@fli east 11{5Q00c robegcalSE0

gaig respopses oxe c¢lesmpleis @@mpsgfi rfedrug apd anoghep celhiampé%%ft*he same
?ypggrgncﬂ reQP@séd Rfthe n%mfn tRlcallof gglz\ray 33 gIQSIQ% ngeﬁ%ﬂsis osed to a

reater. The m croar
ipathoRy pcmlrbdtmnelhd peothereth pfathleyam@tyma iTnaexposedto the pathway

25,0 | 0, 0

PRBRlon” N a5l BpUoch STk ey b igs YiteRERE pobeco
08, W00 098 add Cly&psdithat AeyTah b Altinknfished ehi ode&ngaodlment for
R CENA ot el trcisa iy g (revpoves 4 abivarpestigpiion) i
Bﬁﬁhésiz@ﬂ‘ usih® R NRSRMehn-Rbélbd ENEP Sanldi N A Grofi 4 Rcéridl ceB, not

nucl eoti de Sequence of a transcri pt encoded by a gene
drug-exposed, is synthesized using a rhodamine-labeled INTP. When the tWo ¢cDNAs are

-mixed and hybridized to the microarray, the relative intensity of signal from each cDNA set
is determined for each site on the 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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(e.g., for an exon of an nNMRNA or a cDNA derived
therefrom. The collection of binding sites on a
m croarray contains sets of binding sites for a

“gjn%[,%‘b;é(, of genes. For exanple, in 30 vari OWs us2004032006

odi nents, the mcroarrays of the invention can
conprise binding sites for products encoded by fewer
t Heringeatpd edbwill horesherede de @ reswlt waenylip 8us tespimegnt has no effect,

0 [ . i ' / . -
T
e particeldr gpne ant a bedh e e56n peression patidrnd wilkbe indisteguishalle in both cells

at | east 85 rcent. at Jleast. 9 er gen I t 95

o ard, 3o rexproP BABEMBpnp eI Bed P g e N VR B eatily

0pReslehtd Wheh Igdriaized ffthamicdtdand®, e OmdddATeE) for that species of RNA

PCT/ US2004/ 032006 organi s I oh&‘epr erlrbodi ment ?l he

el eRitvyslepgtbs eharacieligtif ‘Pfgﬁ’ﬂtﬁ TRRRPESSH il BPTHESs oy the

f @FugRix@ditalce BNFAREdilYa drayiiat, diedyas iﬂﬁfe@ﬁ%tchm@és e transcription
y

| east 50 percent, by at |east 75 percent, at” | east
g 8ndfer pastiranspyjptional splieing 9ba putiewar gengin the celb dherexgn expression

?ﬁﬁt&%‘ hs refis : reecislﬁvg.gé Bagg é)? g‘?ﬁ? ﬂ{) l%cg Fruof¥eehfOfoP @&%ﬁe&&n Binding site

e genes” ex an organi sm
biwildl chepgsi When the dreg incsa@iheqrevditacanEnogRNA, disiratiosgor each exon

particular, R n.specifically hybridize., The ar
DRW%%%%‘} B‘gth%g'ﬁ“ﬁ‘gf”ﬂgg‘ f.‘*?seawg‘ffﬁ%%‘@ﬁ“c %F’i"éé‘ﬁ%@”‘é%l’“"a‘e"“ of
g%mgm;agﬁefaﬁ? f@he@ch ehlerpResed imfie nRMA wikhedteastn sone
enbodi nents of the present invent,on, ene qQr an

exon i kheusseha twg«%&ﬁw&&w&ﬁrs A drechn iSﬁljm&rt? ggfine
bYirariils iPfereieRptefi§briial BerCRERIHeE i SorPEQRASYIM ddicction of mRNAs,
different “10 pol ynucl eoti des that are conpl enentary

t 6.gdit Beheane! det5n Buanityivempanitoring pEosye fEpressiqnpatterns with a
€ %@ﬂ; ' f NN
| -é%g?lﬁéo t %%{5’%@%% gg,é"%’o@g%ﬁﬁ -CA? 2?‘2‘%’%{’/ i 18§d???]rgted by reference

| amigit dmtiodty B9 all pudp0besb The schempds equally epriishble #0laBding and detection of

bases. ,Each probe seq 0 [ [ i,nker. .
<o B2 R R BA ST B LT o SR orbp AR thata vt
C apineimilyadytrélizdichmpari soh @€ theeRINANT exor’sxpreseidn heeekicarresponding
a Iinger sgggen,ce islg sequence between the seguence i

t kpafach Brraved gengindite Aethtgtes £An Becmads, gt vasiations,fug ifpor differences
t Beexpbiifnansl RhdisbRIR!, :,-hyﬁ‘i’dizﬁi’bﬁmﬁhditioﬂsﬁ wilPh&fefebtedbsequent
enbodi nents, the profiling arrays of the_jnventian )
cenabyses cHewevepiondl beyeeqenized thet itdsalsp possiblerto yesDR4 from a single
e : [ ol by AGher

A and SR, fon g, 8 Gt gRoBIof BBl DN % 5. o
piogdsatedec pithway-perswbed ¢ellagd an gemestedmelle Korkermprsy labeling with

' h J .t .
i L.

" abf e hgkeatidmadest 8P, 20,ror $ P& didsiof diffevan colerstcan 0 uidddor labeling,

ikl 2o P o peSeina e pieghnalet B b oA

O¥SFHARBS ROhS SANLHFS Sand they medshtifg] and BHRBNE SompHeing Hfe expression
the genom c regi on contai ning the |ongest variant of

o alevels 6h r@]%\NAb'@gecules derived from more than two samples, Dyes that can be used

30

include, but are not 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-thodamine (*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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wolBiah@

included in the exon profiling arrays. The set of
pol ynucl eoti de probes can conprise 25 successive
over | appi ng sequences at steps of a predeterni ned base

l( , e.g. at steps of 1, 5, or 10 bas@crws2004032006
intervals, span, or are tiled across, the nR
containing the I ongest variant. Such sets of probes
tB@BHﬂE}Fb BAbIRE-TRs BONIBYSDMR, BODIBEr3660.rand IBEMIPY-650/670;

SHRPEERA A, inglifis B0l e Sl ey A XA A8 ALRE S50 AL EXA-

tsa6, AERRATBeshdVALFXAL5%dl ay aell anbtheiofludréseere does. which will be

Al ternativel tipnally, a set of 30
&EPVHHb&Q mﬁF@ﬂE@‘Eﬁﬁﬂ?lSlng exon specific probes

and/ onp ¥sd élﬁﬁoduﬁ&ﬁi bﬁﬁe RveRRy, RydtidiXafion 84h b&‘é@ﬁ’eakﬁ}ed 2& plurality
exon profiling array. used herein, a varja

ol difteres hybrishieatipe Higes sq @afathe prabions debridigatiog iwb to equilibrium

JcHg B% QrfifesH. 91 s@h e?ﬂ)%d%n‘s' H}Brﬁﬁzaﬁﬁf? | rafe@ﬂ&st PReARE

nei g orung exon. SOne cases e probe

anﬂasla'eahst hyaridiaation; timestspaming tbb waigs frow Zfem:tal in yxcess of what is
DA 0 Ry LB b NG

@81%12@%16 BAMTHBe ROELEISAODAH 03RABHum conidaplesesexoat

speci fic proobes specificall bridi zab

birpi B deroaet P odim i Fighee o i GTyio dHowever, the
QY BYidiz AT/ tTes RS ﬁr@(@iab g@h@ft leAGughtRN @S veRelE bindigliMeractions
hybrldlzable to fferent splice h%nctlon

E{Y}‘éﬁ Q@éawedtﬁ?@’n@ﬁ]@ﬁndel ﬁﬂd§l%ﬁﬁ°'?,eéé‘§§/ or Hhig sustens dodot occur, or are at
NERT ERRNL §fbr E%Jl@ iff éﬁeocﬁigeﬁtg Uh@&;ﬂ&l%legﬁd@arpiy?% uséd to
conprising a polynucleot] hat 1's conpl enentary
tpk@efatdompllesrrgrﬁhmeuﬁﬁagmmted lpolynuqzln@tdamdmcal émbxeckmonélmes may be
aP rro%?nea?fitlﬁgs'@xnléﬁrss IAé:rg rlgig%gfbtq&zgdoh%n%g f&hoq:hcg Prrbohl!r&ﬂts will
rdepnndmnheephrﬁx;ularrpelymnclamrde sbquedcas gnd ptobss Imedtdnd may be determined

T Y B e, S T 0 T e

ILSrborafFp MeiRdl, 2dd/ed, OV dlnl -RNotll Span@Hbrbof Bibord&od, Cold Spring
subst anti al portlon of the target exon. The 10 | engths

Sfarbar NewY688s are nornal |y between 15-600 bases,

pr ef e psdenlRneeR 19860 ion 18R ESat AR Ent m&@&(ﬁﬁzﬁﬂahl’lmcs are

bet ween 30-100 bases, and nost preferably between
asaguedwepanstely ahdiffareat, idgaticad mierRatstysa fiowsash sich raasewEment, at

PV APRER i Shen iy g o) BRSPSy i s by,

$6:f&8blzlint mes: emperatpeni shiaqudwive delngon offh@hta modwattt $odin a

 BiyieRRestiond 2ob Stina W Sibeorb R oY) L GR{d3Hs yhRh pegpin all bound

eEhitidized @BBGUC 1@cnmemvhfr@femdvafggﬁlt Momtbmymmoim €The detectable
Eguence I engt hs ss_ t han 40 Ses.

ban Fferw%ééwml e%%ﬂm@eg év18§ %ﬁ‘-ﬁc Q’Fé-“r‘é‘é‘?
ReRfFed B £mbMol Svhithe S apdrbpridyiolife faaLNANARIHS nRRIIBed. The

probes conprising sequences that 1nclude the entire

Fesniget hybRafori e BB Jhooequbineado o Ryvedaascane. In another
‘éﬁﬂg it hglﬁ-kcﬁzaﬁ% h e a?%ﬂéhs&red n?f%gpﬁmﬁ HBH Lgﬂgletnh oarray In

probe sequences are conpl efrentar Srie pon
tlegembmiament, the microarray is allowed to hybndlze to the sample without mten'uptlon

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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20 segnents in the nmRNAs. Using flanking sequence from

adj acent constitutively spliced exon or exons rather

than the genom c flanking sequences, i.e., intron
WERIENGSS: permts conparabl e hybridi zati onpeyusae04032006

stringency with other probes of the sane | engt ﬁ

Preferably the flanking sequences used are fromthe

atjaswre tite hybridizatiant levebipt baskite 8¢ sawe sample dyybridize fogtangther period

i NVol,V
ﬁ?éﬂ?r %ﬁh a%? ea?lﬁ a?n 5% g & gﬁ'tﬁe&@%és@%@e 0 u%%[ not
c orr‘pr Melabm geaki mﬂiybpdj&ﬁtlcmrie@ﬁs dtheo deffpuen hpbrﬂﬁzdtih& times are
acent xon or ﬁﬁﬂraéz&so t.hat f'Fe‘:l(iSS h br| di z
e P ans abe Rytrafion B 258 10 PR gimec b op goss-
Y BidibdiRdh eqfilibRaaheh sédoad oﬁmeﬁafddraed hpbretigation ﬁﬂiehhatss longer

i nvolved in alternative splici n E)robes conprisin
it

fthagrihe Hest argyukiedisne scple @f f:eré?rbxh an gk, d@ﬁp‘ilsc der alia, on
g&g@% B0 Q{dﬁﬁi d&%}géﬂﬁﬁe SRS 6d @é@emﬁl?e\&qg Ak sfuh@d in the art. In

expressed | rent alternatlvely spliced
pRNsedoambdgiémends; sher fast hybodizatiandaes! inmmeasmed 9t bapiesn 1 to 10 hours,

S AP A DR 85 SR T8 8140 72

aﬁl(ﬁgaethesfhﬁﬂqbnamtmsmean al so conprise probes that
are conplenentary to sequences spanning the junction
regi ons of two adjacent exons. Preferably, such

pr obes, scRIMFRBEA RENGHTOEBES FOR MICROARRKOVS whi ch are
not substantially overlapped with probes for each

i ndi vi dual exon so that cross hybridization 49 WO

2005/ 842989 apoye, e Xpmibe Yo 2wEeh a particyar palyusiestds molecule, such as
BhaRGs slgézgﬁcaﬁp H@;ﬁcﬁfes @&gcﬁﬁgfo%h% m@hmleawﬂple&@won

are us I st ngui g alternative splicing
palyhudysidesdduence Hyefesblyome of mpopprobes azel sedoctaelsfor gnch target exon.

XRPBlaRire OG5 i M I 2 BRI s 10 N8 e tPlcecton of an
meﬁdb@eﬂﬁﬁaltﬁmmwmlmﬂh eeqﬂenndes gaamdthan do bas&aslin length.

et yhoshen b SRkl VR BLAPRT fsdp BEERJHan exon, the probes

AbtredIRabnfeiky nuddiidé sa@lhé&a; 6f 4(PE®Bdcs. THGRb:E kn P66 esmprise
if the exdons fromdifferent genes show substanti al

aqzquf:meé sewplemenigariadl lonppspesy i heilengths g pxenscapranee fom less
1 o'%gﬁ;#r’tg Bfge ﬁlgl"f‘ﬁﬂ(%a%eéj' ﬁ“ﬁéaréféﬂat when b ?ﬂ;be tlé’h%ﬁ?%[?%b? than an exon

erent genes can be di stingui she
aqotpéue emxd, itds preéeraifie mugmentﬁhq eeonsequenpawith agiagent @cmétltutwely

e

&iﬂlﬁA&'ﬁEm@ﬁt thitreofitalnis g ta:rge'eqmns @histwetl aﬂowmbmpa'abia habrédization

g&{gﬁéﬂy%@g of g@gggﬁﬁ(%@esy ok | &t wﬁ]fbe\ﬂnp?rstgpg glat each

??ob@@&ﬁfeﬁm mhPalodonfprisk |11ﬁﬁerlsﬁ?deh@esaﬁ hdditiéd to thd:@quence that is.
i fferent probe schenes can al so be used for different

'|cemele§w@1rar>at@et§rt%rgﬂégqqeﬁcepr ofiling. For example, a

profi ITh? gro@5§ SEEJ @NAS&t 1GR FRiid fc‘sﬂ@ Ofl RiRhtives ﬁﬁd Salogues)
pr obes 1

r eac euse ermne the

cetrespamding mwf@ﬁcmnsqﬁ lehadi gege yammsaynsrm ‘"@epome. Inone
%m%é‘ mrzl.nt, 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 écids can be
- modified at the base moiety, at the sugar moiety, or at thé phosphate backbone. Exemplary
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specific conditions. An array or array set conprising
| arger sets of probes for the exons that are of
interest is then used to nore accurately deternine the

W@gy@éﬂ{oessi on profile under such specifi Cpor/psz004/032006

conditions. Oher DNA array strategies that allow nore

a nt ageous .use of _different probe schenes are al so
eﬁi@ﬁﬁa@w&cl > PR PRISEAPYhIqaRs. A 63t beagiiainede @ 8i. Ry polymerase
t RfainRRAbL FTADIHCAINY eRbd REmbhts Grom RMBRESHNACEDNA (e.g., by
sets of exons for one or_nore génes rel evant to the
adti-BRRyfor gloged spquences t RGR primens apqprgferahilotheagérchaised on known

o . . b o
PRI Ol S oA SEUTEBTRANE o 8 g .
Riitgpehts tisat ds eot shiieaorerthanil A bhsed of eonfiguntsridenicatseqhence with any
regi o "UTR" introns,.exons and a UTR. The .

st Fragpenfin e micRiahRh BT s abde el Koy the antare
t hﬁ%ml.lii’fb?é dd@fglnrﬂRbﬂﬁ)eﬁ?ﬂﬂﬁlﬁS ﬁdluiﬁd §ﬂ&eiﬁt©ﬁjl hn@écf)tﬁhiew Eﬁ!ﬁbﬁmaﬁon

or extrapol ation qof a ) aracterized, portion

ofP™¢ Q‘e@eﬁ‘ﬂgﬁ@? Sb%YFril%S -Sgﬁéwaggmtgﬁ%“cﬁf)g JﬁP&c%?b?aCh probe on the

| Bhi6foRShy WAPbRBReenDOVAKAGAT 600 Hed) lelm)ﬁ{uaﬂ% b&fRESn HPdhd 200 bases
be determ ned and mRNA coding regions identified by _ )
ailopgths POR metbodsse welh kuowrein tiyert.ard aist descrithd, fgesremple, in Innis
Ofet c%%%ﬁp,af@ﬁ}/dféﬁ Pr&oEottSh %ic@atg Mel?ﬁo?g ahf Fﬁ%lfctgﬁ%}%, Academic Press

sequénced and 7s reported to have approx
6 Zirs,CRRDiegrs 6di- iy wlbbsgparntieont skiljed intthaart 88t eomimbed robotic

acj d resi in length., Anal.vsis of. these ORFs

" Slflerh e W b phERR dhn BB Bpedlic IS ° 00 1 kel

tS 0 enc m?;tgﬂ‘n@tsl?é prsegi}rgbdmﬁs fﬁ?éﬁ&{ﬁmgﬁlﬁe ﬁ\ihlynuclleﬂﬁﬁe probes of the
ci.ence 274: - . In.contrast, e human genonme |

i JUGrORTIAYIS by Si’ft‘fh‘if‘bsrﬂfé?mi‘etﬁﬁ’ﬁ?yd’%aﬁﬁ ‘@F)‘?r QlEasY e‘%ﬁles’ e.g., using N-

1%90%&@@6%0%&1@9&11@@ dHekhBsti@ds (Bloehle2 Q0. 1988, Wh.8leic Acid Res.

Genetics 25:23 ; Nat ur e

- 238, Ewing et al., 2000, i
CAASOPL§4G Miskide 3hg., 188 Jrisaksstnr b 3P4 249 h Synbetiapauences
29&%&%&%@6 119324844 Q%%Qﬁlg’eng%ﬁ,%z%}g ggﬁgcsan& gﬁg&ﬁ% Bland 100 bases,

but not to Drosophi .

e mpst preferadlynbriweetr4dizind 3P Yasss imleugtha hinsdms, enghagliments gwnshetic

a . (o] rl ompleted.. .
T 18 P uRUBEL % AL PR oo
anotay abote, mebge acd agplignes iof bd uged abbmdingrsited for kytaitization. An

predi gted exo i n the genone ,of ap organi smis

DS O @ RASEE gl AP AT PR RS QUG @etig Behoim ef .
| N9EY) Nafire PEDIGEISSE; and BIY. Rittedt?o.509B9I083).ng one or two
probes_faqr each known or predicted exon in the human

genone!n dlterngfiye emgodiments dhehybridization wice §- cohgprobes) are made from
C ﬁﬁﬂhﬂr@'ﬁhﬁée\’cﬁrﬁs bhgenBNADRIA e GE |ekpﬂe%eﬂ§éeh%enc@'f:§ks), or inserts

hybri dized To a mcroarray undé€r suitabl
hihsrafidny Nguyen e/atdi 950 Genomine29:20220Df  hybri di zati on

-~ to the site in the array corresponding to an exon of

. 30

he P AERCREuCREIE Al ORENA A SErFAce

transcyi hed from that, gene. For exanple, when
ot oot RiSTEA BEP R B BOBEs oo b EPGRIRS i FUpou s form the array.
- 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, nitroceltulose, gel, or other

porous or nonporous material,
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- preferably 50 pL or less) and are separated from each other on the microarray (e.g., by

conplenmentary to the total cellular nRNA is hybridized
to a mcroarray, the site on the array correspondi ng
to an exon of a gene (e.g., capable of specifically

v@ﬂﬁg@%gﬁhe product or products of the genepcrus2004/032006

expressing) that is not transcribed or is renoved

during RNA 15 splicing in the cell will have little or,

no si ghaprefearedmethod derratiaehing the pyelgic poids inp swrfagsds by pringng on

g i BERARAoy SN LARY EBHISNSibAE 290967470, Thi
%%\glsaplg%?’v%g\dl{%sﬁ%\%g%a reﬁg%i vely strong sil nal . The *
r eeshddvie espocialdiavsefil dir piérfating avcroarriiast plPN AU exialsa, HleRisi e al,

t e b al 1ad i 1Gyl ' DA
890 et 4B R0l T Bl BBk RED 6:639;645; and
V\%hﬁga&ﬂﬂ. ,a095, Proe Waﬂbﬂi:de?lﬂa'dmmf. %H?S@%M?ZS@O_ ; fn one

enbodi nent, ¢ rom a es fromtwo different .
Condi t AoEond TEeleRebmethPd G AT TR T bY P FD i
MpelyRa¢EMe 4ihR0 Rechiiucs tedinoPnGbOs8lucilgbriaf€ csiAgifing thousands of
drug responses one cell sanple is exposed to a drug

antigenvslertdescemplesgpipnetogielinggsegugpges, pldsinpdlogytons on a surface
eé&ﬁg@ﬁ tbﬁthhévs e i s Sy RS s B simUdVPHoF ESHONSES Science
one P xf) to a pgt hway d

ose erturbation an
adot fi61-7¢%(lockiart di e/, SKIR6, Neypre Biglephrolagy dd8€@5;tLb St Patent Nos.

R R o [yt a7 o R A gl s S8 i Yepostion of

widefinddyoligamet1€oyiys (Bianthat et dig Biasamsobed disdlécrguics t&d87-690).

I n._one, enbodi nt, for. exanmle, .c from a, cell
tmaewwq%lﬁg amjecg a}lgwgga%stisgaﬁ TRERAQY known sequence are
PRYthERRAH idREItlyl ch a Sivfaéd\wish d€4ldetBiatigedBylass slide. The array produced can
fluorescei n-1 abel ed dNTP, and cDNA from a second cel |,

nde redupdant.axifoseral polyragleptidesolggtieshen gxop
rhod a”gjr?]%}' R das ﬂ)rg%ﬂ;?xg [%{ﬁ?dﬁnta?s? elg\Py Dl BUBsKSY and Southern,

m xed I di z e mcroarray, the relative
i 108hNucl Aoids SReyn2: 1670 o8 énotay abDRAe vsgd. Ih privgipler aridme goted supra,

Sy S8R R B B L e s s

ar- e
det & tsegha) tould beused aHpivevaesovilllbedemigoized byt thesecdblled in the art, very

from.the drug-treated t hwa er.t urbed) cell.

el s 5 B BSAERSGhnE ht b mater
sti mul & £@arBdadsrefedeinbodimeht] mi¥eoa €35 0Dthe i@ ntion are

PCT/ US2004/ 032006 _the untreated cel lht\gl}glpln fl uoresce

r apnufagtugedbygpgans ofpek igi erighngdevicede ¥elgotigg synthesis, ¢.g.,
e1,5B6 the m&hddiGhd gj/rsgér?fst de¥crfted b) BlARREA YN Ilil?&nﬁtlbj%al_ Patent Publication

transcription and ost-trahscriptional splicing of

a Nop 3@ D841 531, geblishédSeptambter 24,1988 e Blanchardeieds il %95( Biosensors and
pal.terns wll pe hneistingu )| &,.120,; : Sy, o
RGP ) pRE LB DGR Sl cPA 5k B

O Baginetrade Votl 20/ NA. Sdtlolv, Bd., Blyuain|Bress, I9eve Yatkeatipagdsidh-123; and

th ﬁg# .i Pglbeélgglggagigj%ﬁo %;q%pgr %Spet:(aﬁ@?yg ggﬁlgﬁflctle%(nﬁz plf'()%{es in such

- ChatRaHS/siasd prefebdbliPdinthelikeDinGPRYS, T, ohia gantlides by sarain depositing

the drug-exposed cel] is treated wi.th a drugthat,
dinditidng Raslesiieibasss i micEioRjels” RRfdueh SAGEF HiPR Folvent such as

propylene carbonate. The microdroplets have small volumes (e.g., 100 pL or less, more

- hydrophobic domains) to form circular surface tension wells that define the locations of the

B 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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- Feauance

and/ or post-transcriptional splicing of a particul ar
gene in the cell, the exon expression pattern as
represented by the ratio of green to red fluorescence
wtgarhoexon binding site 10 will change. WpeiushRa/032006
drug |ncreases t he preval ence of an nRNA the ratios

for each ess |ncr
oFRPEAER oF e ERhE T e tbalenly e 510 ot LitgabRRTectide (o for
néidsplel, Beantiedril q993> fin Sﬁabe:em LRV LHSCshelit EhEIRemANR0, Setlow,
w%% Idecr ase. ﬁse of a two-color fluorescence

o PR HﬁsaﬁWe tikghragenbhls!?B: define alterations
in gene expressi on has been described in connection
with detection of mRNAs, 15 e.g., in Schena et at,
1995, Quantitative monitoring of gene expre33|on
patter i h Sci ence
570: 46%%“‘7%%@%%%@% MGLEEIR

I'S I ncorporate erence in

';p; | ?cl?%aéée?%%ﬁgn e[?% lg %%%ag’czteg gﬁﬁbef netgg(%ﬁlgg %Hp(}/smons of the

admnbagﬁltﬂé RINA m@le@ﬂhhﬁsdch g badbyhd ﬂemuﬁﬁédftﬁ rdkenger RNA

fl hores i s, that d jnt al

AP EhS den Pt PR ERIAN RSl ERO Belfeues ign RNA
|@M%@es§ﬁéﬂa&%ﬁﬁﬁﬂ bﬂ)ﬂA&ﬂol&aﬂ@,&ﬁa ad EAN%EThedSR Srvb anld¥igments
cell states can and variations due to m nor

dhereedy Jﬁ%&polywcmﬁeﬁwmh By elombi enadyzsd b the. methods and
g‘x['pbghgrﬁtdf R (AR 1}1{!&1’38% rﬂ(".’l)ddle B4R bredok ﬁgﬁte«ﬁ %ﬁ%‘i‘ﬁ&gcules such as

yses. However, It Tecogni ze
@esmp@‘% madeculss N A Bialechiiegand f@gmghte themulf hnchmm:g
r t he absol ute amount of a
gﬁggﬁ%EP3§£%§§ﬁggﬁbge? 9., a drug-treated or
pat hwihe paegdt qmlyeublm:eildbs can e drvontintyr watced Fﬁﬁéﬂample the target

Furt her e I|n vvlth 5 nore th
s i C{&Pﬁﬁ* Sfilleg My T é{é’éﬁ‘t‘”‘i“%\‘ﬂé fie g nrqi uch as
eeiaic OB BtRageMimit MNA ﬁx\bﬁl%hle.@ﬁolaﬁz"d A8k ozenidl or&(NA%oIecules
yes of dlfferent caol ors can be used for | abeling.
Sﬂ%@ sspiselated fiom anpregusm hdpmativebn ghegrolymsleotide
- dlickddulRg t_fuagyimyms@éaehﬁ@lu@i% mﬁwh@&dif@aemeé fHRETER

array, t hus measuring, and optional [y conpari ng
Fﬁfé’f@ilﬁ?lbslglvm or frevitsp ssuclt as ¢HINA madeqndes) erpodimucieetidef malagules
SRR R, KPR SRkt 1) 18 ARGy i, he s
Gétargnapmlymz:}eomﬂcsdmmcmapmmde gt, modt&nlew af DiWe\s RN A, @x aspolymers of

bg\PA alildcl%ﬁ gxé eg&t&sp We& ' @g égé(i‘:]t }%}l :ngékgtllcgg top Sn)é){ﬁv%ntion will
' bbrNsﬁbnd‘i'ophﬁicﬁﬁf@érféybr tﬁ'}ﬁﬂfcbm(gerfeftﬁﬂﬁdﬂ &T&ﬁﬁﬁcﬁl&r ARNA
car boxz X- r h ne ("ROX" HEX, TET, |RD40, and

or 9 partigear PN Asequeaces istived fiem sechrpRNA

}ﬁ)vﬂﬁgr Q’éan JNMENE DadtidGlakid kiRGe Qf%ocﬁﬁl@n@ Qierein the
li m t to 52 WO 2005/ 042760 PCT/ US2004/ 032006

B@mwkonée nemwawmernw@drwmwalmimﬂ@wgm ynagldotides may

B A ) B

MED(M@&S@S ma}dcoﬁcﬁiéﬁdwdlffemt wadnk ofithegtine perfel &gy, &Sthﬁﬂdlfferent

' Qﬁf ‘%§ vari (Es of%at 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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known to those who are skilled in the art. 5 In sone
enbodi nents of the invention, hybridization data are
neasured at a plurality of different hybridization

wo 5% ot hat the evol ution of hybridizati on pguhsnsoSroos
equi?’og?ﬁl um can be determ ned. In such enbodi nents,

hybri di zation | evels are nost preferably neasured at

fﬁylé mmegsepgeriRomA iy prsified Srornihp got:@lwétrpq%ngaF Msthadsdor prepasing total
?n%& | e&ﬁ@gtare \fell R 11[1 py dsa?é@shr‘i&dgte érE@( 9%“ R4l Sambrook

e pro or prob
Iemble,l sagra. 16 ope)bmmchmgm RNAss extracteatfranneellsiof thenaripgs types of

se to,.
RS tif My Rt AR R oS Re g G llaned oy Gsci
ro@htﬁeagatl&aah@w dligsid@rpurifionma ChirgWiax er BY or976) Rzathe@mstry 18:5294-
tines are Br eferably short enoclejtgg that i rreversj

1288 r%[@ apethereqbodmpent, RINA ISaxira frpmigg]ispsing guamdb inium thiocyanate
QLY R 1ERHY PErifatoh HERNEAHRDIAMY/ (Olagkhe ThY E:b@l??xsdﬁbn synthesized

giag
not occur, or are at leasft limte For exanpl e

dfraso themeritisd wRAYA h¥ing ¢15sligp€dtar dandamypijacrar kg niefered o
pg‘[ SEINTS %ésg h%gge[’g%t?t&))gﬁ}l&ga&cﬁy g{cl cgtlﬁ\ggpﬁgén@? Ifrﬁe Spurlﬁed messenger RNA

ae;apamd frah ebls. (Asiiedh berem, cRgAriDgefingd bedeyab RINA ztanplanentary to the

tinmes r ot her e iments wdl epend
e BOR Thmeer SRR Sutfish asDERRsRipaliichdogbled-swanded
a:'IUNA@dte bﬁltlﬁiﬁize‘ﬂ fomeate Rbuy\stubmga pﬁrimdr lhﬁ]ded o ah Mmmlymerase
(see, anbrook em Eds. é?\}
QRO ditesbi capelny Shlifrting tf%}?&ﬂ@t?ﬂ Otgg-seipt BN g pgiisense

JRUADS: BT ROkre HRAWASRIbY frbiltRe SRROANEradd ome *ﬂ@ﬁbleiéﬁélﬁded cDNAs
York). In one enbodi nent, hybridization |evel

disigan&NA nolyrietsisg 666618 V- ﬁe%at%ﬂ*éﬂosn%g%lu@@dsg é?>3$5at5eﬁ4§ 522 and
Yy 33! JohrELL s, ﬂfl%eﬁétbr Mo, 1291 998 Ay ¥5. S E‘?Bw éﬁ:ﬂ PaldfiDApplication

neastirehent zation tine i di zation
| Seviel No. SSOF%asﬁéi,efdﬁd omNovintren 2812000 15’ ﬁmh@da@r iBoth gligo-dT

; .
GRS PSR T B B8 1370 IR (A ing S0y, Bvisiont
tRatent Nbﬁllailatlolﬁ? Bt Mol Gﬂt{E?ﬁ4(jlyﬁtbgronMnﬂaemis 2((;0{] bt\lnﬁ_ulnan et al)
retain a or rrdize ol ynuc e [
Brrorag s RO sp B O oRBee S bp i Preferaby.
|tﬁ@ﬁ¥gc@ﬁol&ﬁlﬁ;l€oﬁﬂ@s‘ a0 Kibet ARMRKE fﬁgﬁ@ﬂe@%wﬁu&%ﬁﬂ& m@B:cules which are

nol ecul es” on_each probe i s then measured by a nethod
vippresentativeipiihe priging @w@lw@ popplfieriphthecelbel i ng net hod

used.
L e
entmtiomuareihyblmddtemabbdabeﬂedv é]os exampleye D4 ean berial?eéﬁll directly,

RS RS, PO g0 SRR DN s

- Wisingaht ﬁﬂsﬂﬁtﬁhﬂ W templata ndlltérhativelys tteatoublg-sirsnded cDNA can be

|nterr ate t aﬁ rbrldlzatlontlrrema
ﬁfﬁ‘ﬂs‘i" g‘tﬂé ACH- still another embodi ment, one

- can u&P%ef&raB Sbﬂle AtectaMB14bel i @ fludfessent ROEL e ki, BR mcmrnuon of

and 53 WD 2005/ 042760 PCT/ US2004/ 032006
nucleotide analogs. Other 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 *P, **S, '*C, "N and '’I. Fluorescent molecules -

suitable for the present invention include, but are not limited to, fluorescein and its
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nmeasure the hybridization | evel, put back to the sane
sanpl e, hybridize for another period of tinme, wash
and nmeasure again to get the hybridization tine curve.

vﬁ?ﬁ%ﬁ&éﬁ%y’ at |east two hybridization |evel seplsionbos2e0s

fferent hybridization tines are neasured, a flrst
one at a hybridization time that is close to the tj .
dervasives, thademinemng b deriviativasi Grasaadis WEIquurﬂl@Fﬂﬁc"ﬂ“( FMA™),2.7 -
Z t -
gﬁ&g&y S TRARE Sbafn BN FOE NN RPN Mfrarhthy1-6
caxtesy—ﬂ;oﬂamd!ex‘éfAMRAé}q i darlimymfrhdaépanm(“Rﬁ)Xt’bHFé‘I iT&T, IRDAO,

R I

egmﬂﬂe A fcluding byinoslimitetoniizzaey3.0and Eys) Bomméagwmdudmg

tween 1t hours er

By st 1o BODINE R BRDIE Y 6 miibi Y MG BUPv;630/65g, and
BODPY -0/, tahiR3EXLO4 5)%5 1h&ﬁ&ré%§uttd%@hfnhtéc$fo ALEXA-488, ALEXA-
B%brldlzatlon tine. ARl NG PROBES FOR

LROGERAYS 6,oéLﬁXﬁe$§8aw\x%LEMé94p eppell as pthog-flyogesgent dyes which
Q\ﬂfi bi il Bl laﬁ@% 1%6%%“ | Gec éﬁ)ﬁ?ﬁh @ﬁhﬁa&oﬁ nlecules suitable

exon, specifical i zes according to
lfwmhmpnemnt 1rwemlomonqiv®n’elmam not lipidtedt b déraiting hgmosyanine audcolloidal

ol QU BEal Y pdfes BRI PR E et Rt flsoBBbhnay ve
Mbeka by speificallpeonipleing afirdt @ﬁm{ieds the tpoymucitotide. Aeseoond group,

Sy Toheh o0 hiGuS T eqolis gt whichas in AL RS The fraherou can
Be LRA9S Iﬁﬁltecﬂ%f deéreimedapdt pﬁryﬂbﬁ&)ﬁd‘é 19518 aH efModiffen8 Bompounds

exon, the probes 20 normal 'y conprise nucleotide
seitpbleforuseds afust@moupdadude, mn@rqams thanjted 49, bigtinangd dmpebioin.
Toip6t %‘E&%%Pﬁm{b? DB Ys @ s¥edn- gﬁ' 1m%l&(ibg bl zﬁé( RA3imi%a%o, avidin and
I"'engt Oof exons can range ess an 50 bases to
nmqmmmﬁan 200 bases. Therefore, when a probe |ength

| onger than an exon 1is to be used, it is preferable

to augnent the exon sequence with adjacent

const §5UL4. VAYBRIDDZATEANEKO MEERDARFSYSuch t hat the

probe sequence is conplenentary to the continuous 25

MRNA Ak agdeeibed 5@9& n@elelcatidhyblidizitRngat wvextocondiivns atichbsen so

%%@%w&rﬁg@ge Wybr I gclp q]aftbr{ag(,zp%sytr [}\Ieg enclg Gg}%prgd o%e\ercin as the
asﬂ%:ei BhI9REE14IRAE nRREMes Qb&*?ﬁcaﬁ? Mﬂr&@pwcaﬂiy $PbIEBIbItIEE
er Sequences in addition he Sequence that is

wnplle@mtmyavo}yrxuelepu@ Fagess of élwmaepre Iptoshpecifigarray site,
Ed 9 NAlsTh&seq (€- 9., derivatives and

'ana ogues o respondlng to a portion of each exon
of eaAhagemtanmngdoxdﬂegﬂmndcﬂ srobeRdiesituated dlrmzcon are preferably

%@% Elf:ng ! rx] A glft) e%\ﬁfr?ﬁ(ﬁ{ @mﬁm{ng@sﬁé@d rior to contacting

- Palhthefafet PP RadLiod malebuled. t Arrayarahiaming smgle-smfnded probe DNA

Wat son CJ ck-1j ke _hybridi on
éep@ewﬂen}a ybsqdép&yathoaw leif 841 Sﬁlﬂw Wﬁiﬂ%@%&?‘&f‘f&@ﬂagt%&ﬂmﬁng

Weth thPGidet flyRicldolife RBREuIBRS! Yo rddtoveMRirSiMY 8F diffletsSiBich form due

~or at the phosphate backbone. Exenplary
. to self complementary sequences.

Optimal hybridization conditions will depend on the length {e.g., oligomer versus

polynucleotide greater than 200 bases) and type (é.g., RNA, or DNA) of probe and target

- nucleic acids. General parameters for specific (i.e., stringent) hybridization conditions for
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54 WD 2005/ 042760 PCT/ US2004/ 032006 DNA m m cs
i ncl ude, e.g., phosphorothioates. DNA can be obtai ned,
e.g., by pol yrrerase chain reaction (PCR)

vﬂ?ﬂiobfﬁiz?&“ on of exon segnents from genomnic 6
by RT-PCR), or cloned sequences. PCRQE?{%E@?ASZOM

are preferably chosen based on known sequence of the
ewmlﬁsc amdsopidescribad in dambrook mf @lniduiptd)cand iousebelipd ajud987, Current

t %@I gﬁﬁoqecgd BEO&W%% %u%lﬂﬂingdagfl I%’Ile Sllﬂ%rrs%legg{ New York.

G uous | uenc
aWhen dtele@NA magromTdys oﬁS¢Heea o ad. rananseﬂytyplcﬂdtybﬂtlﬁﬁnon Condltl()l'ls are

Ao mor X SE A e D bl Putndle Sk ty washes a
awcqpuﬁvmlnngfmy wlabICRLTeP (1 XFSTPSINE 0.2% SIS fbll@fve% 90 minutes at
versi.on (National Biosci encedizg ?/\%[é) cal | y ea
ptobdn Brghﬁlfféfmﬂ?fl%bf waghbaffer ) XS Grlusid b SIS) Kﬁ@‘@ﬁa g, 1996,
68/ DRSE Stead N Uss1al o3 16&&?@%&%%&% w cgﬁﬁﬁéns]age 515]0 prov1ded

| engt h. PCR net hods are nown in the art, and
daseg.i buessery, 6993 MahmidiationVinNugleic dridPropese Eseyieﬂ&@@xce

@ gi'in%Q% B leagg K’ﬁf:% lgﬁsg\ﬁmgg{ogﬁqﬁlgﬁw?lféoﬂc aﬁés Agademlc Press,

a‘iqméhegﬁ,ﬁm one skilled in the art that controll ed

robot i r seful for l.SOl

oo | PR rar e bRzt s Rs R vl e spreening andir
ngi@iating otiipHGMNBE ﬁbkdﬁlmﬁr&ﬁwﬂ@hdlﬁtl&iy%ﬁﬂizdtﬁ)rmt@Qﬁﬁpe@éﬁﬂef&@ or near the

15 mcrQarray is by synthesjis of synthet

desarneiinpienpeatiss Rt poRelegotithia > °¢, lgore niefpaflynwithin 2 °C) in

PhRERAONSG Iots9%
e 50 PR ATEA 115 01 SO Sy B 1B rmanice

et at, 1983, Tetrahedron Lett. 24:246-248). Synthetlc

ottt Semptenpt S e e

| engt nor e ypl ca ween basSes nost

f b |
a1 et ﬁ%&% e aritud A8l o SRRAT®
rmmpmmnmjr tdrAS BBIA (ﬁﬂxﬂali&macﬂr&ﬁnd@bﬂmzm&%mﬂckdﬁrﬁ? dnder suitable

As I d I
it edgnaion Ml S bERRtOn prshe Siesatiegae fpresponding to
QREABA 6 4y pArtferiat g&leevln Yo Rl fhe @%valemh%wo?mw LI BMRNAS
nucl eic acid (see, Eghol m et at, ture

IentaiGE he sxonéfﬁasqybsd %pmtbﬁtgem Fgy, esagpleswlyen cleﬁectably labeled (e.g.,
I
%.hgz.[ ?%rﬁfé&g«?@% B 1Smert 5&? PR tbl%l lapfh A f‘sgh Rgtgiiged toa

arerraefrom pasm
cllngmsasoﬂhegseﬂq@s thegDidgsorfrespgnding ipaneswa df 8 nge(nc,ecapable of

t ] ts .therefr dyen et at. 5 .
e isR02 Brog}tCE Bt b BUER, el ngtrpesoribed or
TﬂeﬂﬁdEcchidr@_I&UREﬂ%g&a tht edllowitidevp tittherod ab eighalde.g., fluorescent
pr obes aan be posi ed Q formt he
SiePal) and A exonClia KpaF o7 i Aueheaes BEN GRESdason is

: %Yd%hféﬁﬁwﬂihvé b k@Sl é&%?% b@nﬁu M@ kélativ@ abRidinéd\6X different mRNAs

30

array. The probes are attached to a solid support or
Prpdug %fro%lpqﬁqmmnebly Higmative splicing is ghep determined by the signal

strength pattern across the whole set of exons monitored for the gene.
~ Inpreferred embodiments, target sequences, 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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gl ass, plastic (e.g., polypropylene, nylon),
pol yacryl am de, nitrocellul ose, gel, or other porous
or nonporous material. 55 WO 2005/ 042760

wWiZbbsAB a4/ 032006 A preferred nethod for at}@fﬁﬁﬂﬁywnmm

the nucleic acids to a surface is by printing on gl ass

Dol ant o8 Sk The Dok hpctnpire i hegpeyeppgrbation.

Uslef eIDNA Qi cCRNSR R iivEDfr6ih GhAPFIRY Svoel | GJNA afe B BerdhtBPlabeled so that
g%RIS| et al 1996, Nature Genetics 14:457-460;

&Y £ t&dlg*ngmﬁ@@i@; In epegmkodiment, for oonky thIeenﬁo:g a cell treated with
T e
ndTRand s34 ﬁolbyl saedod wefl, mpg&mg-@mseq is poithesized g :de

roduc ng ,a
2{1;1% lrl?'lz ;i]—ago%[éﬁous % cn th@R’Y | gﬂolﬁ%% 1x%d A hy%ng' Y&d to the
Cmrcptbaaﬂg,rﬂlareyattve uderfsltyl eflsigend ﬂenmsh cBNAdsef ismle@drmined for each site

Ioc tions on a sprface. usin t ol i t hogr aphic
SRk pte o’ o e et Db R BpSel s T sfongetected
1 991, Iﬁﬁhﬁk@ﬁlpﬂe@e%ibec? Bhové,Be chEKAkﬂB@fl &heﬁim%})reat&@@ﬁ pathway
hbture ?te?hnolog 14:1675; U.S. Patent
estathed peell willfligresemareenphan the fuarpphore is sgmmlated-aad sgeDNA from
ftﬁé uﬁtﬁﬁ{e‘a ce Q\tlh ﬁﬁbﬁsd'é ek, depPREGIE HheRkhe d}ﬁé {r&ﬁﬁent has no effect,
ol i gonucl eoti des (B anchard et at, Bi osensors
Biithey ditecty at indiractly 581mthe g@l)scnmm QQStfmmeOI&ﬂ eplicing of a
£
it Scél}]ag lex%?lglé% y,%%%g)?l Zeé‘ on ep@a?ﬁe% éhﬁjl 39 éngl:s?gémSMble in both cells
mdaumbarrcwmmszbr@has,sechlabded ariﬂ@ear-lahylemcleﬂo«eﬂ teaqually

pog?va St nﬁv‘l!‘fﬁI ﬁ@“%ﬁh@@é%gﬁgﬂﬁﬁ %?%bqﬂézl eo&,(ggg,rgﬁatgggmg of RNA

byillrmﬂkwm@le(n@ﬁﬁ kp&aasnttSofbdin !ﬂﬁoropﬂ&@@ InNdftrast, Afted $he

es. 1 .1684), may al so be used. In pr|n0|ple
Qﬁes ?f? ?524 ig Hﬁﬁt%f‘ withya drug hat, direcily pripdirgctly, changgs|the transcription
habl/ob b&dtSrafitriptiohal &ﬂlc[}%mf 'a%hﬁﬁ{dapgerﬁqme%@ﬁ thS8&n expression
Sanbrook et at, supra) could be tused. However, as
\Watternigs repeesgefad Eﬁérﬁtlby)f gisoR 0 rgﬁ fluprespenee foneachexon biadipg site will

I ', r

hy%rr?glggi‘*z!%% %%XI\%/I %c'rrrééagés VBI aﬂﬁ’ég&l&%c %? PJP [n%l\ﬁ? tﬁéjraggg fY2&h exon
papressed imthe yn RN & fvali ure:deaeerb\dﬁrenewhqm thcdmmienaysas e grévanlence of

i op.are acture et
SPEREAD By RO Ao PR B efiectln FROBRNG willdpidsie, °
usi ng Theese@tadwadscoln ﬁlusmsdcﬁﬁlaﬁﬂﬁ@fm& ﬁéie&tjbnﬁbl@dﬁi‘&l@ rd@fme
[ I nter,nati onal Pat ent Publ i catl on No., WO 98/41531
6&5@‘%‘%& SeRAAXRASHPN bag beqryepscrigd in Eprpegtion wigh detecfign gf mRNAs,
BiOS8 8oRInG AR 1855, BoRALLEA ANL479, Wikich %ﬂn@@ﬂorated by reference in its
Bl 'anchar d 19§8 |nSnthet|c DN:AArrays in {

engrehcier plhgurposss. Thaschgmis egualiyoappligable toml@huwmt @é@tmn of

: I&E{Yle%d%d@LntQ | ancl%lé kég& ggcgleﬁ%gc a#Jf T NR%EF&RNA@, labeled with two

028,189 to

o ﬁ&fﬂjm dluetphores st @ slireet HSdI ohernaliyxcecntroled/@ngagson of the mRNA or

30

@f{&f .? :%lel%n ?é(lnfs rn]:fe)rsrleség%ddlgg? ane%{dl? erayeg 'ggﬁe! in%}o %elgjstaatt%ss can be made,

S&TFAl
and vanatlons 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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i ndi vi dual nucl eoti de bases in "mcrodroplets" of a

hi gh surface tension solvent such as 30 propyl ene

carbonate. The m crodroplets have small volumes (e.qg.,
wShobba298 | €ss, nmore preferably 50 pL or | esgy/abehasnszons

are separated fromeach other on the mcroarray (e.g.,

by hydrophobi c donmains) to formcircular surface

tension wells that define the |ocations of the array

el emdihies fitaregentlyt labeled probescme umdotbe fyoresushsa-rmeissionsiag gach site

r obes.are normal | ac r
oﬁ%\;acﬂs%rmqaya%{; r%:epl)éfeé gy,éﬂgt% ‘ﬁ% %?50% ynugl 8%1‘;38% laser microscopy. In
oﬁg éérlfﬁtjfsdgg%dﬁ /Qios‘ggaé'gtgsw’zﬁv ﬁég@@ihic dﬁpt‘ﬁﬁné&%ﬁﬁ%rﬂ]d&? &Garried out for
probes can,be attached t
caskof dhedwe dbaioehuTRy LB HETRIVRLnE 157 IO PRI de
sifytRfndof sr,f)egmfhﬁmngﬂx(ﬁmi %&Qen%ﬂ@@emﬁﬂ toHhe &\h@ﬂh@roﬂﬁ%es and

rrays 1 n Genetic Engineering ow, Pl enum
eIRiSEIOBS frm\me\fw«okﬂtempba@é sanlhelanfbﬂzyd Sisluﬁa@O?Lsirs (Se%‘&b&@re’ al.,
| §R sthiRled with
lg%gg@w%% E%él t he ﬁ%e s an id&yq%ﬁ%%ygns Sof th gl :
ldsérfhrokdsemee mahmiewﬂamocmmum ub:gmlk;d é%Yasga,ge pud a pycrpggope

aps limte nessenge C .
oS0 SERSeEA R NGRS e PR ARy e B e,
iRV galRls@CaHdehe aﬁmanlgm i§ Eflinbe Bhlfe lmdte and eaeatmmat»m

transcribed in vi and fragnents her eof

pheippileligdte st %ﬂmegs reping AFGES Ao b e.g. in

Ei?ehﬁ i, @@&6 GRAPRORES 5%§ 6@5 hh@mﬁﬁﬁ'-’n)e ke fity-2ptié Buihdlc
I nc but are not Iimted DNA nol ecul es such

dwnbﬂi hy Igusan biedull 8%, NgmBmgqc@C 1:1681- 1684, mavBmsed éo monitor
Hg{i\g‘& e%ﬁ“ G lé%;l }éﬁg Jn;uﬂﬁﬁ? \4¢ Lfégtsin‘?tﬁ&ned:ﬁﬁgs STSs,

MG get poly eoti des can be from any
sour SgnalEare reccadil aad, it Iaq:rtfanrg:bczmbqghmwmab@@d becomputer, e.g.,

u%!g gjg lb gﬁ%];?bigglta?é on%?ec 1oe fﬂrrg&é,ﬁhlec ic@fu&ﬂzﬁﬂag\e is despeckled
ubRg G‘“gkdpﬁﬁ:s Rﬁ)@i’a&i ek le@ﬂﬁka}?alﬂﬁ@éﬂulmmndahemalylm wsing aysimage

g;Hé:lgg ﬁ@gr%}l'@trgl@aﬁ%uqlosgf 3 ?%%I tﬁ%ve%%a?%ﬁfﬁqégl ﬁ%asfh wavelength

aB¥dth BFS E‘l i ﬁébeséaﬂp b SiREmeBtally detothbihed corReiich fok‘@oss telk” (or
synthesized enzymatically in vivg or jn_vitro, such

ousrlapbhotween e chisecls i twvgmﬂmr%%ﬁm heamarl| EpuApartioular
h%ypchga%t%h %&901p%e ltjr%cn%agoé ﬁagddlo? %ese\‘xﬁﬁkﬁﬁéﬁﬁéjt\ﬁyﬂdc@ophores can

ranscription, of target
bB Ohlwlajteﬂ £e®he ﬂae 1suad;epcm¢qnt plsthe ab_sog.\te emsgl@g leve! offthepggnate gene,

_ th‘B Hﬁq%\'llefﬁ{ gene%/ ﬁgqe G?F:Brg%s% ‘3@ fﬁ 5 gglﬂ%taé G%Eh%g administration,

gbiv@Mtiodoriink bthebtested evmpond t o par t i cul ar genes or to

A LA R A AT 0
NGIHENGRA edfiei@th S ARNAUGRWEBRI o cell lines is scor_ed as perturbed (i.e.,
the abundance is different in the two sources of mRNA tested) or as not perturbed (i.e., the
relative abundance is the same). As used herein, a difference between the two sources of
RNA of at least a factor of 25 percent (e.g., RNA is 25 more abundant in one source than in
the other source), more usually 50 percent, even more often by a factor of 2 (e.g., twice as
abundant), 3 (three times as abundant), or 5 (five times as abundant) is scored as a
perturbation. Present detection methods allow reliable detection of di"_fferen;ces of an order
of 1.5 fold to 3-fold.
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sequences). However, in many enbodi nents, particularly
t hose enbodi nents wherein the pol ynucl eoti de
nol ecul es are derived frommanmalian cells, the target

wtHuph@ot i des may correspond to parti cul aporus2e0s/032006

fragnments of a gene transcript. For exanple, the
target 30 pol ynucl eotides nmay correspond to different

exons Fgf, homeveraalso g@ﬁétag@ugto degesminehe mipgriside af the relative
%?ﬁ'%r%e\{ﬁﬁ&ﬂlﬁgﬁce E'ortaﬂg'f QP% 6n gﬁ&r@&&@ fh ANHRRA in two cells
anal yzed. In pre erre enbo I ments, e target

pmllryh'@ctelzldmbsj eEhig cande canwldymb ds poted Mp,ahyemlquhtmg therratio of the

en ?%‘hogl%g Iﬁo oaff’uogoph use%tfgr dlffél% ag gAb:gfi%%g é}( Al {%)us methods

ttindt &lill be kdadil@appaid toabd)sy(oﬁ\)klll ehsartger RNA, or
fraction thereof) 57 WD 2005/ 042760 PCT/ US2004/ 032006
and messenger RNA is purified fromthe total extracted

RNA. KD GIHERMETHGDS OF TRANSCRPITONAL STATENA are
wﬂhhsﬁmgmﬂENq~the art and are described generally,

in Sanbrook et al., supra. In one enbodi nent,
RNA | ThEKhARAb af SiRBLELLPcaRbe REsited gp&melt n%’eﬂ@%xﬁéssmn
interest I1n this Invention using guanidiniu
ti¢vhoelpginnkmwiyigitke 4ro| Jeyorabisughy ta@b!@th@escl@ndwqefmg!aton‘ ostriction

gllqgm% 4 rsn Sg ngﬂecfgot%g%h&l @g@g@pﬁ%&;‘ 1se§uc 23 Imﬁé-lg)@g tombining

Rbkble sesmctmmemdqefdigdm@etvitls p!htsmggmg‘wm’tdseh ’iguBuropean Patent

SR Tt srlsernt oRAR Zsbedidh oLl A R8RS R R icion

tﬁlagmamg b\ﬁt!h%ﬁes"ﬁ?b&%sﬂtﬁ la ld8fined rAIRINAQInH &2 Cel g OPraklain 04T, 1996, Proc.
referred enbodi nents, the t

vty sk i B 35158 SERNA B Fspaheds HAiaNsabB inple GDNA pools, such as
%&ﬁl@ﬂﬁﬁ%? teﬁt%agéﬁt(é gc b4 i)ﬁéegﬁ‘ xﬁ @hdhSof rMtipS %QNAS to 1dent1fy

hérei n defined here as 'RNA conpl enentary t
ehh cwﬂ)@xm‘é’ymmenmng short tegscead 9R1|QA@S%SB thapprs|gengratad at known
S ed-s

S3UPehsdr BB I A ARUMC P VERIASH, ) 63 oAl T0 054
RBA. pol yrrer ase pronoter | n a direction capabl e of
direc transcrijptio ant ense R Anti -sense ..
rnvne Sb Bricr@Pibl Bire s el B8l S PP e RBtres RgpRcrption-
%bfyﬁi&fhs@ f:hdirhﬁ:adﬁmh RE-BCR} IIUBgCRE%\K\&Kg&thfdﬂ enFaA BBection and

Ter as at ent S

igptipRs RTsP@&ss %Egu‘éﬁfd’o“@‘ tpppaie quarditation oL éNf’tﬁ@n asingle cell.
@@é Q&teprleGPﬁfﬂatQpﬁz't\%WZMISon?écﬁMélﬁ fﬂé\tltersﬁ@i ens.282; Tadesse et
Agplcatlon Seri al enbe

20930¥0! Gener Genomiss 268, p) 789t6hand Kejoir ey Stpmrme2®3 1. Biotech
Lb§ gPatent Nos. 5,545,522 and 6, 132,997) or random.

pti'mers (U.S. Provisional Patent Application Serial

‘No. 60/253,641, filed on Novenber 28, 2000, by Ziman
et at ) 20 that contain an RNA polynmerase pronoter or

conpl enment thereof can be used. Preferably, the
t ar ges.6 PMBASUREMENTE ©ROTHIRASPEQYSOOF THE BFOLOGICAL

pol yns'phqmji de nol ecul es which are representative of

the original nucleic acid population of the cell.
In various embodiments of the present invention, aspects of the biological state other

.than the transcriptional state, such as the translational state, the activity state, or mixed

éspects can be measured, Thus, in such embodiments, ceilular constituent abundance data

can include translational state measurements or even protein expression measurements.
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The target polynucl eotides to be analyzed by the
nmet hods and conpositions of the invention are
preferably detectably | abel ed. For exanple, eDNA can
ws2bababad directly, 25 e.g., with nucleoti @grns2o04/032006
anal ogs, or indirectly, e.g., by making a second,
| abel ed cDNA strand using the first strand as a ..
t @nqauaofeaspmqts efrthaibivlpgicyl staihetherghan e stapsenigiional BINS aggpdpscribed in
ﬁ@sse %Fcribed into cRNA and | abel ed. Preferably, the

‘e label is a fluorescent |abel, e.g., by

i ncorporation of nucleotide analogs. O her |abels

are 30 notsp niReRSLATIENT REATR AT RERENTS: D

anti gens, cofactors, dinitrophenol, |ipoic acid,

ol ef I NSRRI BESe ri@liohallate m|b)é@eﬁbﬁﬁdﬂsa,cc(ﬁﬂﬁg&c§ Sveral
rich nol ecul es, enz nmes capabl e of _gener

daeteds i e§qu§pi EEReMmg ﬁlqgﬁgﬂn%ogmetﬁq tge tI? & fhgoteome,”) can be
| &q*l@cf"&&t Sbg gohs%%gﬁ%iasmwr a |\$’ &f WRLh bk § ¥SnpraetAReBilized,

ncl ude 4C, 160N and 125I. Fl uorescent
nme&&abljemonsﬂonaékahebddms spévéfipioagdwrelilymf@rivio apicirs lchrpsied by the

SHRBED o b Ao SR SAE R A el hPratolh e encoded
aﬁh@tdu’(sﬁ ok léagtfot thess proeina selevadt to3he ami@o»f afltugarfagerestn Methods
di net k -4
AN CI W

t ﬁht‘i% N [raBorafory Mawyal] ©sd3ptine HarbbAVRA Yorkd Wthh 1s mcorporatcd in
car boxy- X-rhodam ne HEX, TET, | RD4Q,

| Fpentirety fpr A RISRASPR)- fnﬂné@m e@mqwaﬂnoasoelogﬂ.af%mdé%fam raised against

t : eHYESE the cell. With such
%}%Itﬂ §¥ ﬁgﬁt cf%rfra fﬂ? rﬁnéstléeﬂ% bh’éi@q?n%eﬁq@lylﬁ@s% C;}/ the cell. PlY such an
dyrﬁfbody] girapd [prtgelnmcpm ithestcelliarg qoathcted t@thplarrey mnd their binding is assayed

B%FPY- TF%? BODI PY-%,!\/R, BCODI PY- 630/ 650, and

ALEXA dyes, including but not
[imt emtématmewmfﬁﬁs caAlbEXdparB3Vhy WitcEmebsiGnal gel electrophoresis
ALEXA- 5 ot her. ent
6 o Se OB SR RO E oS el R dn LB By
t iRoREd isoelc@ticrfodusing Glonk Adireralifénsion @uum’;sbpsunsa’mcaz 1o
for the present inventjon |nclude Q@gpareﬁpjb 6kg1ted
t electrophpiesis along @ seropd Himensignd Seco Eigoitipapes efef)-d990: Ge!
Aﬁfe@#@ﬁo‘ré’s%l of Prb{@mk ez? Prdotighl @«fpb%ircﬁ nlm.ch’l’@ﬁnNéleﬁk Shevchenko et

target’” pol ynucl eoti des may | 'abel ed by specifica

Iy
¢ ahpIDBG Frge.AVatk read. SeiolisA Do 1%1@@ SABHIcER £l ale 19%; Teas! 12:1519-
{
P19, SRR ZL SIS L s o b
gaalyred ba nmnbmumteehhld]lms,l indiidieg mays sjmctmjnetnh@chxaq@pgi Western
I tid h
P Biolingiead Fomoieionemiy ST pstly PYPIRATERL mof SRR Rithodiep spd intermal

| bl N REkndiRal nitQtsequeatidg Ukingtiead teohniqhssip Buoesble to ldentlfy a
suitable for use as a second ?cgup i ncl ude,

neibstantial feagtiemof ajl\theipratespjgproduc qug(, SIYER phglcgogicai conditions,
%’dﬂgﬁﬁ&l@&}?i%&ﬁ%ﬁ@&ﬁo a drug, or in cells modified by, e.g., deletion or

over-expression of a specific gene.
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20 As described supra, nucleic acid hybridization and
wash conditions are chosen so that the pol ynucl eoti de
nol ecul es to be anal yzed by the invention (referred to

Wiekty2e the "target polynucl eotide nol eculpggiys2004/032006

specifically bind or specifically hybridize to the

conpl enentary pol ynucl eoti de sequences of the array,

pr ef er alf.2 tOQTHERIEYPES OBRCELLHIAR CONSTINRENTMABUNDANCE
conpl enentary DNA is | oMEASURBMEBNTSconNt ai ni ng
doubl e- stranded probe DNA situated thereon are

pr ef emamgthods!bf 86 irentidd e iplivaHING MmO Relltlardastitdent that can be
render the DNA si n%l e-stranded prior to contacting

wrarEoreHe Fonpgaple dihgisdet dhes Qf@“?f%‘?l%ﬁaﬁ’l l@gneawpg,ﬁnbodlments of this
?&F&hﬁ‘éﬂ%aﬁi%@ kmln?ea%rﬁlﬁ&g.@ da P28 EndaNRembRs Ban beSRoRRLd By any

I'1 godeoxyri bonucl el ¢ acids) may need to be denatured
pfmc@pnztld:u@@mm,uon ghis@ahineanstaperopdate é thp parginulet astivity being

Arg& z%ﬁ Vel 'I‘hF L n;quo(fVe %‘ch&hﬁ&i t&rnsﬂhﬂﬁ@t wgrrg?llﬂular protein

orn1 to se I"'ementary sequences
legnbbe cbnmtadomﬂntbm dattuab mbsmtb(ls) dmbtha datenf ‘dr:tmfdrma’gmrtnneasured

. J. . Ol Lgomer .versus. eqt i reater
é@ﬁfg%g@ ggtj\ggdavqueﬁ@sioglaagn 1%&%@}:& BN%} fex%‘PBIB éissgﬁxatmn of an
taathaedd DINA Gty g ik wileDBIAR theRadcafedfissocladd }ﬁ@@ﬁd drisecondary
e., stringent) hybridization cgnditions f

59 WO
%@@Sﬁmw% o0 ORI IH R TR YA dBRaeaiDgh g be measured.
e Wh@x%@n gﬁcx ﬁﬁE@fn@P&tﬁfa ?J;l-knoﬁrﬁ Uef é)amp?é" ds id’beﬂ@b!@ ebnirol,

et al Current otocols in | ecul ar Bi ol ogy

@e@mn@ﬂﬁ thesfinpidoregag bovobseyvedn &hv@@ﬁrémyn apg meyired, t the changes

VOB S0 T RSFLS 4 BRED e Gl B or

InvéntBRC pl us 0.2% SDS at 65 C for four hours, followed

by washes at .5 .25C | oW St h buffer (I X
St Sapae f4nd BisEl RS el b e luehupdasfroment
aiegiREivedfréh REKSpheRs i WehaiudsO Ohe XudSEG! l’ﬂlal:l phddhoBfic technique
SDS) - chhena et al,, 1996, Proc. ggtl %g

eskel SPTGRA} 2 SirerHhoRyISF] I PReTURUIESAG Do M grter plats,

& WRich e Walkontaihs i8- v unldue@B&B Ry 19 Bdvided P EheH de%cmlstry
Wth Nucleic Acid Probes, Elsevier 'Sci ence Publ i shers

s dgsigperfofest @ pglmcq_lglg@enmm setllsgram thrarganisgeof | mterest are pipetted
ég& DARIWGES .1 i A8 xﬁlb?rtﬁe?%}p dp]rgte n&g el gw?/%ll res 1re and actively

rticularly pre rre zati o i ons
tslgcant tctrazdimn’sdyleefﬂmng aaatmng)pmpbl oghval An@eazkmhp@otme rﬁhéts ina

BRREor, N e ran b ipt 8 oAk Hoh TrA P Reclrichhspotyps, (Color
Olﬁang&ecaﬁrbeb&@rded ag oftenastdaidralFinss eaeh koups Bhﬁh@bhg/mcubatlon more

Hhai B0 ety Ersshiese SesolSperEaRle Hoships f e 200 ienome

- Research 11, p. 1246,

In some embodiments 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,

- m 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

35

N 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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5.5.1.5. SIGNAL DETECTI ON AND DATA ANALYSIS It will be
appreci ated that when target sequences, e.g., CDNA or

CRNA, conplenmentary to the RNA of a cell is nade and

WY Blosgliz@d to a mcroarray under suitable 2Qcryszoee032006
hybridi zati on conditions, the |evel of hybridization

to the site in the array corresponding to an exon of |
arshangss may: be gcorgled as gitgn asseyeral imes ﬁ@hgwév AP eriRsOonCngybation, more

A e .
Ghdn ﬁogﬁgﬁ;@ntg es@'@itest‘é@. §&, fir @Qarféﬁel& Bacherld; NS0 AG&home

from xanpl e, when detectably [ abel ed

( Regearch Wi, i1 P4@53.1 uor ophore) cDNA conpl enentary to the

total cellular, iRNA i S bri di i GL O

oL, S5k R S B AGE, fo sEBERRE Pl
gemasired gre metatipds e Metabdbtes peltidé, bmahie ynoblimitediw, tihimo acids, metals,
pr o t or products. of th ene expressi ng), that is.

P SISl s PR PhysPhites, Al gAY SRR )sSBF'? etlyOlitgs can be

t BgeaG@bd, 1Y dxhamPRY & thd Whble-cell 1606 iingHadthdde sOch as pyrolysis mass
gene, fqr which

fluorescent signal), and an exon of a : .

t [FBCCHOBGHE ﬁlrwmg\‘)%%( Brelziqah yrofsised Srompeehegsiyg Gpisiey Marcel Dekker,

W e i vel t : S i .
Nelw 28 M%#&eg%a?%é oz %Hﬂﬁmsﬂdgﬂ%lpectﬂ}ﬁetﬁﬁdtfﬁ%ééﬁ and Fossil

abundancé o ~ produced fromthe sa _
g Hiendyyrials, tRsavier i Amstexdning,i foeriardransform ddrassdapaeitpubsyryt (Rigitfiths and

B RRssr R A oy PR A B bRl JOEWARY, N Yo Helm et

e ptaTEN tCGen. Madrgledl. $81 BE+VOeNaureary. ¢f oL 1983, NatureR¥AS§1-82;

fromtwo different cells are hybridized to,the .
frtat € dle 4G TR o e Yoy WP Crab QioRical gpghysis 43-96,

I SGROASHSH OBE, YeH PubBERES Net orRY) Rasthah Spedtréifndy a8 chromatography-
anot her cell sanple of the sane type is. not exp

d
£ anashepeairargop (G MS)(Hishn ghal p A00R NPt BjsuseoRaloBI LS, ddBT-1161,

SR N A T

t specsrmneepy YIBBELCAVSoes exlpaslomid dirematographindyC)-Electrospray and

pert ation.. .The ¢DNA derd : :

P ab H B el B Ao e B R SRl T e yoHbined with

t hegblishad dentbinstricgethedwettat nhake aeeofartibeialmental nétwiorks and genetic
exanple, ,cDNA from.a cell treate hth a drug (or

oA T8 Ot iy parate PEERREHS ¥R st

using a fluorescein-labeled 5 dNTP, and cDNA from a

second cell, not drug-exposed. is synthesi sing a

r hodani ne- | abel e§-7d‘ﬂﬂlé.1‘mrﬁw MENAA ni xed

and hybridized to the mcroarray, the rel ative .
i nt ens il gneggmbsidiment, the mathedeof thiDnpyestien ¢an hedmplemented by use of kits
f Si . . iy h as th
dﬁ%&@&%@é%ﬁd u%{lh]%lgﬁgggﬁg@(sslf@ﬁq S%E‘H}(ﬁﬂcﬁﬁdn’( ficroarra 5, guch as those

eren In a a particul ar e_:xon-d(_etec e'. .
| rleschibedincmubieticlssaboid) ctheatioroarraysirontaibid i sushkith gomprise a solid

drug-treated_(or, pathway, 10 pert. [ W .

{ o Ecn GIHERR GREIRINE S FUOREEHERES: bilat ki ogion of the

t h@li@ﬁmﬁe.r Preferablly] @hdse bfobad etrsisidfinuvieiclacids b kawae difédent sequence,
As a result,

. . when the drug. treatnent h no effect
eiifeaclmykis gd Beiny ﬁwaLEﬁ Pﬂsﬁms P RN ASPRTE 47 m @ oDNA
angids AT hERRSA! TRE pRfithiaS@hBditiéht Ghe Brobes 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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particular gene in a cell, the exon expression

patterns will be indistinguishable in both cells and,

upon reverse transcription, red-I|abel ed and
W S88lod9dgel ed cDNA will be equally 15 preval gl ? Y& 3200
hybridi zed to the mcroarray, the binding sitg g? fo/r2 °
that species of RNA wll emt wavel engths )

c FpERitTapadgbleanagiunban of prugsceysBtheszation te Bittthadatabaygseigscribed
{ Rbve Boltf FRERRSEAWGRE coiplilyeat ed wi th a drug that,

directly or indirectly, c%anges the transcription

and/ or Inposthet prafesicd epbpdimaht, & pit ofhagnwehtion grantainscagftavare capable of
gene {n,the cell, the exon expressi an ttern as

P B Bt e o os GrheBis? BERPL G b e defibgd v and
efdhbiraxdin Hg.ndiTe ssitiverewohthinddincthakig ef thiwhaventibe, islessentially

i ncreases the preval ence of an nRNA, the ratjos for

e KRBk rine wipase dearved DAL ARRAUDSIoR LT ke,

wher eagi¥hai elkig ol iHpl-ARa e SndliR REBYA MBS iftentid Will be
MRNA, the ratio for each exon expressed in the mRNA

whrRareabiorang € skilf frethg 88 apd arg inigpded 49 be comprghengded iithin the
!Qﬁﬁhfgﬂdg%ﬂmﬂﬁFeCtion schene to define alterations

i N gene “expressi on has been described in connection
with detection of nMRNAs, 25 e.g., in Schena el al.

1995, Sci ence 270: 467'61713E?i§§h§?ﬁﬂ§€ifﬁﬂr por ated by

reference in its entirét plrposes. The schene

is equally. applicaple . to |l.abelin nd. detection.of . .

exone. ARG EGGLRErn G Ry perPad PSR B i o entirety and

?f@Nﬁ\ﬂl pﬁl?]]oé‘egﬂﬁﬂlc_ sbﬁb ekt awiiftdack Midvi(_ﬂiai fnﬁﬂﬁlﬂflﬁon or patent or patent
uorophores is_that a direct and internally ..

canlicgionatps sperpligally and lwlfﬁ@flm%a&:& to &% HifOPPFiEky; TfFrence in its

| MRl rirReRRRdi ng to each arrayed gene in two cell

stateS can be nmade, 30 and variations due to m nor

di f f er Brecmesenhinesayiien icaebe aplenagnid: 4s reomputey program product that

hvbr i di . p T

A2 L RO Rt LoDl B S50 o

amsdiupoFor bisents thesempbidApfogem prodia gbwld centhin theptogram modules

c are.. for anpl.e, . t he absol ute. amunt .qf

PTG Fige TaReAr PR dagbese Schgmg g in g f g 3. These program
pabivieycan e istordiesh £E€DIR@NE mapnetic diiskaadragt sradict, o6 AnyWher computer
2005/ 042760 PCT/ US2004/ 03 006¥ Whﬁg fluqéssce thy

| septablirath aesramstaragsproqush Fheforuatedneuiies iy 4 GFguigt program
eAehuct tArfald bditiBRed EleBroridallfyvis tHe TR@mePbdtBérdNeYby transmission
det ected by scanni ng confocal |aser mcroscopy. In

offea eompuittr detasignal (Feywhich the sefware meduley argqembadded pnjagemier wave.
exci t atq R s i i ) _
E b LI lrenn e 18 Wi coparcin
t fram italspisinendsscopenal wilhboapparsptioithesa skilledin thaeitohaspecific

wavel engths speci.fic e ,t I r . .
AR T RRR e AR AR Rt BRAR R, Bt jpvention i o

" Shatimhitah@dy by the(leres obldsl appereied alaims, albAf GyithGee Auliescéiesaf equivalents
6: 639-645).. ln a preferred enbodi nent, the arrays. are
s® @HSL\R}‘PHH’AS arpggtétie | uor escence scanner with a
conputer controlled X-Y stage and a m croscope
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obj ective. Sequential excitation of the two
fluorophores is achieved wwth a nmulti-line, 10 m xed
gas laser, and the emtted light is split by
wavel engt h and detected with two photorultiplier
tubes. Such fluorescence |aser scanning devices are
described, e.g., in Schena et al., 1996, CGenone Res.
6: 639-645. Alternatively, the fiber-optic bundle
descri bed by Ferguson et al., 1996, Nature Biotech.
14: 1681-1684, may be used to nonitor nRNA abundance
| evel s at a | arge nunber of sites sinultaneously. 15
Signals are recorded and, cyfi,R Preferred enbodi nment,
anal yzed by conmputer, e.g., wusing a 12 bit analog to
digital board. In one enbodi ment, the scanned inage is
|l ed using a graphics progrant(e g., Hijaak

L d?%%ﬂ?%?”%ﬁﬁ?%“gand t hen anal yzed usi ng an’ i mage
gy deflalhlgoqes OhyF ait;t hat creates a spreadsheet of the
average hybridi zati on _at each wavel ength at, each
& pemorny; cypledde theycentzal pagcsesingnanh e eaey staitge d:

qah 'h%ﬁhétﬁﬂls ffarrec&\tlﬁg 8ath, at}terelﬁ fid %Qta%atghaéa) bet ween
thé channels for the two fluors can be nmade. For any

par t i ¢illoae or iptrdheiagtatisting fen qagh oglluldreonstipent i pplurality of
f
cellulaliéor?@ft‘geﬁs %It 11 e% %rg 511%11 SR Ll gltqa}lge e\éggyt %oér%qgsq bfeYogical

€ ca e ratio s
qmmnﬁbﬁﬁhﬂhﬁngmﬁmﬁeﬁmﬂhqkemekmof t he cognate gene but is
useful _for genes whose_expressi n ant .
modul &tkep %ﬂrﬁgspaatﬁpﬁﬁegfﬁtgl Statf‘g%tf?égu %rsnn%&tﬁﬂtma
plurah@'rh\f cOMNA cohith&ls BYEDYe bedh AEHEHE NS tdsPorkhshRY ReFbcRs or a test

the invention, the relative abundance of ‘an nmRNA
biologigaldpesiman fieroam esganise sberid speaissinRNA i n two cel |'s or

S8 kb0 3 DL B0 R s Mgy
or said ttess biethgical spesinmmi wheeinumablechoflén saitl Iphiralitg bfitniodels is characterized
sed herein, a difference

abyndance i s .th
bYamB%:‘l\?\%’éﬁot%IEIOQ%&?‘%"GEFF’E%@‘O&W R of at |east a factor

of 25 per cewdmbdl Seore RYRstifts the likBKbodIAGaibgit4l f@fﬂlﬁe
source than in 30 the other source), nore usual

represefted bayrihe medelAn thertest argpaismisy t%? teaétlfelpgletl speqigeRy 2 g Pvtﬂe'étmg a
respectﬁ/% m&HRY Elds%E:f u@}araﬁtsmf{?ﬁ&félstéo § d mgﬁel‘rbc&fe' ve

times as a i's score as a pert ation.
charactPrizging tite rdgpecitte modetlretmg)dme el mmWChatactalbttres Bwetome i morepfellular

cons 58l Bl Bl 8 orniom

or the 3 bRNS EGL @pseithen,det ermi ne the magni tude of the
relative difference in abundances f TRNA and/ or

r
~ an exon exficgReds chapcirizaagindica ey seid 55t qraptig of said
smmes%?/ lshid |tésrt‘ ﬁﬁ)log-mi'l SheeBRenBforf §£15' ﬁﬂnﬁiﬁ of 3l sBQ&@éjis %l?ﬁ)éﬁ%er ofa

calculating the ratio of: em ssion of the
biologit4l samplstedase sepuesented by theinfiddst, emi cahpytiigel nemctl‘mmbo}el in said

pluralit?%g llsnggol;s'I %g]{{lﬁxfe% Ccit%tes Lh attPeM mloldel halatl gzat%n WRALE %mé the

respective model using one or more aspects of the biological state of one or more cellular
constituents in said plurality of cellular constituents that have been measured in the test organism
or the test biological specimen; and
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5.5.2 OTHER METHODS OF TRANSCRI PTI ONAL STATE
MEASUREMENT 10 The transcriptional state of a cell can
be neasured by ot her gene expression technol ogies
known in the art. Several such technol ogi es produce
pools of restriction fragments of l[imted conplexity
for electrophoretic analysis, such as nethods
conmbi ning double restriction enzyne digestion with
phasing priners (see, e.g., European Patent 534858
A, filed Septenber 24, 1992, by Zabeau et al.), or
nmet hods selecting restriction 15 fragnents with sites
cl osest to a defined nRNA end (see, e.g., Prashar et
al, 1996, Proc. Natl. Acad. Sci. USA 93:659-663).
Chimstragsions &y cemauniseiingddch ssid dpteamipBhmogdelotere os nsidelas
o) equenci uf ficient bases (e.g., 20-50 bases) in
Chmad@é%ﬁ“%‘rﬁ%ﬁpg%ﬁgoéDNAs to identify each cDNA, or by
sequenci ng short tags (e.g., 9-10 bases) that are
nerated at known_ positions relative to a defined
2. opRptey gerdaimel, gvheroy| ¢yl escu, 1995, Sci ence 270: 484
20c1"88del i Hifd pruAlirsf REded i@ bhahab@realbyd M&dd scdd) al so
be neasured by reverse transcription- " pol ynerase
shididata commweisésome CRMoRGRRracRTisIEGHOT each celbdanviogstdudng in said
' oot i tati BT ) e .
plurate] B Al Eh B e LYPPAchr Bl i Taiq e o B S b Speciesor
said test bldlogicabescinhar frax aaip bezaniBfadffshidapeciddagel ei t, 2001,
Biotechnolg%% Letters 23, 275-28&; Tadesse, et 25 at,
310 8T Mt medih seoresAn rpRuBigeed gr displaveddyy: said pstctipys for
commuARAL Db didlayigdsh®, J. Biotech. 9, p. 105. 5.6
MEASUREMENT ¢ QTHER ASPECTS OF THE BI OLOG CAL 30 )
sqkmecdel sqaie inoiisl @iekns arare modelocoren sopyspandstto p diffsrent sipdel in
e the biological state other than the
Smdph?%@ﬁ?%?F@%%bnal state, such as the translationa
state, the activity state, or mxed aspects can be
asured. Thys, Jin.such enbodi ments, cellul ar
3. dBREPTPHER SBIAAEE tat & 35 can | el ude
a3 05 hidtd DR sEdréd & niRIRB EHALATRR AL Gfs a8y @nBtEitfedlor displayed by
. expression neasurenents. 63 WD 2005/042760 @
said instpgtieus Jowpnonapesing pedigplexing and sheinseagh moggl score or model
charact@}i 2408 krpahdbﬁmﬁn&fe E;ﬁidef 28s WP e daE S b IeREA R LoBLBb s 10 a
are described in this section. 5.6.1 TRANSLATI ONA
differer@ iHEl IEABUREMENDEmadelveasur ement of the transl ati ona
state can be perfornmed according to severa

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 whercin said wide area network is the Internet.

6. The computer of any one of claims 1-5 wherein

each model in said plurality of models is characterized by a model score,
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met hods. For exanpl e, whol e genone nonitoring of
protein (e.g., the "proteone,") can be carried out by
constructing a mcroarray in which binding sites
conpri se imobilized, preferably nonoclonal,
anti bodies specific to a plurality of protein species
encoded by the 10 cell genone. Preferably, antibodies
are present for a substantial fraction of the encoded
proteins, or at |east for those proteins relevant to
the action of a drug of interest. Methods for making
nmonocl onal anti bodies are well known (see, e.g.
Hatdl QW ARriséhe of RS chafitidRAH ﬁ? cacﬁ‘ clsﬁtlﬁ%r %Qﬁlﬁent in said
Manual , Cold Spring Harbor, New York, whi

pluraligyrd @f:lbdarameﬁltuwts ﬁhatélaem bcanemgasmd imbdid mirqrg@e@)l of $aid species or

dlnent onal a dies are raised

said test %101?%%a %601qu frr]orp Q) 01 sl o#sraléig SDOCIES, si gned based
@mdgmml@lsgeﬂmmm‘tmg I&empﬁhd instlckibnse Fradsnitting each said
antlbod array Protelns fromthe cell are contacted

model §91¢ foed 1§ F’PE’)FOHWB °f &5 Wik aicageierassayed with assays
known in the art. Alternatively, proteins can be
separated by two-di nensional gel electrophoresis

7. dpscemputeroioclaimewbéromakidgeide eteg acivopk brths Ingernet.
well -known in the art and typically 20 involves
i so-electric focusing along a first dinension foll owed

8. H&eﬁ&ﬁpﬁﬂﬁﬁ%ﬁb@ﬁébbﬂwﬂmasVsmakmng a second di nension

See, e.qg., F 90, Cel,. Elec o hor esi s
8?5'9?18433%%&? etk %%AelSAﬁﬁgﬁa%tﬁﬂzeﬁrhw appedel scogg,y
Yau @ata%@&fﬁ@é%rﬂﬁ@ o?hor@éharacﬂe%@@cs 1BF &&h cDiflthr coﬁ@tﬂﬁ’ent Redaid
USA 93:1440- 1445; Sagliocco et al., 1996, Yeast

plurality pf gefludar comguentstheideve heppaneageed insidtps: gmimBof saithegpecies or

t anal yzed by

said tes B Mleical Gyl it B RGBT Gt o e

thecthstiongapsm Mﬁht mstrbxolbgmultsipng'mn ik deremed cbhoe tlamlablpgmal feature

R B AR SBE b B TSRS BR R o e  grt rageor

values;tag@@hni ques, it |s possible to identify a substantla
fraction of al| the proteins produced under give
Bisyestorangisener theieet hiplogisal speqipen i drgmed neldp havy féle iological
feature k&proBRRY i)y BensRY w‘h@n fhe 1 sRke s & §ééo§d Fﬂhgé bf ?@u&y
e.g., deletion or over - expression of a Speci
gene. 64 WD 2005/042760 PCTI US2004/ 032006 5.6.2 OTHER
0 iyégs CEIQE%LULAR Inf HT ABUNDANCE MEASUREMENTS
' H WEPHEJE 28Y “Phe ﬁﬂ9§At b iae i applicable to any
egdhl 1ﬁd>®l inchalsglial §ndf nhdiRls i€ aibriervei B iatriddRUscofer
gﬁggp where activities of proteins can be neasured,
dlf SREPESTS PnE Af Bore chgRterigirs darpagh eelllasiponstituent in said

pluralit{ B ASHIL e M sBituehisithat hbYe w@ﬁ%wa@ﬁ@@fésamest%?gmﬂ Qfsqﬁpspec;les or

functional, biochem cal, or physical neans

said tes %\plﬂﬂmﬁl weeintes ftomesqyémtgammrnanf sasdtspqu;/arbieu ng

said biological feature is a disease.

10.  The computer of claim 9 wherein said disease is cancer.
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characterized. Where the activity involves a chem ca
transformation, the cellular protein can be contacted
with the natural substrate(s), and the rate of
transformati on neasured. 10 Where the activity
i nvol ves association in multineric units, for exanple
associ ation of an activated DNA bi nding conplex with
DNA, the amount of associated protein or secondary
consequences of the association, such as amounts of
MRNA transcri bed, can be neasured. Al so, where only a
functional activity is known, for exanple, as in cel

11, Ol BnpQRE 60aim @%&ﬁﬁmﬁﬁpﬁsé&ge s IbPeabMAGLLrOfin & BkhcBe prostate
observed. However known and measured, the’ changes f

cancerj qolcp*pmleqanceaa:tvwmt ¢a@serf bladdar leenaes gparie eanden, stosmaah yarser, liver

cancerblyngn ecaflgr 4 O?re%h ancer osrr ctalt \rz/]a.}lsc*tr | nvention. In some
€ enti on,

presen cel l ul ar
constltuent neasurenents are derived from cell ul ar
QQEHOtVPIC ﬂg&hnlq One_ such_cel l ul ar phenotypic

12. IREHEr §m88 PaW@é bilt e as asuni versa

rBRPMbES] in s4id PG baadis ,che%cﬂeﬁiéd B LA b&re,
plates, 20 in which each well contains its own unlque

csh@rﬂatatqowpns@ Qe O nmchamqmsuw iqueachivelilat qoyastltuent in said
[ I
pluraliff SR & Ruckaks AaBALL bEY! BlashREAPLPRs: B bF O poccics or
said tedt foldldsmca(t spdcinaxtinorhisdid toh@na;ppdsﬁxard spedepphenot y pe, t h ey

I I
KATNE O R UL PMA YA TR -
secondrrﬁ&lél EfardcierBed by §54c@hd GRUEN scofdOak! OF rreans that the
cell's don't have the specific phenoty Col or 25

ERadrgEly ofarreBelar eanstigenf valose preer mere M@?tansttcs ifetsed frgpmpute

sad Qi) i ARG LR of Plchulel DA s one or rore
charactatistics 206&d toGangnee sakeseandinodd scge. 1246. I n sone
enbodi nents of the present invention, cellular
constituent neasurenents are derived fromcellular
13.  [AherehppkCoflHGRE dbEsmsNE2 sHeRicel | ul ar phenot ypi c
techni que 30 uses cell resplratlon as a universa
cadonedd in said plrealisnefgaedeinis chaactaiiqed byiadpeds sere,
@!nﬁtd%é cotPridddicnb oﬁgl%ﬂi é’fﬁHc msaf'opéachtcélhﬂ&nmﬂéﬁtgéiﬁ in said
chemstry 1 s provi uni que chemstry iIs
pluralityof ic¢jhidat cnmstltttmts thatpbamt bmlrmaswhé irotayiest ofedniisn bf id species or
0 nens i nter are etted into
sai tesg bR kol oS IR Sad PlasbiBh 4R RESep B | ot o

Iﬁhﬁﬁl@ét}i}?ﬁw ity baﬁ& om bil mbRSBbfablefftibs f&Cdﬂe;oe h‘)brtf ednte cansnlt(uents
used to%]leqt o rslléequ]@ |sécge gé;n plggglalp ;%ag:&%mgg% }n% q%g ccg{gplas(Aes Y\aggbundance

of said Hﬁ@&%n&ﬂ%%%llﬁl&eco‘ﬁ%tll&tgﬂﬁafd 1B8\eedilen SPBE dokGies or said test
e el eonSitaents S I B Sy s esse
biologied) apryérsemtigmaa Or&au@nd@fbsaabﬂpstﬁlﬁ%n as several tines each
hour. During one incubation, nore than 5,000
phenot ypes can be tested. See, for exanple, Bochner et

14.  dhe codpilds ofGaNOAROS claims 1-13 wherein the species is human.
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Research 11, 1246-55. In sone enbodi nents of the
present invention, the cellular constituents that are
5 measured are netabolites. Metabolites include, but
are not limted to, amno acids, netals, soluble
sugars, sugar phosphates, and conpl ex carbohydrates.
Such netabolites can be neasured, for exanple, at the
whol e-cel | | evel using nmethods such as pyrolysis nmass
spectrometry (lrwin, 1982, Analytical Pyrolysis: A
Conpr ehensi ve Cui de, Marcel Dekker, New York;
Meuzel aar et at, 1982, Pyrolysis Mass Spectronetry of
15. Fﬁﬁ%ﬂfnpﬁtré{doﬂ: a(fl%f%nle o} DaBh Ol §hbRbiSthe ElsBBYioRlcal specimen is a biopsy
Ansterdanm), fourier-transforminfrared spéctrometr
or 0the¢ Corinf dfisempledingn a tendiablood bor@ @dredst ading; a praskasd, @replorectum, an
gred 3 ghtrog%c John Wley, New York; Helm et
T ™My crobi ol . 137, 69-79; Naumann et
at 1991 Nat ur e 351 81-82; Naumann et at, 1991, In:
16, SR eehaues Lo, Lap g, eLobl oL gLl Angl Yok St o
is charft3¢TBRd E?QE{Jd@I‘%BerandQﬁ&r&ﬁ‘ ERIBAOS AR hdractBBStfs comprises cellular
spectroscopy (GC-Ms5) (Fiehn et al., 2000, Nature
constit@ing plauidprsie @y g sdid daty ;pgmpmg_@_’pellulgxaqgnpmtaﬂy abundances of at least one
I )
hundred c@lﬁ}lgr%nﬁft&%ltss 1}1(585 tés[}@légp Poggélgssé&{l%& étﬁ/é%t blolo%all Fpecnnen
from s@d ofgaqlumd)femd@pm@gr aphy ( LC) El ect rospray and
cap-LC-tandem el ectrospray nass spectronetries. Such
nmet hods can be conbined with established chenonetric

17. Mk ﬁ@ﬁﬁu‘kﬂﬁtang%hg oP8I8ine 1-88 Wwhiiefil ckh BRUEIGL MR PWRAIKS of models
and genetic 20 programming in order to discrimnate

is chargsgarizedhy & mydel sporecing rdgraim paid ere or 1807 chpyagtyristics gmpprises cellular
f
consr P EHEALALL U 005 SRR o MR RAAR LS v
~hundred ewlhlla:rp:mgmwnﬂb msaudgesb prgaoiginaelsaidlspesésfar eaid tesShimlogidal specimen
& gntaln n1cr§arra , such as those described in
om said, greanism of Said SOSFIS- The i croarrays contained in such
kits conprise a solid phase, e.g., a surface to

whi ch probes are hybridized or bound at a knqg
18.  [The sempyieigtt appenc gbslpignsph by wherpnggh medst mﬁﬁé@@fﬁf% gEgodels
is charafc@e?ﬁé@fay 2 bnoBMGk6ieGind WidReiP baik BAVEL méle LhEL&RGstRE g&ﬁﬁ‘fs%s cellular
each nuclelic acid being capable of hybridizingt
constltlmt ﬂmd@pe @n@@ld) datp compuweladmasinte@t douridapeps of at foast ive
from artjcul ar . enb t he
thousard {2 S ik PR 65ty Boni 8P R BRben b il i
spamnacﬁd&sﬁﬁ@@@h@m@ﬁfﬁmhﬁmdkilng specifically to nucleic
aci d sequences derived fromRNA species in cells
collected froman organismof interest. In a preferred
19. q%D Qghﬁﬁatof aty Bhé off1aitblRa -1 WAL RIDEeIGR E&l@ :pﬂﬁal?c? ®f models
_ or nore data ~structures and/or software nodu .
is charagtesized byeaimadeseorgrdd wheringsaid anedoranetr ghargctersiicd demiprangs cellular

constltuegt a}%ngan%é Q(f' sal(? Qat 9%1%’1? e9%41/luqa3} c%ggltuent abundances of between one

thousand and twenty thousand cellular constituents in said test organism of said species or said

ovary, g rl])iad

test biological specimen from said organism of said species.
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conmput er readabl e nedium and/or an access
aut hori zation to use the databases described above
froma renote networked conputer. In another preferred
enbodi nent, a kit of the invention contains software
capabl e of being |oaded into the nenory of a conputer
system such as the one described supra, and 5
illustrated in Fig. 1. The software contained in the
kit of this invention, is essentially identical to
t he software descri bed above in conjunction wth Fig.
1. Alternative kits for inplenenting the analytic

20. r’ﬁfe Q%ﬁut@f oftdhly Sk BY 8BinkON 1 MyhbreRBihe BROG Bk cEI?ulQr%thﬁtuents are

In the art and are intendedto be conprehended

nﬂUﬁAMPRNAﬂH&E%U\acconpanylng clainms. 10 6. REFERENCES
CITED All references cited herein are incorporated
herein by reference in their entirety and for al

21. rl’wléyasﬁmtei 6f dnrens afrelainet 00 wasreldf each i ndi vi dual

B B Bl e A St

'sEIG %ﬁ%ﬁﬁaﬁé’es%e o hREE S atactdRistidsSor @J&h Icémﬂyr JoRtitaddt in said
pur poses. The present invention can be inplenented as

plurality of eeHnlar epnstitesgtscthetdove besn mévanred sovapt iestensganismo apiaidgpecies or
fer readabl e
sad e AN HRGARN AT SN BAAAA! & BUBEREE 00 L2 ogr am

preolwladt conatitheht o sid bme drheorp el amonmtttu¢iesis2tuslkavasid or a
b FLg..é agd/or t he dat abase schema shown in Figs. 2 and
ribonueleiC ¢ A% ogr am  nodul es can be stored on a CD- ROM

ARENGEGstIIi8 Kaid bAE B8R Dekdbieristis oBBYId GEIRALr CGRMMKINETs obtained
readabl e data or program storage product. The software

by meagiging adsanserintionalotiip of df o regtiethef sgidonslleter eenstitierign sad test
orgamsﬁiﬁ?!aidqgét%ﬁ%%? &%&gl ly, via the Internet or

erw se sm ssion of a conputer data signal
(in which the softmare nodul es are enbedded) on a

t d variati f
2. i bR BR o SRR Dot WAERBUL dopart ing fromiLs

S@dhthéd e AkasT lﬂﬁﬁlltﬁ@hﬂbdeﬂs ib ehaRRaiRA bylanédeds@rgki | | ed
in the art. e specific enbodi nents descri bed hereln

sud daip campHsesPnaLy mere Gwrmsiristicndpycach celllareeonstiasnt innseid
plurahtﬂz%f LGride %oﬁﬁlme'h%d[hﬂ'ﬂa}fe Qééntnlﬂ%sﬁr@& Bsaftf tegth)?gaﬁ)?é?ﬁ Qﬂs%ﬁi spemcs or

claims, along wth the full scope of equival ents
said teshiokigicslisiecioieai frran amé ogganistl G@aidePedddsai s 1. A

G R n G LS L 2P onPorGENE LAl B BEE RS LY Wb tein, and
a characteristic in said one or more characteristics of said cellular constituent is obtained

by measuring a translational state of said cellular constituent in said test organism or said test

- biological specimen.

23, The computer of any oneg of claims 1-20 wherein

each model in said plurality of models is characterized by a model score,
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a menory, coupled to the central processing unit, the
menory storing: (A) instructions for receiving data,
wherein said data conprises: (i) one or nore
characteristics for each cellular constituent in a
plurality of cellular constituents that have been
nmeasured in a test organismof a species or a test
bi ol ogi cal specinmen froman organi sm of said species,
or (ii) one or nore aspects of the biological state of
each cellular constituent in a plurality of cellular
constituents that have been nmeasured in a test
QRSB fhisd HREE nfte HarstidrBabs foPLRLUNAR corRAGET B said
froman organi smof said species; (B) instructions for
pluralityodpetulargonstishentsihat have beenodesisured én srid teoal afgatasra obsaid species or
: id test organism .qr said test. biological specinen,
said el oGt BTSN ol ol OBk Pt rocer s s
clhvhbractdsticziadhe dne o niope eharstaisticOsf aceitolde bonstituent in the plurality
har acteri zation, wherein the el _.score represents
of Ceﬂlﬁ?recorl%%?q% geegpingd Brins §a$9e51cg$f§aﬁf%%' tepgpg ﬁ@w&y fgpdem
mass spddRoRREe hndlsid Hahé 6§l R CORTNRM Kind N@nipRS bbiRinth BOIMARE test
_specimen, and conputing a respective nodel in said
organisy} o the festbiplogivaldweeimsonpri ses det er mi ni ng sai d nodel
score characterizing the respective nodel using one
or nore characteristics for one or nore cellular
24. dbestinpurendfanyons af claiphsuir-20 whyretd cel | ul ar
constituents. that. have en asured.,in the test
PPl PHEE S e B GhEAT Y Aot AT rodel
GhiadaG B pAdsioRb ok Rk SHaPtoMIBBF ca2BloBlldIASdonSHtISR S &id
.of said Species or said test biological specinen from
plurality oif gelday sansiityents thalihave pesninaeasyred ip saichisatrorgAnisn of said species or
id ted? bW SAI . t . e nodel, and
sat ecoﬁﬁ%%%ﬁ 4 resﬁggg#ggﬁﬁégg{gﬁﬁﬂgggaQXS%EraIity of
nutghsegorpn ilwasede terathuraterishes ofadellular constituent in the plurality

har act eri zat.ion characteri.zing the respective .nodel
of celh i Bt GRS bR Sufie PR at s o bl ey
modifidfi6n 6f thevEl Galohstitaént i O Bihplé UEWRINSd KrOmSBE thsPordhirabrh bY in the test
of cellular constituents that have been neasured in

~ biologiggl gpgcgen. or gani sm or the test biol ogical speci men;
and 68 LAI- 2901677v2 (C) instructions for
comuni cating each said determ ned nodel score or
'25. bdedmpwiriaoy ené oftliiors 1624 whendinl | kel i hood. 2. The

comut er. of . cl.ai 1.. wherein each. el in,said

sqciiaded isaid pitaliheof O Shariotetill oF e st ore. o

s#d datd @bpHsaPht sLMof Ehaficteiblie fHHeich CEllardohsiudn®in said
lul ar constituent in sai% plurality, of

. .each cel . pl . :
plurality gf gl ceRsHstents faghave beep ravE ed Bertidrisepaism pf i gpecics or
said test B logRaD&RERE Hon &lid oRPRREHEST s species, and '

said biological feature is sensitivity to a drug.

26.  The computer of any one of claims 1-8 or 12-25 wherein

each model in said plurality of models is characterized by a model score,
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said test biological specinmen fromsaid organi sm of
sai d species, two or nore nodel scores are
comuni cat ed or displayed by said instructions for
comuni cating or displaying and, each nodel score in
said two or nore nodel scores corresponds to a
different nodel in said plurality of nodels. 3. The
computer of claiml1, wherein five or nore nodel scores
or nodel characterizations are comunicated or
di spl ayed by said instructions for conmunicating or
di spl ayi ng and wherein each nodel score or node
GRRIAG Bhipfiadd AR or lop@ifhrddiof R fol IR HRAS! copGRLER iPaid
nodel characterizations corresponds to a different
pluralityd eéllilar constitugitathad iave bedn mendeted in shid Ficorgamgu bbsaidspecies or
said test Iblaoilcr)n'él'al \s/‘.meec{ﬁin frgaisdidiorr]satn{slﬁ?ttisorcl\sls L Qks." ecel ving data
conpﬁ?se PIEEY T UET 8RS 30 &8 Pﬁg Said data froma
rtenpitalisosfbdls @iettivalyepi@satsiiie fiRéliMood of edeh of o or more
. conputer of claim4 wherein said wide area network is
momg?ﬁggﬁﬂ?%rnet. 6. The conputer of any one of clains 1-5
wherein each nodel in said plurality of nodels is
characterized by a nodel score, 69 LAI- 2901677v2
27.  Jhegownvtar efoiaim 2Aeshapia cath bivlogicehizriant inshidttive ot foore biological
|l ar constituent in said plurality of
&mumggﬁﬂﬁﬁ§%o§ nstituents that have been neasured in said
test organi smof said species or said test biological

eci nren fr .saj rgani sm of sai d species, and sai.d
28. f?lae?t%@q?ﬁmaiﬁg%ﬁﬁ%ﬁiseiﬁwa gt E’SFFS‘?lPE’&CF afufRs cpRgRuses a first
diseasel20H alsb@ngMideldeNg each said nodel score to a renote
conputer over a wide area network. 7. The conputer of
claim6 wherein said wide area network i s the

29. %ﬂ%%&ﬂ ter otﬁan%ggpﬁlé’lgmtﬁé oPFZ-%%ht%{éﬁq of claims 1-7

ereln eac n said plurality of nodels is
chdirraoded in stiplozelisy ofbdedelsis oh@ractedred byatraodedaord, ses
one .or nore characterigtics for each cell.ular . .
E%ﬁ élftﬁatcaglﬁpseisr?ng SF Borgharag eirltsgycs r %agp |C§|:1LH?I' constitnent in said
pluralit¢ @R &dtiulat @B Sitd e thilaMGe BRAMMBASE iLshid RstSREFhidn€6f said species or
.. organismof said species or said test biological
said test piglqeishsieeimandeom sy geganism Gfsaidaperiapard es, the test

ﬁgeggﬂtaﬁtg‘ Rmdddfs c‘bﬁ?&t%vgfgi}hé}géeﬁﬁ' thS BRGHHIEY o{)éacg‘éisﬁ?éj?ﬁ ore

bi ol ogi ca repr esent ed nodel I'n
biologi¢dhéeapires-al i ty of npdel s when the nodel score is in a
first range of values; and the test organismor the
_ test biol ogical specinen is deened not to have the
30.  het@gaad of claim 29 wherein each biological feature in said five or more biological

features is a cancer origin.

- 31.  The computer of claim 29 wherein said five or more biological features comprises a first

disease and a second disease.

32.  The computer of any one of claims 1-8 or 12-25 wherein

each model in said plurality of models is characterized by a model score,
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feature represented by the nodel when the nodel score
is in a second range of values. 9. The conputer of any
one of clains 1-8 wherein each nodel in said plurality
of nodels is characterized by a nodel score, said data
conprises one or nore characteristics for each
cellular constituent in said plurality of cellular
constituents that have been nmeasured in said test
organi sm of said species or said test biological
speci men from said organi smof said species, and said
bi ol ogi cal feature is a disease. 10. The conputer of
%bﬁ'dﬁa%o“ﬁﬁfs@é She SR nthrdLILASG sliss fof Q&ﬁrcellulzpqolnﬁitﬁent in said
2901677v2 11. The conputer of claim9 wherein said ‘
pluralitgyjof eelbidarn oonisiteents thatdree been moergursd tie eaid tosr ggamasne of said species or
said test %ﬂﬁ«gicalgg Rh&chah sgiar(])%gearn%sngr})/ fak sgm&"é‘sf‘%% , bl adder
cancet, Stric cancer,”stomach cancer, 1iver cancer
khadpiaialioasfoasdelpian ohizh malet a0 rare @mpueel Bl ingamee 6t said
st SR Sl ob e Bhsee P s oSS B en o and
twenty GRS A6 $Edriegd by a nodel score, said data conprises
one or nore characteristics for each cellul ar
. constituent in said plurality of cellular
33, 9% %Bﬁagﬂt%f‘{»isd&ﬁ?z Q@f&n%@&ﬁbigﬁgﬁzgf {%kaé‘igi%l'd%ewe% two and
organi Sm of saird specles or sal es ol ogi ca
twenty bjpdagicsd deaturesnis saankeppggmi sm of sai d species, the
plurality of nodels conprises a first nodel
characterized by a first nodel score and a second
34.  MhdebmphRF GCdlARN Pedhd¥indaidWeBREn TREahd SLRAGEboRBRaPRatures
gddentity of a cellular constituent whose one or nore
compﬂ&qﬁ@rfa"&tt%wa&q andg segondsbispaser conpute said first nodel
score is different than an identity of a cellular
constituent whose one or nore characteristics is used
35. tAocammpbertpeo @ amgrabcofed usmidebnjsodion willBa caimitercygemethe

of ag¥ one oﬁ clai.ne 1-12 Wperq%% ggch nodel indsaid ¢
computey progiant Progyct cpmprising g coippyist readable siorgee mediym and o copputer
prograif @iedh#idn e@bedilel SRSecifNBe O6mPIEEpr6Hamatétanisihicompfising:

each cellular constituent in said plurality of

£8) mlrygtiops fas reaelvang data, pergin sadd Helad fOMBUSTY ed i n sai d

test g§ Qﬁé‘bﬁﬁbﬁfchﬁ%tgdsﬁf&,@ @dree%cl%ell,uﬁf'i"cgns&iﬁ%ht R aq%&gii%f

speci men fromsaid organi smof said species, an _ '

cellularsionstitaends thet haye beensmpagursd én o teshonganishadt aspesidsar b ¢est bigtogical
. one or nore.cellular constituents wused to determ ne
sPeClm?onrﬁonr%l S1 et cétls XAl in said plurality of nodels

conpr (ieme anmabuasgencer the bickaichl etae: dieadidelulaetdnstitent in said

.copstjtuents in said test organi smof said species or
plurality a_F aetlfe%gf?n%ﬁﬂtﬂ%ﬁ@ Ve bReB MRS ShieihicEhae S picwid species or
said tesBBibMgRAP§)e8Bnen from said organism of said species;

(B) instructions for computing a plurality of models using said data of said test organism
or said test biological specimen, wherein each model in said plurality of models is characterized
by a model score or model characterization, wherein

the model score represents the likelihood of a biological feature represented by
~ the model in the test organism or the test biological specimen form the organism of the species,
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14. The conputer of any one of clains 1-13 wherein the
species is human. 71 LAlI- 2901677v2 15. The conputer
of any one of clains 1-14 wherein the test biol ogica
specinmen is a biopsy or other formof sanple froma
tunor, blood, bone, a breast, a lung, a prostate, a
colorectum an ovary, a bladder, a stomach, or a
rectum 16. The conputer of any one of clainms 1-15
wherein each nodel in said plurality of nodels is
characterized by a nodel score and wherein said one or
nore characteristics conprises cellular constituent
and compurigian e8patide foie i6sdid phediny of B déetdmiprives B@BSiihing 85Il model
bundances of at Iea‘i one hundred cell ul ar
score Cgaﬁgﬁﬂrlmg Hiedesngetig oqel UFIng PR o o Gharagpristisy & ioag opmore
cellula® @dlﬁtlﬁl@ﬁ'ﬂs iPiad gigfa@l%l ofRAGIf @Jhstlﬁéﬂm}ﬁﬁhgre%?r@&]b%ﬁ}éafm the test
sai d speci es. he conputer of any one o al ns
mgmnanmsmeatbmh@gabﬁwmmaelM1 said plurallty of nDdeIs
e B B S R R
blologlcﬂir@talim& fromednsrganiee ofunid seecits that merabarifa didogied] kathgle class

uent, .abundances of at ] east, five hundre
repfeseeéqﬁs'm té. models 31 QBIPRENS A TSRPVE Bdeldp gafiphrlgy Oggwéels

compn§é%%'te@§mﬁﬁ% the 'rﬂbd%?cﬁiaré@te@ﬂz%lﬁéﬂara%féﬁﬁhm regﬂe@meﬁrﬁb&l using one
organi sm of said Specl es. he conmp ut er of one

or mOI@ﬁSP@Pta ofrihe biciegiof stats of cageh mm@-lllulan C@atlﬂﬂems it sﬂl plpragity of

cellulaf'agxg 1t§ent§ &a?ﬂﬁe%% 1[11'355 dq}{ t@&%‘? an?sﬁlocgrethg{%gﬁ qm&?g%al%pemmen
sal d one or nore c arac erls I 'Cs conprises ce

and constituent abundance and sald data conpri ses cellular
ggfstlt%ent abundances of at st fi t.housand 1

Tl g0 e SPRaBAL e rg sk e SIS 0 Hode

charact8£&io8%r 84id fRélthob@st Dbi ol ogi cal  specimen from said
organi sm of said species. 19. The conputer of any one
of clains 1-15 wherein each nodel in said plurality of

: E%hgﬁg score and wherein

56 salgbﬁﬁukggg %%?ggggggg?ngggggnprlses cel | ul ar
@-mismmlah ensaidpluredignefonededs is zhatadetizmd byrmpnodsbscoeg!| | ul ar

t uent. abundances ,of € ousan and .
STl PrBlisS R EEMRLR it D AEE ol SRR hudl tn saia
plurahtg?tb@ agthuddncOhstitwdnts (E@ealebecmesingd if 8 tekt DEDHNE 8 said species or
imen fromsaid organlsn1of sai d speC|es 72 LAl -

‘said teagaiwg’%ﬂenmn sdfpracasTH! sgidspefies a1d | ai ns 1- 19
‘M@@ b£mBrd A& Q&r&rarém&ﬁmﬁ chidd BF disARd! Hy%%tlﬁstﬁlrcﬁ?ns for

NA, CcRNA or cDNA . The conput'er” of "any one
Commuaicatlm()ﬂdlﬂﬁamm WIh@aD pramgdiei |S¢prs & Widotwercalnacrg meflel scores

correspgi?(%eto% dlﬁergﬂ%noe}ﬁ: ln sa1depquraﬁty o is_ score,

37.  The computer program product of claim 35, wherein

each model in said plurality of models is characterized by a model score;

said data comprises one or more characteristics for each cellular constituent in said
plurality of cellular constituents that have been measured in said test organism of said species or
said test biolpgical specimen from said organism of said species, and
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said data conprises one or nore characteristics for
each cellular constituent in said plurality of
cellular constituents that have been neasured in said
test organi smof said species or said test biological
speci men from said organi smof said species, a
cellular constituent in said one or nore cellul ar
constituents is a nucleic acid or a ribonucleic acid,
and a characteristic in said one or nore
characteristics of said cellular constituent is

obtai ned by neasuring a transcriptional state of al
divear por¢ modcl atorsaard comiumicated oo dspliayeddnt saidins@iciohefor

organi sm.or. said test biologicagl specinpep. 22. The
commiticifife B iSflaife Sn BcspiP et iodd sob® e Litve @tnpreronfis} scores or
model tihrgcddrafbisldlrbdpdnaf tonRHEESni Bodd & A ShiaB8oNod]s.
nodel score, said data conprises one or nore
characteristics for each cellular constituent in said
r.al.i §&ﬁ] |t : 1 been
58 ?élgsc gllglggﬁéf ﬁr gl dﬂ) Iidg%{t Ogr a%r}esdrﬁ%%ﬁlﬁség? gt, ngl} g%:?les or
satiompds in Giidplogilicadf mpdds iseharhctenized diya rovdghpiosen of
sail pecies, a cellular constituent.i aid ogne or .
B eRB T Ro et e PR Br bR syng e n sai
pluralityfodcelbil & IcofdtitGents thsidiatle BES REasiiRl th HiPleaCr&inih bESiddpecies or
. ssi cellular constituent is obtained by nmeasuring a
said tegt @%@%ﬂ FregHpensirom gaid pregrism ferid PR onst i t uent in
S WstloBshnist] GRS &N Blb1ogRECspb&iffen iPdRMRGE REGH
23. S)rhe conput er of ar??? ong of léllflie?rs 1-(%%4‘[%}2?%})@&&1 feature
represegted thy ponialel inths pluality of mbil¢ly whén the dweidsl cere is in a first range of
%ngacterized by a nodel score, 73 LAI- 2901677v2
sald data conprises one or nore characteristics for
el&li?tlhst;bﬁédrﬂshﬂﬁr thotest H»ibhgira]:hl sipﬁciﬁﬁhgs depned abi tb)hgﬁef the bioltagical
N cellul ar _constituents that have been neasured in _sa
feature repegsepieg by Mmool e thejaedeb scogs 1s 13 3 5epop Engh PEY Yitc al
speci men from said organi sm of said species, a
characteristic in the one or nore characteristics of a
39.  dérremeiterypgem preduct phamtanewif gleiths 35,38 whewsist | ul ar

: . 4 USi 4 ) -
e R B, B L U R R bR TR s et 1
aridldyta icompfisds lvae oembotd dhiaractenistidstfowesich valulg cansamglt & said

.obtained fromthe test . organis r e test ., . .
pturatic o SRR oot Bicois it it bOonaReeh k! G oSiiyisghef i species or
said tesEbidldikeall spOimMASFh Bai® B saidRp&idsdar ural ity of

model s i s characterized by a nDdeF score, said data
sadpiolagical fgmreis agiseasehar act eri stics for each
cellular constituent in said plurality of cellular
constituents that have been nmeasured in said test
40.  @hgempueqfrogangregec pfdaior 39 wherein said disease is cancer.

values;

41.  The computer program product of claim 39 wherein said disease is breast cancer, lung

cancer, prostate cancer, colorectal cancer, ovarian cancer, bladder cancer, gastric cancer,

‘stomach cancer, liver cancer, kidney cancer, pancreatic cancer, or rectal cancer.
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said test biological specinmen fromsaid organi sm of
sai d species, and a characteristic in the one or nore
characteristics of a cellular constituent in the
plurality of cellular constituents is determ ned by
measuring an activity or a post-translationa
nodi fication of the cellular constituent in a sanple
obtained fromthe test organismor in the test
bi ol ogi cal specinen. '25. The conputer of any one of
clainms 1-24 wherein each nodel in said plurality of
nodel s i s characterized by a nodel score, said data
42. diepoinpesr progradt produe of hay actdclaihs 8541 ethesaich

[ aid | ural.i el | ul ar

cel.lul ar, .constjtyent_ in ty of

SoSISRPIe) i piysalitn e modsles B byh radelSout

QhidaRta bis&siid of BRE¢ SfarderisB@ Pr ERA kelRilR RasiRadnt in said
peci men from said organi smof said species, and said

S me
pluraligyjof celjlargongtiuanty hag have ke rpeagpneq it wicytepfrasganiog of spirbspecies or

: : : af ' - ..12-25 wherein
sid el ST ol B e Sl ol Bt gl %, 2
cixaplactigrofzecticks compmivelad fistiopdg] chatdctenided bRa0hSATad] score and a
dsq%%l at a conggises one qr, nore characteristics for
Seconc FActArgre BHASTIOR hs5o%af¥ plurality of
8 lidaatiBr ofGaRBbIF teBliBehMosHaNECOMBOS cHRAGIAS ishisBdiobompute
test_ organj sm of said species or said test bjological

said firgtymedehintrs s Sifaentdhasyagaeniiey ff 2 eclipler spristifuest whasg one or more
charactBlidcRld uskd Of coMAR SifRLbRALLIA Work.oPr eseNt s the

I't kel 1 hood of two or nore biol ogica
features. 27. The conputer of claim 26 wherein each

Lol ogical feature.in said t [ bi, ol ogi ca
0. HuSbi8 woERhEad of Moo BeRin -G el OF1 | i
2echwieded ihsakbpldrdlitPoahodaly i chirgdtor@ied dly afrB@ielisRse;
canprises a first disease and a second Qisease. 29. .
‘Fﬁg%é‘&r?ﬁﬁ’ﬂ’éﬁesd’ﬂle Shipoghrhagictegistigsrigr qach celfularronsitygnt pegajd

- pluralit§ 3¢ Bl MAebndtue® HatHaVd BlentYeaRhre MRAGEBtektDreanism of said species or
Characterized by a nodel score, said data conprises

said tesp higlagicaheneeinestnafrors said iosganism dfopidepetiescend ul ar
GAhR ét%ﬁ's%@tin 'szpﬂ éﬁé ﬁr mgllel'cl:ﬁ'xgtlalcttexst%g fgrg)ln!e %lr g‘foreacetllgga{ constituents

constirtuents ave ‘been neasured 1n sa
used toaleganing theahoddiscbrs frai rasded in saibpldralinsdf nhodelsaginpaises an

specj nen from sai rgani.sm of said speci.es, .and the .
abundafi g s e gy RIS BPIGRETO & 4 st Gsaits of F species or said
test bioldglc@l épRemttnqfone @€ Brohisinl 0fQai@lspdBdse  bi ol ogi cal

features. 30. The conputer of claim 29 wherein each

bi ol ogi cal feature in said five or nore biol ogica

- 44, The computer program product of any one of claims 35-43 wherein the species is human.

45.  The computer program product of any one of claims 35-44 wherein the test biological
specimen is a biopsy or other form of sample from a tumor, blood, bone, a breast, a lung, a

prostate, a colorectum, an ovary, a bladder, a stomach, or a rectum.
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features is a cancer origin. 31. The conmputer of claim
29 wherein said five or nore biological features
conprises a first disease and a second di sease. 32.
The conputer of any one of clainms 1-8 or 12-25 wherein
each nodel in said plurality of nodels is
characterized by a nodel score, 75 LAI- 2901677v2
said data conprises one or nore characteristics for
each cellular constituent in said plurality of
cellular constituents that have been neasured in said
test organi smof said species or said test biological

46. éiﬁxeccbmpntef pograapodort @l ansmeoff chans 3548 Whe&in mﬂ niddel in said

turali rality qf nodel i for i ch noael scorgi

prural gyt %&aﬁ%“t"&ﬁ by a grodekscgre and sthefsh sahieng ‘H pore

charac@ASIRY thiPrisRckBshd doabiiudi Bh@RI8RNe 4nb Qaid @%%Hﬂﬁ@és cellular
l'i kel i hood of between two and twenty biolo

constitpesh plpndances of attipast eusipipdierd coltuley C@mﬁts@tw& test ee&zanlsm of said
specie{dr%%lg%rsg 8 olqggga{l egisﬂu.fhsfﬁgh gaalﬁ ggéﬁﬁﬂl c‘jf*’&%dasggme wenty
conputer of claim 32 wherein said betmeen t wo and

7. eSO Corma i b oo RIS T 45 pllei o atg m e

plurality @f mégdels i cHaeidi26d bPA mtkdtiNcare GATTRMERIN @Y&&:ﬁfﬁr rﬁd’i@
conput er program product conpr|S|n8 a_conp
£

characteriigs BPrRrEtes cellydanronstiiprng Abpndancs Aot eaid daf,arce@paﬁﬁs cellular
constithbnf mtﬁl{@e? BPRqdRARTdRS (x% celiiGr &)‘ﬁ%ﬁ&ﬁ% 1rpsra9ﬂ(e§l'@r%amsm of said

mechani sm conpri si ng: instructions receiv
speciesdaisaid teshbiobigicad spedingiant feong eaiph pigsesm dfispidoperiesr nor e

characteristics for each cellular constituent in a

plurality of cellular constituents that have been

48, mha&bkhpﬁtet Prografhegioddt 9AMySieQf cRIBPES-H S Shereirfeack Slodel in said
|caI specl nen from an organi sm of  said speci es,

plurality P?mo §ls dyrdapicterigrdbng pedelscere apth whereg) il g ordioit e of

charactB@Gds @&hﬂ)ﬁgeé Eelﬁﬁﬁ%hﬁiﬁ%fﬁ atfhdS¥eGnd R Gk cBﬂﬁpﬁges cellular
cellul ar constituents that have been neasured in said

constmte@s@blmd@@nﬁ; efntdéastavathepend edlubar constitugntsds said ‘tqst enghjsth of said
. .S nls f sai d es:;
speCIesioggz?lr UCF li')lg%o f%eglénn%l on}] aala rﬁamsmI ofssg ?1% ecrlréos deI S usi ng
sald data of said test organism or sald t est

I cal s ec men, er ein n sa
&Lﬂ pYer pyp Péuqt g of a%ﬂil&%ﬁsd E%V%aremgl‘ mogeyig said
pluraht? of mae@lk isCohafaatetigsd Bl in@ﬂel sYRE LRl WhtRmh AROGle 3 are

represents the |ikelihood of a biological feature
characterigtice eamnprisgs pgllularicenstivnat ajundanse and said dptg gpmprises celfuiar

consﬁt%%é%ﬁuggﬁlcggj)f@eltwé&%ge %ﬁs;n%raﬂi tut}@m? E}Q)%Qéﬁl'@eﬂ{lla} &%stituents in
said test organism’of said species or said test biological specimen from said organism of said

species.

50.  The computer program product of any one of claims 35-49 wherein a cellular constituent

in said plurality of cellular constituents is mRNA, cRNA or cDNA.
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76 LAI- 2901677v2 and conputing a respective nodel in
said plurality of nodels conprises determning said
nodel score characterizing the respective nodel using
one or nore characteristics for one or nore cellular
constituents in said plurality of cellular
constituents that have been nmeasured in the test
organi smor the test biological specinmen, and the
nodel characterization indicates whether a test
organi smof a species or a test Dbiological specinen
froman organi smof said species is a nenber of a

51. bﬂmkng@o&kpﬁ@nnmﬁuﬂha$$any@mﬁﬁm£ﬂmed5by“mhﬁmﬂodel, and

ORI, 2 SRR TR 20 ol .

GRRIr @t @mpAREd AR o BREAGIBIctedsN& fbbBach %é]ﬂlﬁ&t dONSiHRA & said
usi ng one or nore aspects of the biological state of

pluralitypé celful prnoastifberitytharhaye heani mepswed in saidigbicbrpanisnapf sayd gifecies or
asured in the
Smdtaﬁ%(h&% %@ﬁ%%ﬁ Eéﬁtgggigparguﬂisgﬁgge0|nen and
(a@)ellullaswnsnmieﬁmﬁ sdid oncanmoeiceBillangnetitadntswiachucleic acid or a
h (getenglned nodel score or nodel characterization or
ribonugleic 4¢id; §1) | hood. 36. The computer program product of

Gl b3 Hstid¥8hi8ione 8RMBre Mgk teliBi B Gail b4 ldrichMstRlent is obtained
nodel s is characterized by a nodel score; said data

by meagis 4 Sanscrpiionsk starp pEalberaa partien pEswidesllplgr cangbivent in said test
organishPol st SRAIBLLAIUERImLY, said  plural ity of cellular

constituents ave been neasured in said test
organi sm of said species or said test biological
eC|nen from sai d,organi sm of. sai d es, and two
S L bt v KL o U
gadHnbd\ i $t64 PRASILF S modeN T dhAréathiztd b9la rﬂ(bc&l)b@)‘é ng and
wherei n each nodel score in said two or nore

§#iddate copprisEH6 REToFcharagloristagsdhr eaeh a@lﬂulatrrpog%ﬂ%ent in said
pluralltp g Eéldlér%oﬂ&ﬁ%@sethét have bﬁﬁ%&éﬁg@@ W &fq lggt %&Egnpapﬁ%gpecws or

claim 3 wher el n eac I N sal tyo
said tesnb@édgcaul spe@;hmndbctmsmdettabysnmfmau@me@csore said data

| ses aract i St
aaPRrERe ORGP el HRR SR ey S 28 ape
@@hﬁfattbﬁﬁﬂhﬁ sdilahe bﬂﬁ&re&ﬁ&ﬁctﬁﬁﬁﬁiﬁ o€ shidl Belddr dohRiBdent is obtained
ani sm of s id species_qr said test biologica

by meag'ﬁ“g'@ Higphskafi §@Feo°fé?1&aﬁ1ih§ﬁﬁ RSP 1 FRl reégorg%mn g7said test
biologiéehkpectA@1677v2 five or nore nodel scores are

conmuni cated or di splayed by said instructions for

comuni cating or displaying and wherein each node

33. %ﬁg E:gmbﬁlrelsﬁ'logram ﬁi’gdu%'i oﬁgﬁryeong%g gfam%sc R -gé whbrein

each model in said plurality of models is characterized by a moedel score;

said data comprises one or more characteristics for each cellular constituent in said
plurality of cellular constituents that have been measured in said test organism of said species or
said test biological specimen from said organism of said species, and

a characteristic in the one or more characteristics of a cellular constituent in the plurality

of cellular constituents is determined using isotope-coded affinity tagging followed by tandem
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nodel characterizations corresponds to a different
nodel in said plurality of nodels. 38. The conputer
program product of any one of clainms 35-37 wherein
each nodel in said plurality of nodels is
characterized by a nodel score; said data conprises
one or nore characteristics for each cellul ar
constituent in said plurality of cellular
constituents that have been nmeasured in said test
organi sm of said species or said test biological
speci nen from said organi smof said species, the test
mass spe@@metyanalytib ef the stlhbdarabogitaal uspes saple bbtathed fieeh the test
.have .t he Bi | ogical, feature represented by a nodel in
organig or fhe,{pst }f’?‘igl%‘k SH6YRYs when the nodel score is in a
first range of values; and the test organismor the
test biological specinmen is deened not to have the

54. bl coginetr profgeam produetexh peys erg @cldims BAS0mdwedin when t he
4:S1,0 1 . I .The
5 GRS e BEI0h Bl Bl o BE0AE ' B Ahedld B0 Hressg
vagl datncomgeisenmrtbalr mare sledratt@isticsafor tachatllnedenstitusnt in said
pIurali%{%cB &lﬁ%c%oégtgtﬁgi{%@)@ﬁq%g F?PSS C;no Fr %pre gll(]: ?fug gqts“a (B‘%%}lng{l Io? seasfd species or
said teStOASbital @Pdcitbh ﬁ&h@aid@r%drﬁ’dnh b¥sa@f spesibs, hdr
constituents that have been neasured in said test )
o Garictorislés indhg enesqsarqre shaspcterdsiicsiof aepllulgr epnstjivent in the plurality
' ' [ f i S id
of cel G RN B R Aot b9 A RS on 384§ RS PR
modifipatogrod thepredlactonstituedtan ms@8platobtagied fioai dhe thiss esgsmisinr in the test
biol égpcen. 41. The conputer program product of claim 39
10008 ¢PET M %ai d di sease is breast cancer, lung cancer,
prostate cancer, colorectal cancer, ovarian cancer,

bl adder cancer, gastric¢ cancer, _stomach cancer, liver
55.  Cdiecempuer BivgjAn: Riogust of aayenecafilaims A3red or 4854 pdierein

GABE Rlbdel {8s '%Iurzﬂﬁp &f&éif&s fé?char-g&griféarﬂéftg hbddp 5QRE2M

product of a one o alns 35-41 whéreli n each node

ispidglataccopipmise dneyor oforqrdtiedoteristicclon abicelilaranijtuent in said

.Jyogel,. score...sai.d data conprises.one. nor e . . .
pluralig SR RoR S i ale ROET SR M Eler (ifiom af s gpocies or
said teqpbinladicd] gpRimaef-biilsaid ceindin duald pedibgundave been

nmeasured in said test organism of said species or

§3’|%§“?18%‘F31&F36W8@§ %eaﬁltlgﬁé%a 4¥HEf r om sai d or gani sm of

said species; the plurality of nodels conprises a

first nodel characterized by a first nodel score and a
56.  Jemehgdmsauirisigar act eri zed by a second nodel score;

2%%@@@%&£§3%k}gnggdamggg%ﬁé [. Constituent whose one or

_ ardcteristircs | to conpute said first

nodel (§o0¢ er msredhhfactedstics tibradackaoel luite Rbndiyuent inaa plurality of

cel l ul ar constituent whose one or nore . C
cellular constituents that have been measured in a test organism of a species or a test biological
specimen from an organism of said species, or

(it) 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
biclogical specimen from an organism of said species; |
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characteristics is used to conpute said second node
score. 43. The conputer program product of any one of
claims 35-42 wherein each nodel in said plurality of
nodel s is characterized by a nodel score; said data
conprises one or nore characteristics for each
cellular constituent in said plurality of cellular
constituents that have been nmeasured in said test
organi sm of said species or said test biological
speci men from said organi smof said species, and a
characteristic in said one or nore characteristics for
aroenpatingrd plaradiey bimadel Casingd datdidund of saldsted okganthat er saidest

it oot ERCE 0TI L8 G P S by

score of @lhdleBEhabRASThAHE Wherel? Sai d test organi smof said
species or said test biological specinmen froman

or ganitehinedel sedre represents ghe likglihopdeof e birdegies! fenterg represented by
C of ° " i . < neci. .
e S 15U S5 RIS D AR i,
and computdtiged respedtivelioidien edid plubdity efhodulodompirizad detapeningsaid model
5COo1e Cb%&%g?élggﬁé rgsrge%ivggéqcfe?lrés%%{)fbeso?g[i)clrg F}gﬁé‘g(g%fgﬂtl&%&? I;)he ar more
celtulaf QnRhREAY A sadlplMBtyYof calldhAdiStitueris ShORRE BeerPiedured in the test
rectum 79 LAI- 2901677v2 46. The conputer program

organissp pife tesbbiolesipabipeciptencindi ms 35- 45 wherein each node

I n saigl P Eﬁzla'ﬁ(%t/\%riﬁ{iom(aﬁ!a s %eﬁlglasraﬂp{e&rdréﬁgjsn? 41 &id species or

nodel score an ereln sald one or nore
said test baniegtad spesinastian sypd iosgwisoedl saldapedens tinteandrt of a biological

abundance a ai d ta,conprises cellular, .. . .
sampl TS FPPEHED B TR omHeE e PR Ba e EBHAY P seid pluralicy of
modelsCdrpils & deb@mdind the Mcklel chaf@icdizi@m chafagRAKSII re§RtGve model

species or said test biological specinmen fromsaid

using ogp ghesTAsBECtsef the Bislagicabstatg pf onger raerssekwlar qongighes in said

pluralif) 0P AblfllarRbn@iYenfiNBatHave B%e'nqﬁeéur'éd domuhst &Jgfﬂni%ﬁ%p eS|
in sard plurality of nodels I1s characterized by a

biologipalgp¢cimemrand and wherein said one or nore

characteristics compri,ses cellul ar, constituyen .

cbanashasBich ol OBy A%8miRr Lol oERPSH bpHE tharacteization o
said likelisidi t uent abundances of at |east five hundred

cellular constituents in said test organismof said

species or said test biological specinmen fromsaid

57, GhORRMRIDLL15715E, WREEnES. 48. The conputer program
product of any one of clainms 35-45 wherein each node

iearhsapdt! iplaig piiialiyy effmedslialb sharecterived by randdebetoby a
'Jﬁﬂ%hm%%&ﬁjﬁ e%%ﬂe \3@1%5 é&a?a%{egi ﬁé’éefoxoéacﬂgélﬁﬂ congtituent in said
C S%IC conp F I?UEH%

aracter S rises cellular cons
pluralitglofi ol A @ owsniol: ca &l that atabeen mprabwwed incsald testaiganism of said species or

) consti t uent, abyndances of, at | east five thousand
said tes&&"?‘%ﬁ“érsﬂ?ﬁﬂﬁﬁ ‘ﬁ‘éﬁ"’l@o’fﬁﬁm@%’i Sf“g§?e°6?sgani sm of said

$P6 6f BSreQhodfbddrdsast chRbLAGAERLr BRAS shidQ@hdirfcating or

. organi sm of said species. 49. The conpufer program
displayigstipetndof any one of clai ns 35-45 wherein each node

iegbhstﬂ&fél score in said two or more model scores corresponds to a different model in
said plurality of models. |
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plurality of nodels is characterized by a nodel score
and wherein said one or nore characteristics
conprises cellular constituent abundance and sai d data
conprises cellular constituent abundances of between
one thousand and twenty thousand cel |l ul ar constituents
in said test organismof said species or said test
bi ol ogi cal specinen from said organi smof said
speci es. 50. The conputer program product of any one
of clainms 35-49 wherein a cellular constituent in
said plurality of cellular constituents is MRNA, cRNA
or cDNA. 80 LAI- 2901677v2 51. The conputer program
oduc ne. of. cl ai ns 35-50 wherein each node
>8. %ﬁﬁiP{ﬁﬂﬁ%ﬁgﬁ%“%Fﬁﬁbdels is characterized by a
fEé@lEinodélQﬂi &uid pRtAdit¢lat rﬁo&‘&ﬁi@ lch@&e@ b A8 score;
characteristics for each cellular condtituent in said
Ridrdefa qopapsisesae of Mmere @wmqusuwg each e Hanconpéaent in said
pluraliFRSH A cofleitefs d By L ORISR PRI SREELES B sejd species or
said te%éiakngé speesnerﬁ'mm Ishid Ioeganmnm;ftsatdwmes, n said one or
E% gr constituents.is nq@%eiﬁ1ac§g or a. .
RS foreie ] e sk o BuRisp G Pe Miered o i sodrpfhicsgoe o
displayiiy #tep; Bif acteri stics of said cellular constituent is
obtained by measuring a transcriptional state of al
GRelmpe] srashingridyecPranere grodel sceies corerapmdsity adifidentargdel in
said pl@LBFYraBdel, sai d test biological specinmen. 52. The
conput er progran1product of any one of clains 35-50
wherein each nodel in said plurality of nodels is
ri.zed b cgre;. said data conprises
>9. gﬁg %%Kﬁﬁggn%ﬂ% :@¥%?ﬁ§kﬁ%§ﬁF®?neach cel lul ar
eadtsibdel @ndaid Flugditytof ddelsdik chatad¥érizee bl dlndddel score,
6Past|tuents t hat have been neasured in said test

SRR SHBFISSS AN O BEES darasferisticsitar ¢ash cellilay|cagstitugnt in said
pluralit§RE CLIRAR cbhi P RRI Hat Do GOReR 'Hlé&guré@hpsaﬁpt@&'o?gamsﬁl of said species or
cellular constituent in said one or nore cellular
said tesg bwéqgiqahm@qnﬁ@l prid peganismaidaid spérdgsact eri stic in
' apacteristics. of sa cel l.ul.ar
zlgéntg%t %P%m%[n tgn c%lg% el SCmE s eeme%gci }i;agﬁ g}r l{lolgﬁlgﬁl feature
represestedibg a@ﬁodshlmdhei:ﬁhfaﬂlkyidsf rﬁﬂitfkst wherethé moﬂelSsablé i$ @4 first range of
anismor said test biological specinen. 53. The
uter program product of any one of clains 35-50
_ whats bfgaﬁﬂﬁlrbrmkt Hidlo é@ﬂ@péﬂlﬂé@is' deMm@(i né88h the biological
characteri zed a nodel score; said data conprises
feature ggpacsghtedby ﬂleenﬁa%hwh@rr themagls] gopre is fcmsasend tinge of values.
constituent in said plurality of cellular
constituents that have been neasured in said test
60. Ghgamiehob insaiedhicHins 86-58 wherein

each model in said plurality of models is characterized by a model score,

values; 88

said data comprises one or more characteristics for each cellular constituent in said
plurality of cellular constituents that have been measured in said test organism of said species or
said test biological specimen from said organism of said species, and

said biological feature is a disease. _
84
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said test biological specinmen fromsaid organi sm of
sai d species, and a characteristic in the one or nore
characteristics of a cellular constituent in the
plurality of cellular constituents is determ ned
usi ng i sotope-coded affinity tagging foll owed by
tandem 81 LAI- 2901677v2 mass spectronetry anal ysis
of the cellular constituent using a sanple obtained
fromthe test organismor the test biologica

speci men. 54. The conputer program product of any one
of clains 35-50 wherein each nodel in said plurality
of nodels is characterized by a nodel score; said data

nprise e Q re characteristics for each
61 e Bod ol i 0 lioin FQ 4INBES i PSR 1y of el | ul ar
constituents that have been neasured in said test
organi sm of said species or said test biological

62.  chieanstnd efchimd) vhernivy saidl disrese shreest spsen BEIg capesr.prostate
P Sti Gl 1St f A
cnser A ARS8 CBARE RSE (8¢ L1k e
cancer,dodistyi ceueentpandrsatitetanean ovecktddycameasur i ng an activity or
a post-translational nodification of the cellular
constituent in a sanple obtained fromthe test

63.  (Thgandtlsdd cany Bnd bEcldiRS 56-2ivilpghcal speci men. 55. The
comput er, _program product of any one of clains 35-38 or

#ochomodgl én wridhplugdicnofraerisls is sharasterifsd by aimedel sreodel
I58id A RGHpBLdsZRE oPYoft IRARIZEQ Br ek } AHRnGRIBE P&

one or nore characteristics for ‘each cellular
pluralityef s¢livlarennstityentsethat hapd beealmeayured irceid tehtawganism of said species or
. nsti.tuents that haye been asured in said test
said tes] Bt bl 1F0m S8 BB EERTEG "o el Ogl oo
sipesiiatity dfmsteBalothpOik@afirstmodel Shirtctaied be s, firatitodelibdbre and a
bi%k i cal f%fture is sensitivity to a drug. 56. A
second ypg g%zaraetﬁl?ﬁ? Qy pgeconpdperielisperegaida, wherein said data

@R 'mhh%%? ‘a c@jlﬁla%st@tﬁeﬂf%}%s@&?er (ﬁ%&{e cBirhGSridhiel is8RE o compute
cellular constituent in a plurality of cellular

said ﬁr@tgﬂgie.l sogeis Jiffement tlhia\pg iflpegity tpi%ta@uu c¢mti@entgghose one or more
 charact@SRULANLPL, RaBRRSLARO And & L0l 0gi cal  speci e

m an or gani sdld species, or (ii) one or nore
aspects of the biological state of each cellular

nstituent in a lLurali of .cellular constituents

6. R eI prep Rl aBP 670 RTE; or gani sm of &

SRAGhES] H sadl pI8Glity TR dRB i§ SharSREH 08 afidd *0re,

organi sm of said species; 82 LAl - 2901677v2 o

said data comprises one or more characteristics for each cellular constituent in said
plurality of cellular constituents that have been measured in said test organism of said species or
said test biological specimen from said organism of said species, and

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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computing a plurality of nodels using said data of
said test organismor said test biological specinen,
wherein each nodel in said plurality of nodels is
characterized by a nodel score or a node
characterization, wherein the nodel score represents
the likelihood of a biological feature represented by
the nodel in the test organismor the test biologica
speci men fromthe organi smof said species, and
conmputing a respective nodel in said plurality of
nodel s conprises determ ning said nodel score
65. Chigrmah&l ofZzing@nt bEclaiasF6c4 Wierbindied speSiedg haf@nor nore
characteristics for one or nore cellular constituents
in said plurality of cellular constituents that have
66. DARMABRPMAY ohdof HEinksSHLe4 WRAEN R ReQbidING cd 85 icimen is a biopsy
bi ol ogi cal speci nen, and the nodel characterization
or other feficeftsempletieann e fumsesj blopd donaradueriss mlwfe, 8 prastatp esplosectum, an
ovary, §blagd@, 683y, B 1 @glgal specimen from sai d or ganism
of "sard speciés s a nenber of a biological sanple
cl ass represented by the nodel, and conputing a
respective nDdeI:hg_said lurality of o

del ) .
67. ST 48y Bperph LG She TN EHelmRdi i Pigrpliy of models i

charac@RAE@G! £ibddl R&br BRI HBSBRGhIMVERe P dRke cHAPIRSisROSHpriAlY &llular
aspect's of the biological state of one or nore

constitpesit phindpncegnd said dalacemprises geldulaggonstiibént pbwfdaness lofi pleast one
hundref RBRiAL c%ﬁ&l:tﬁein%mtsallaqgs? B%?ﬂmmﬁlﬁrsggclés%rtsgﬂ tés?ﬁ%ologic al specimen

organi sm or e test 10l'ogi cal  speci men; and
from said organisoatfisaig spadds. sai d det er mi ned nodel score or

nodel characterization or said likelihood. 57. The

nmet hod of claim56, wherein each nodel in said
68.  PihemadthddyorQhy BRSSH FailnS 56 A @R ed@0ndde] &1 MRPSLraFi6PSBnodels is

sai d data conprises one or nore characteristics for
characighagd hyed model scase mast wheraintsaidipng gt morgytharagfaristicsgomprises cellular
constitG&t ibtlnhinS QRd ki H&Y tcéméﬁ?ers .cmﬂgr &ﬁ?tﬁu&g‘ﬁ %ﬁlﬂ‘fd@ﬂce’s Ay §ﬂ%‘%’c five

test organi smof sai pecies or sald test biologica
hundred gebilarenndtiteamtssiaisald desy argasismoft ssidispeciqsec is@d test Wiolagical specimen
ﬁnnlsnggpanndel sgores are comuni cated or displayed by

UL SR SPE RIS or  di spl aying step, and each nodel

score in said two or nore nodel scores corresponds to

a different nodel in said plurality of nodel]s. 83 .
69. (e mesig 1 oy onesa clapis SnéBriveTR caahgnefeb g saighRlpsiify of models is
charact8@5dd HRRARAdel Seopdhdll \pllléiléilﬁlshﬁl)ﬁngfcar HRAEl S rdcRristics comprises celtular

characCterized by a nodel score; sald data conprises

constitgpnéatmndmse end bid gt epnptises selhoar conghuane bbunidances of at least five
thousarftChlal 48Geubs ic’naslagd test organism of said species or said test biological

specimen from said organism of said species.

70.  The method of any one of claims 56-66 wherein each model in said plurality of models is
characterized by a model score and wherein said one or more characteristics comprises cellular

constituent abundance and said data comprises cellular constituent abundances of between one

86
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plurality of cellular constituents that have been

nmeasured in said test organi smof said species or

said test biological specinen from said organi sm of

said species, five or nore nodel scores are

communi cat ed or displayed by said conmunicating or

di spl ayi ng step, and each nodel score in said five or

nore nodel scores corresponds to a different nodel in

said plurality of nodels. 59. The nethod of any one of

claims 56-58 wherein each nodel in said plurality of

nodel s i s characterized by a nodel score, said data
thousand) mpﬂ' weety thivsant catnlae cabat@atset bad tedSorkais @€ baid species or said
; tb<§ qlar conétltu nt in sgﬁgﬁgglurallty of cellular
est biglagiealisperlmens o spd pLgrmisge StiFed in said test

organi sm of said species or said test biological

speci nen from sai d organi sm of said species, the test

of Aneiaer efrany leae pbelainsi X Bhviertin ghreerierns mare celbdansanstisuents are
1nRNAh@Rﬁ‘Hﬂ Ll ogical feature represented by a nodel in

the p urallty of nodel s when the nodel score is in a

flrst range of values; and the test organismor the

i cal s deened not to have the
%@a‘&%n?’%‘?ﬁf m&:g Jsle‘ﬁ]'t"i’é?)‘nby the nodel when the
rmaeinoéa@ﬁ &hid plutdlitPoSBeMMlis AN eRicd bl aUBSdel §dre, ThE
net hod of any one of clains 56-59 wherein each mode

isaid<datapopipgipe ane pr sorndweicterisicsclitapash cellvlaeagnifitugnt in said
plurahl‘;?cb‘i‘L %Elhﬁ&%ﬁsﬁt&e%'tﬂh%% E&ggfl+3§‘?§d 9{1&1@1{% A u%a%tlsm of sald species or

Characteristics for eac r cons
said tegp bisegdi¢al ypesimapelkdmbad oopnsi d:ﬁsemltspectlbﬁat have been

..d test or anls of sa eci es. or
SRR MPES BT s Pt Rl R P seh SuPe bR gup i id or a
ﬂbonwﬁabdmﬂpﬁﬂjes and said biological feature is a
ﬂﬁgease 84 LAI- 2901677y2 61. The nmethaod of claim 60
PIGFUfristici ip Seifl SBG.QEMPES ChareisFistios of saph eclivdarisgpstigrent is obtained

by meaShi@ld ShsWiRioRhItaRabEar) orl &F sgfdet%ﬁﬁlap ashtuent iHGd test

cancer, prostate cancer, colorectal cancer, ovarian
Orgamsdﬁa@@@ld tegibideizieal spasinen. gast ric cancer, st orach

cancer, liver cancer, kidney cancer, pancreatic

cancer, or rectal cancer. 63. The met hod of any one of
73. dﬂxﬁkﬂlﬂﬂnoﬂﬁyfﬁﬁyﬁﬁb@df&ildhn@&&homﬁeéini n said plurality of

no s ch rac eri nodel ore, said data
- %ﬁ%ﬁ??%ﬂi fBIial fz Vis chasgtergzed by paodshagre,

G&H ldbth BbmpAKS bht BeRbrd dﬁafa@ieﬁstldglf&r @a'ch EMndr cSﬁAtiu‘t’én@{n said
constituents that have been neasured in said test

plurality o§ eqiiudancerstitienty thas dayekeenmeasured in said test organism of said species or

said test biological specimen from said organism of said species,

a cellular constituent in said one or more celtular constituents is a protein, and

a characteristic in said one or more characteristics of said cellular constituent is obtained
by measuring a translational state of said cellular constituent in said test orgahjsm or said test

biological specimen.

74, The method of any one of claims 56-70 wherein
87
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said test biological specinmen fromsaid organi sm of
said species, the plurality of nodels conprises a
first nodel characterized by a first nodel score and a
second nodel characterized by a second nodel score;
and an identity of a cellular constituent whose one or
nore characteristics is used to conpute said first
nodel score is different than an identity of a

cel lul ar constituent whose one or nore
characteristics is used to conpute said second node
score. 64. The nethod of any one of clains 56-63

whel siodeleasdid phniaiity bflmsdtd:ld isprharagletized of a moddlssore,s

PTG et ke o Stk s B2 Lal o GBI i
plurali§T= LIk stitBeriihgh hatt BE@] hbasuRl if 84ill WsBbrganism of said species or
constituents that have been neasured in said test
said tey biplpgisthspioinen Homseidicsgangyn okwidispeeist apd ol ogi cal
51[1@1 a%ﬁsﬁcr ﬁ%é@ﬂedor%cgg @ﬁa?E@t&isuéé‘bPa ﬁe‘i’lﬁfér §§nsnﬁl{%gt ift tl'f1e ollqlurality
racteristic In sai aracteristics
of celhdmecopstitnoneiscleteluinad ugog ssbtdpaeudeﬂ affisiegitag ging édiimweidrw tandem
th el scor nmodel . in said plural
mss spfiaeny gr P She e MR Bpsnieit Bnga e abihed b he test
organish@ bt thk &st Biolbsldal $pRBikeni N sai d test organi smof said
species or said test biological specinen froman
organi sm of said species. 85 LAI- 290167742 65. The
75.  "igfhodh ls@i 4 wherein the species
| s%hurmdr?]j()f%%?; o@ﬂ@f&ﬁmﬁ Sg ’}(gj}swge%/lﬁone of clains 56-64
wher mpdleltllh @id Elytallby of mgddsis chpecterizd bys: modyil sqm«y, or
e from
3o s SO P s RersHETIob P daflaci R sy gn suid

plurahﬂyloﬁdéiﬁﬂar oanﬁitﬁﬂﬂﬁthat Hake Bedh@fidaditted & said et JTBATION oPdai®Epkcies or
| ai /8 56- 66 wherein each nodel in said

said tegh Blﬂl%ﬁl? §PeSTOsRIER aifl ereapishy Hlcpihspseies- BYd a nmodel score
ANHaPRFi &l in SR Fhe QR 0Pl HIRABerGHAY HGL (%[HI%I‘ &&Euﬁgﬁmﬁ iRSsiurality

cellular constituent abundance and sa
of celludarppnitivesntis Idbtgnmnectbmleasmueaan atsivityaom @@srstdfanalatlblwd\st
modIﬁé%ﬁgn opglr@h%glﬁ.gar c% I peg{t: Imgzg 03y T Ilé ot tgltnf%% grtornztiﬁlg ?eg{g?er%%}ism or in the test
lmdogsﬁepmmﬁa1 fron1sa|d organlsn1of sai d species. 68. The

net hod of any one of clainms 56-66 wherein each node

in said plurality of nodels is characterized by a

76.  Mhe@letfRIYranfbst YNSiRlk B6 S8 H 691’!@ vWHerdlRT €
characteristics corrprl ses cel |l ul ar constituent

#@ﬁn@dﬁé & waitbplu ity efanedelsdpphdracierizsd by @l maedet snoee. i t uent
ﬁgﬁ%‘c‘sﬁiﬁ{l@slo% o} Elgiset cha%a\é%nspéér}gtr éaag? %gliullagrl c%ﬁstituent in said

constitue ISmOoO
pluralitg af celhus cotnitinlentyithat haspleen masurédl eaghtest o(ﬂg@mm Gﬁﬁaaf species or

- said tesfofog i G en dion S B AP BRIy of model s

k&id biological feature is sensitivity to a drug.

77. . The method of any one of claims 56-59 or 63-75 wherein
each model in said plurality of models is characterized by a model score,

88
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characterized by a nodel score and wherein said one or

nore characteristics conprises cellular constituent

abundance and said data conprises cellular constituent

abundances of at least five thousand cellular

constituents in said test organismof said species or

said test biological specinmen fromsaid organi sm of

sai d species. 70. The method of any one of clains

56- 66 wherein each nodel in said plurality of nodels

is characterized by a nodel score and wherein said

one or nore characteristics conprises cellular

cafdsdaid copmirisedatrdaneee aimlacsaistdedfvk aachaRhilaS@msiiabdtth adid

.constjtuent abundances of between one, 86 LAl - . .
leah’é’ég FetlgEConpRakHRatye Sﬁ?élrffl?ﬁsf"f? (3 Gy tesrappisp of said species or

said teSOSIbLikM S Imbr&RIstid o Sdni Al SPRIPPOEs, 384 d speci es or
said test biological specinmen fromsaid organi sm of
dhe plumbiseolagodesicoliveiiveliprenssends tha fificlihwed of eashaif o or more
o BG- erein the one or nore cellular constituents
momg%%éégngA, CRNA or cDNA. 72. The nethod of any one of
clainms 56-71 wherein each nodel in said plurality of

del s, i aracterized by .a node| scqre, said data, .

78. E‘@ﬁﬁﬁt’g@of‘éﬂ’é@? gn E?Fgrbé@f’%‘rcg]sfl?fi‘t&@ 'n §4id S fr more biological
feature§ & d dthadr og@ppst i tuent in said plurality of cellular

constituents that have been neasured in said test

organi sm of said species or said test biological

A | . | | “

79, TR CAER e sthenbil S B, Bl SRl HoiBRER ERpmeS pomprises a first
diseasecmd sitsetandnlissases a nucleic acid or a ribonucleic acid,

and a characteristic in said one or nore

characteristics of said cellular constituent is

80.  Obieadiiefd ofity DRASIUIAING 58-I RBICAS Whdrghal state of al |
or a portion of said cellular constituent in said test

Srgunpdshintaidplueplipealimedel is gharagterigsd bivanodet scorerhe
£ clai g 567 [ i - -
B ey e
pluralityofl e¢hda srestitsaistha diaree benpnéaswsd onwmidtestopganism of said species or

Saidtesgpl%ﬁoacgasgiestiec,;frfor . gch cel Itul r gonstrimLuent in said

bP Ur & 72 PSP el TUF4UY CESASH ¢ a8t 8* e at™have been
eaduaby dfin@Risdollegivel9rgRBicnty thi liBdihdod pE&E 81 Ve or more

. .sqi_d test biological specinmen fromsaid organi sm of

I”dogggﬁﬁmgﬁécies, a cellular constituent in said one or
nore cellular constituents is a protein, and a
characteristic in said one or nore characteristics of

81.  dht methodiofickaim §0 mdefeinench bicddogitrl déatwrd in $pjd freasumomdiclogical

ﬁmnnegﬁggﬁ%ﬁ&%géﬁ! state of said cellular constituent in
sai es rgani smor said test biological specinen.:

82, The method of claim 80 wherein said five or more biological features comprises a first

disease and a second disease.

83.  The method of any one of claims 56-59 or 63-75 wherein

each model in said plurality of models is characterized by a model score, -

89
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74. The nethod of any one of clains 56-70 wherein 87
LAl - 2901677v2 each nodel in said plurality of nodels
is characterized by a nodel score, said data conprises
one or nore characteristics for each cellul ar
constituent in said plurality of cellular
constituents that have been neasured in said test
organi sm of said species or said test biological

speci men from said organi smof said species, and a
characteristic in the one or nore characteristics of a
cellular constituent in the plurality of cellular
canlstata d.d)ﬁ[ptrﬁesi medﬁmmrmm&terﬁﬁ&gfoir sathaplulaod@etituent in said

.af fi follo tandem _nass spectronetry .
plurality,pf |°§‘ilr1§f oPIhET R i peroe Pt ehteid iFhRyeamen ﬁ%wéé species or
said teﬁ@lcﬁb@@ﬂ s%éc‘i}ﬁéﬁ ﬁ‘@mtsgﬁtorgrﬂﬁm satll éﬁ"ec&@ @nd €St

bi ol paical speci men. 75. The nethod of any one

of
dheplipligeolroodsherad Iueﬁn@hmam the indsperdlep likelihoadyofdtween two

andhwﬁﬂgg(ﬁ &ﬂggﬁﬁggterlzed by a nodel score, said data
s one or nore characteristics for each

cellular constituent in said plurality of ceIIuIar
ed i.n s

nStIt e .that have been neas t est
3@5 %ﬁ@ﬁg vaisegn gechdyiologigal feqtugin Eﬁ@ Byicemfwo and twenty
blo1og1§m§dtﬁfeylsfardam:&%hgmor gani sm of said species, and a
characteristic inthe one or nore characterlstlcs of a

cellular constituent in the plurality of cellular

85. %@%étﬁd&%ﬁcﬁ1&%3%{ F&ﬁ%eﬁ%%l el TWD (fftgvgﬂgﬂj ?élﬁ g%éfur%

a post-translationa

comprisssrdirst dignse aml asesanipligasht ai ned fromthe test
organismor in the test biological specinmen. 76. The
nmet hod of any one of clains 56-59 or 63-75 wherein

86. eoedmpmeebniphsimgi d plurality of nodels is
characteri zed by a nodel score, said data conprises
Greentil PERSFSINE ]G Ct eri stics for each cel lul ar

GO USbIcl Ry BRI bHicBlrdobor B Sl Sroring:

const | tuen at have'been
o r ganiiy mStrﬁctms forspatingdatgrwhesein daid data ct;mphsrgl(ma br more

e 58 T S0 PRI P S TR 3% ben

measur&étnhﬂdst@frga’ﬁﬁhyn ofespetice bied B HiSloBiBalabedidrer FroMhy @fzdhism of said
. each nodel in said plurality of nodels is

speciespith acteri zed by a rnodel score, 88 LAI- 2901677v2

sai d AtiRstcRANS LR QPR AR of Gﬁ{d@}?stcﬁfeb ot h gﬁmﬁﬂw of model
each cel lul ar constltuent |n said plurality

characteridatipnsafor @ plsality abmpdels.vdterdimve been neasured in said
test Qgcgﬁdd%ﬂc%re i?laSa% p‘chﬁ'gﬁty OF niddel scores corresponds to a respective

~model in said plurality of models, said respective model being characterized by said model score,
wherein each said model represents the likelihood of a biological feature represented by the
respective model in the test organism or the test biological specimen, and computing the
respective model score in said plurality of model scores comprises determining the model score
characterizing the respective model using one or more characteristics for one or more cellular
constityents in said plurality of cellular constituents in said data; and |

- 90

" LAI- 2901677v2



said test biological specinmen fromsaid organi sm of
said species, and the plurality of nodels collectively
represents the likelihood of each of two or nore
bi ol ogi cal features. 78. The nethod of claim 77
wherei n each biol ogical feature in said two or nore
bi ol ogical features is a cancer origin. 79. The
nmet hod of claim 77 wherein said two or nore biologica
features conprises a first disease and a second
di sease. 80. The nethod of any one of clains 56-59 or
63-75 wherein each nodel in said plurality of nodels
I S ChahaficShdcBPSImBYcl RhAREI6Hiz 560 [18sai® A rhlitiad fAn SRl dr &izations
one or nore characteristics for each cellular
correspofs to a geneetiymadgl dn said ploelity of epdalse said regpective model being
characGR2SH 15)1 éﬁ?c[‘x;ngdél Qgﬁraa@ﬁﬁtlgl? evﬂ‘leg@lﬁl%%cr &did A (fe‘f[l Pgar{ic?&fzatlon indicates
organi'sm ecl es ‘or sai est |o ogl ca
whethes paid itese or ghnism of dlecbpm‘lgm‘n samh tedt bgdoglcd plmclmen frtan daiti lveganism of

said Sp%‘;l%‘sré? :al { (SPPD glé)b,P se%%]?rgsepnﬁ%gﬁ Er‘xé?g]f)ectwe model, and

compufif@itd rr@@ectﬁfk mdﬁéﬁchﬁ&tct@ﬁa@fn i6lsidrph8elitee hidBl chakibterizations
biological feature in said five or nore biologica

comprisgsaletarmining thg ngosgbdaragterigatipn wing opger m%@aem okthg piplogical
state ofg&evé"? ?x{o% @elﬁ.l?dr(éoﬁét n&rm UR4 gl%ﬁlﬂly 99 b&ﬁl Sl?sﬁtlweﬁé in sald data.

nprises a sease Second di sease.
The nmet hod of any one of clains 56-59 or 63-75 mhereln

h mod | f nodel
?ﬁ‘%ﬁgﬁgefQ‘g%mB‘g%ﬁd“ﬁPﬁ%@}a Isf:grg méQeLZI I-829016772 sai d

daidan $MIRENsTOS1c08 8ing FeddVe @ aid pdiralify & nfldelctofe@fangach
cellular caonstituent in_ said Iurallta of cellul ar .
caidPlyrakie el sodelcotsa gensisée! e 28 MosgmpRel sgprgs adsyherein each

model 0B 31 19 oF FlHe ﬁn@ﬁ&'s@@l‘e@éorre%ﬁérf@s &3 birkr gk ARLEBH sald plurality

Fe0|nen fromsaid organi smof” sald species, and t
of modplsural ity of nodels collectively represents the
i ndependent |ikelihood of between two and twenty
bi ol ogi cal features. 84. The nethod of claim 83
88, MemmpuEﬁmthQ)gjheam f eat ur e in said between t vvo
tmen Hblologlcal featuyres js 3 cer or
lqﬁlﬁ@c Bl et VIBE BerivE 52 ity od g0 PARE t vvo
%ﬁé PRI ot Bloabia@bedborsBal 4RI o ﬁﬁﬁrpﬁlbaa%c@feé hidS¥herein each
di sease and a second di sease. nPuter
model georminisgidrtye or more model scores corresponds to a different model in said plurality

of models.

89.  The computer of any one of claims 86-88 wherein said instructions for sending data

comprise instructions for sending said data from said computer over a wide area network.
90.  The computer of claim 89 wherein said wide area network is the Internet.

- 91.  The computer of any one of claims 86-90 wherein
said instructions for receiving receive said plurality of model scores, and
- 91
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a central processing unit; a nenory, coupled to the
central processing unit, the nenory storing: (i)
i nstructions for sending data, wherein said data
conprises one or nore characteristics for each
cellular constituent in a plurality of cellular
constituents that have been neasured in a test
organi sm of a species or a test biological specinen
froman organi smof said species; and (ii)
instructions for receiving a plurality of nodel scores
or a plurality of nodel <characterizations for a
Rlaidriddthickof foPRAEV g WRBHES MsBREBNIRE RlceiS R Bid PludBiyhf model
plurality of nodel scores corresponds to a respective
scores gptped plurplisueiomedel eharaqtrizetionsfaen § remelp gompipieRster ¢ avide area
networdPdel being characterized by said nodel score,
wherei n each said nodel represents the likelihood of a
bi ol ogi cal feature represented by the respective
del in the test. organi smor, the test. bi ol ogical
2. Bcrmatter S BoobUPTg Hevde avg atty e BB eor e i n
said plurality of nodel scores conprises determ ning
t he nodel score characterizing the respective node
93.  Uldrergmphisr ok anypme of plaimescieP? wherel for one or nore
J 4l - . L1 | i Ar @l i ul ar
Ao RO LR o R SR g R85 75 cach
rtesiestotrgangsnnocidl tashbiplgtoal speeiicons devnsditalhplethabiologicat feature

represeiBay A HOC PP OPAlT PymsRelhber B o foePrl f AR Fie e of

values;aadel being characterized by said nodel
characterization, wherein each said nodel . .
dhestestrgaisan ey tha toshiplogtcakspeginsppedecaigr got eduave hg diglagial

featureQEpENAteARG ThER 0P wich thd H5de1 BERL RGh GRLcopl PhelBP vAILAM
sal d organismof said species I's a nenber of a
bi ol ogi cal sanple class represented by the respective

o4. OdGlrpRdor %P'E%%%kagir&sgs%-§fs ceg)ve model
characreri zatron: Pho 84l pidral ity of node
eﬁiﬂﬁmmﬁ;eﬁ@m&bﬁ eedving ostpiviesed pliehlity o riodel &he?,rmg el
characterization using one or nore aspects of the
B?lglbb‘a?%‘ﬁql%e%?rﬁﬂseag‘ﬁeagﬁe or nore cellular constituents
in said plurality of cellular constituents in said
data. 87. The conputer of cl|aim 86, wherein said

95.  Thecempetenpiclaipr 94 whaspinispd disseswsiigeansai- d plural ity of
nodel scores, and said plurality of nodel scores
consists of two or nore nodel scores and wherein each

96. (Thdebmputer & dlaimsHi whdrsio soid diene inbotedt camer,dang cancer, prostate
coBfegﬁonds to a different nodel in said Iuralité1 ofr

cancer, ¢giprecial canger, pRANanAREATRlaYer SINEEBARNC (ST FIRMagh pnoer, liver

cancer,|kﬁlﬁie?'é§ﬁdeﬂ%nér@e{ticrcﬁﬁ(%h\ﬂr@&tﬂ%ﬁde{e said plurality of
nodel scores, and

.97.  The computer of any one of claims 86-96 wherein
said instructions for receiving receive said plurality of model scores, and
the plurality of models comprises a first model characterized by a first model score-and a

second model characterized by a s_ec_ond model score; and
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said plurality of nodel scores consists of five or
nore nodel scores and wherein each nodel score in
said five or nore nodel scores corresponds to a
different nodel in said plurality of nodels. 89. The
conmput er of any one of clains 86-88 wherein said
instructions for sending data conprise instructions
for sending said data fromsaid conputer over a w de
area network. 90. The conputer of claim89 wherein
said wide area network is the Internet. 91. The
conputer of any one of clains 86-90 wherein said
| NS By HONSIURE corRbifleM WEosk @6€ bV Bo%ahakableHétRk id dse@to compute
.. _hodel scores, and 91 LAI- 2901677v2 said instructions
said firpignoged seary ishifersmighansan idersity of e Fdhuar comstifusaivhossgns ot gore
characi%hkﬁc%'ié 1¢a % cdﬂéﬂﬁé ?aicis ge%fﬁ(?m%ﬁ%lss%rg. plurality of nodel
characterizations froma renote conputer over a w de
area network. 92. The conputer of claim 91 wherein
08 i d mﬁdg area netﬁnfk [ 6__%,E@h_lnternet. 93. The
© cofrpdPRFCHP! ARG 6“8 %1 % 86"92 wherein said
isailtifdtaictiORSof REeiviRg edosiveGaldglauN® of dlodeltcbiealdntly of
nodel scores, and the test organismor the test )
15 GPBgicELc 18 sadione AT mercdernsterisiicsHananeton anast exllidir cgpstituents
used tol RRIrMER the ﬁl@ﬁﬁ%%ﬁ: g& Mol TPIEA plafhithér ﬂ&dé‘isaédn{?ﬁs?sf an
nodel s when the nodel score iIs Pn a first range ot
abundaned ofowid euedr nivee talkiiar gogpiticnin insait et orgatistbiof bad spaies or said
.test bict e'é:ai1 nen. ies eerredr not t(% h@ve t.he biological feature
Fepre IR g)n{aﬂg SR8 RREAPIAE nodel score is in a
second range of values. 94. The conputer of any one of
claims 86-93, wherein said instructions, for receiving
9. (ldespyputenpipnyione af slpinsso-Mowherewdhs weciegpdumeg; ¢
bi ol ogi cal feature is a disease. 95. The conputer of
claim 94 wherein said disease is cancer. 96. The
100.  ddapompntend! anly sneroDdaimseite?hwherkin thi oetddelogisallspecisien is a biopsy
or othet IR Sr ’saxln QG on el &%{dr, lﬁ(r)c%;tb%t & 2 rE Sﬁung‘,:g l I%rsFafet %lcolorectum, an
cancer o ovVarian: cancer, pladaér” eanéer ggstrlc
ovary, £ hladddr, a sbanacbr ceseaes., |iver cancer, Kkidney cancer,
pancreati c cancer, or rectal cancer. 97. The conputer
of any one of clains 86-96 wherein said instructions
101.  froE chap@EVIMEYLAE BT USinSA6d] 0 WERdih k¥id Ohe PPEBle BERAERSstics
.and the plurarltg of nodels conprises a first node
compriges el tregonytiteents ghundpnqesind ppidedetascompaisenrnglalar eanstifyant

abund R0 210 8 RldafRdeAN1AFEERBE: TPIS te§t009éa§1;isn? ijsaid species or

said test biological specimen from said organism of said species.

102.  The computer of any one of claims 86-100 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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92 LAI- 2901677v2 an identity of a cellular

constituent whose one or nore characteristics is used

to conmpute said first nodel score is different than

an identity of a cellular constituent whose one or

nore characteristics is used to conpute said second

nodel score. 98. The conputer of any one of clains

86-97 wherein said instructions for receiving receive

said plurality of nodel scores, and a characteristic

in said one or nore characteristics for one or nore

cellular constituents wused to determ ne the node
103. SFh@ emp@Er of MRaE of Hlamdy - NIoUFirih ¥ai@fon&BERbE characteristics

nprises an abundance of said one or npre cellular

compn&%fﬁgklmlﬂ@ﬁﬁ%mﬁrﬁ abunidanecoand sgidglats compeisessgilalas prnstimignior
abundaﬁ@ésg)f al €5 figh ﬂloggdng%lellﬁglegdng@tﬁeﬁt{ AR g%?isﬁ[%@sfmd species or

sal d specl es. he conputer of any one
said tes8 biodgiashgresimment fren sgié or@sisisoflsaidspecids00. The conput er

of any one of clains 86-99 wherein the test biol ogica

specinen is a biopsy or other formof sanple froma B
104. tiheRsmpltkOsthny DA 6f clainlyr §5aR10, wigkréitl 84d ofe Pf @8tcath@racRristics

colorectum _an ovary, a bladder, a stomach, or a
compries celliper oppatitucrr ebwnslapis s said darmcopmeisesrcellplar sanstiwentoo
abunda\’l\tt@ ro? b&wigd SnePfBuIhd ﬁve‘ﬁ B%hRd bedfuld SonsHAMRES iR SFid test
l'ular constituent und nce and said d%ta conprises
Orgamsu‘e¢fl saldspegenatshiduet bloltmmh deasoesn fndm asid loegegisnoeissaid species.
hundred cellul ar constituents in said test organi sm of
said species or said test biological specinen from
105. Tak dorapganifany ofic 6H¢18inSBECI ®Svheldid a cdiBarcongtithaft i0faid plurality
ny one of clajinms 86-100 mhereln said one or nore
OfceuégqéP%%¥%ﬁqﬁ§§F%@q Al peeldNGe| | ul ar constit uent
abundance and said data conprises cellular constituent
abundances of at least five hundred cellul ar
106.  dbasempuienniany ane of daimeH6- W gdivrgnn o¢llwar cgngfewit éxsaigd one or
[ : ' L gal. .specinen frQo [ rgani.sm.of .
more o cbiSteclsTs B idl SBE s FB0LAGTAIE e LLORIATR g sid one
or moreagigraoteaistids of kit rellf&-cbasitwtre isitnaisal ity mewutng annaescriptional

aracteris rises cellular constitue
state of i1 A Bhton 2 0 s B Ho RS Eoro i AL oS b gD ek ielggical
ﬂxmunapundances of at |east five thousand cell ul ar
constituents in said test organi smof said species or
said test biological specinmen from said organi sm of

Zgé %&3{9&% ?%n}l] ngQe of d:-mﬁls %8 %Btvﬁ{er n{;]a @ahlzﬁ"?:gnﬁftu&{t ?ﬂ &84 one or
_ erein sald one or nore characteristics
more catlohp costtcoslid apmteit emba chansrdristb imshachore camabrs ahatactetisics of

i Gt § SRS Dk PRSP R P

-~ in said feft 3@dnthnt &5daid test biological specimen.

108. The computer of any one of claims 86-105 wherein a characteristic in the one or more
characteristics of a cellular constituent in the plurality of cellular constituents 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.
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organi sm of said species or said test biological

speci nen from said organi smof said species. 105. The
comput er of any one of clains 86-100 wherein a
cellular constituent in said plurality of cellular
constituents is NRNA, cRNA or cDNA. 106. The conputer
of any one of clains 86-105 wherein a cellul ar
constituent in said one or nore cellular constituents
is a nucleic acid or a ribonucleic acid and a
characteristic in said one or nore characteristics of
said cellular constituent is obtained by neasuring a
transcriptional state of all or a portion of said
cellular constituent in said test organismor said

109. t’lélﬁtcomp@ﬂeb@ﬁ gl one 9p eleinpetd-10p07hergina chgrspigriatic ipfthegng or more

characl%ﬁse[}fg Laluih BRsitPene WQ Elupalﬁ]y %ehl%a?ﬁorﬁﬂﬂl%hfstléj@&énﬂlﬁkd by
one or nore ce cons uents I1s a protern

measularghmacuhmj_r aicd mrsit—aansiatlona]samﬂﬁcmlen of thm:tel_éular consifltuent in a sample

bt'f%g?raﬁ%ErIStlcs of aid eII r constituent is
obtamegray e%ﬁr%‘é?ﬁfﬂﬂa‘e&"ﬁt Fli’fﬁ%'ﬂ"e“st ate of said -
cellular constituent in sald test organi smor said

test biological specinen 108. The conputer of any one
110.  Jheepupwsr Fomyese helpms o0 e atPeMhe®einc in the one

?1&%&%&1 %ﬂ%%eﬁh‘ngﬁéc%ﬁre%d hfrhi tk%ﬁ{od&os@é L ygnt in

plurality o ul ar co stituents Is t’erm ned
waik iiplogisd fomee ¢cosesitivfy for dryg.t aggi ng fol | owed by
tandem mass spectronetry analysis of the cellular
constituent using a sanple obtained fromthe test

111. QhgBmPikeOs, dnf@nt 05 tlakisH60es eal7- KeshidiEn. 94 LAl -
2901677v2 109. The conputer of any qne of clainsg
5650 TR uglie dorFesel NG FRetie stid PREATY of MEdEhieots i o
Qﬁlﬁﬂﬁ%h%" df%dcﬁ:ﬁ c%ile&w%ﬁj Aeﬁije%t Ha rﬂfk&ﬁﬁd&)ﬁrgf ehdh Jﬂ?@o Or more
pl urality of [ Tular Constituents Is determ ned by

biologipal deatmreng an act|V|ty or a post-translationa
nodi fication of the cellular constituent in a sanple
obtained fromthe test organismor in the test

112. Hihekegpwed ofsidmi I nvherdid Gach Bidogioaifuitere inbaidiyo on@orzfbiological
clainms 86-93 or 97-109, wherein said instructions for

features 15 @aRGeR §1igidc i ve sai d plurality of nodel scores, and
said biological feature is sensitivity to a drug. 111.
The conputer of any one of clains 86-93 or 97-109

113.  Jhecenputetniclaimskld rdteran said vo prmeiehivlggiceldestyiss samprises a first

. f del scores, and the plurality of nodels

dweam%%#%g%%ﬁée yﬁggpresent the I'i kel i hood of each of two
or nore biological features. 112. The conmput er of

ain1111 erein ch ol.oqi ture in said two
PR R R SN R v 1 = AR s
148 nBRIRIENS fordbe il Rcdild séﬂ'ﬂ 9hﬁamy S8 4GOS, JRBI €

bi ol ogi cal features conprises a first
the plurality of models collectively represent the likelihood of each of five or more

biological features.

115. The computer of claim 114 wherein each biological feature in said five or more
biological features is a cancer origin. _ |
- 95
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di sease and a second di sease. 114. The conputer of
anyone of clains 86-93 or 97-109 wherein said
instructions for receiving receive said plurality of
nodel scores, and the plurality of nodels collectively
represent the |ikelihood of each of five or nore
bi ol ogi cal features. 115. The conputer of claim 114
wherei n each bi ol ogical feature in said five or nore
bi ol ogi cal features is a cancer origin. 95 LAl-
290167742 116. The conputer of claim 114 wherein said
five or nore biological features conprises a first
di sease and a second di sease. 117. The conputer of any
one of clains 86-93 or 97-109 wherein said i
116.  Hsrsogwpics aEclain 1 Fewhereingaid foesr morebiolpginal feafurgsycogprises a first
diseasd BRE] Seg&&f(ﬁ%as@nd the plurality of nodels collectively
represent the 1 ndependent I|ikelihood of between two
and twenty biol ogical features. 118. The conputer of

aim1l7 erein each bj i eature in said

u7. iRt e TR T R BT PR s i 05
%_fdlgiﬁ:lgnmﬁb@i for rei:&i9in§-55@im&ﬂblﬁlﬁlﬁli@’_fof@ﬂll(ﬁlitel’TScﬂ)ﬂez, ader ei n
sai tween two and twenty bi gl ogical features
ég‘?rbll"w‘ laéofdn?qsﬁ'rl%%ollﬁp%‘@é)sr@mﬁwt thegBi<giaeat Bkelbeod gbipwpen two

and twERYBHISic FQ@AM product for use in conjunction with a
cohputer system the conputer program product
conprising a conputer readable storage nmedi um and a

118. Cﬁ@%%{nz){lter Bf Q8L2M 7% eI} ez ﬁgggggﬁ t%allj.lpeelgl ﬁiﬁ’bewe%n two and
conput er program nechani sm conpfFising. (1)

twentyibibgival tfeaminss fsar capemdrip@. dat a, wherein said data
conprises one or nore characteristics for each
cellular constituent in a plurality of cellular

119. CRRThinpURPbSCIhRAT 1 TRNSiReSA bERASH W ahdventy BiSlogical features
organi smof a species or a test biological specinen

comprisesgriirghdigragaidshiesendds@sspeci es; and (ii)
instructions for receiving a plurality of nodel scores
or a plurality of nodel characterizations for a
120. P\ compitéryprogranqotedist fortoer micon@activmeileh canputer systesqite
ﬁ%uralitz gf nodel. scores correaggnds to a res&g&%ive ¢
COmPUEBEETATRPOANY BIMBFERE £ Y OBP DA, © SaE° Pediva Fomputet
prografi@si@hatigh REbEMRIIARIrEihI BE doputsdhtgiiRiabchfRmomprising:
wherei n_each said nodel score represents the o
I Restopiés forrseadip grlagivkarrinmaigidgtac opppis s os oy chaprsteristics
for eac% € aﬁ'.tc'oﬁﬁit&@ﬁi ﬁl %I%aﬁi?ﬁ&ﬁﬁlﬁé%@ Bfat hAAR bt neasured in a
I ol ogi cal speci nen, and conmputing the respective
test organigm| of sspeades o1 adedt Bigqhbgicad kpdcymedf from delorsamimesf said species; and
%mgé&%gnsd o} ?gcg}vgﬂgna%larrglﬁtyn&dﬁédef' §& ora plurality of model
characterizations for a plurality of models, wherein -
cach model score in said plurality of model scores cbrresponds to a respective
model in said plurality of models, said respective model being characterized by said model score,
wherein each said model score represents the likelihood of a biological feature represented by the
respective model in the test organism or the test biological specimen, and computing the

respective model score in said plurality of model scores comprises determining the model score -
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96 LAI- 2901677v2 characterizing the respective nodel
usi ng one or nore characteristics for one or nore
cellular constituents in said plurality of cellular
constituents in said data; and each respective node
characterization in said plurality of nodel
characterizations corresponds to a respective node
in said plurality of nodels, said respective node
being characterized by said nodel characterization,
wherei n each said nodel characterization indicates
whet her said test organismof the species or said test
charactetioing ghabpcs RECinbBd) ubih@ bhs ail ioRclanteitk forSale @r more cellular
.specjes. js a nenber of a biological sanple class
consﬂwgm @sSé#trﬁ!efaB‘y i cellylysopstitnenss ingaid dataaaed  conput i ng
the resapebhdtBvaREaL fhat@stfbh fldi@PutdlitP 8 Hodel characterizations
plurality of nodel characterizations conprises
correspatietorA 1epegtivdmodal debaid plaraity effhodets, onid uespegive meodel being
spects.qf . the biological. state of.one or nore . ..
characliHot 7 mRadlcpralpdiaFiat duefcin pfie o0 aptsgpagpion indicates
whethet ;ié trést ghgaﬁi&élidf tl&aﬂmciek&_tra;aid t_&sg bgoldgiém&ﬁmdpﬁoﬁ@ﬁisﬁﬂmﬁganism of
. i.) sending data, wherein sai ata conprises one or
said SP%*H?SelS ol af ¢ Biologon) Brnla EAssTEPeRniE] DY bnEEPeetunTIots), and
compufin@thé r&pbdid e HodeEHard iz E@Shishid Srslity RRIndABV G aRER R zations
measured in a test organismof a” speCies or a test
comprip¢seletagindang e axddebehatactshizatipnoisinging wr oforgaspects pbibi biplogical

i ANl l.ur aki f I r..a..
st o & ks S Ky 8 LUl o Ry SRRl g .
of nodels, wherein each nodel score in said plurality
of del scar.es corresponds to a respective nodel in
121. §5Fgﬂﬁ§ﬁP@PPF9gof model s, said respective nodel being

GhasmBieddiZ ehcbdin 584 datBost8hriss Oh&or m8REHMASIALIEs $8CdAch cellular
said nodel represents the 1ikelihood of a biologica

constitpeagin # Rluradipr elcsHulageapstipuprts thaphgye bepy mepyers] injariest peganism of a
o J: : ' [+G.ad I, , and
i 3 DO 055 oLl RSEL T
lieediving a pluralitgteff nedelrsesres anpplusdity oidhedaiichiragerizacons for a
) l.m)gel sForE .characterizing the respective nodel using
plurality oX MoAeIS Whereilar act eri stics for one or nore cellul ar

const kddhghddel bddré il sdidadliwaBlyl dfndilkl €8kdsebaAtsponds to a respective
constituents in said data; and_each respective node
model inysaid plyrabtypfmadilsi yrideesrpchyemans! byingichprgefgrized by said model score,
and wheRM &h kil ﬁﬁ)tdieﬂ'%éres fhe ﬁF&ﬂ%d bPa BiolGFRF KalufEr é[ésﬁted by the
I 1ty of nodels, e

in said plura sai d respective npo

respectiyeimmygle! withe st arganisl obthe $ext biotngital spebiameag st dongtutiog the
wher ei n_each sai del. characterization indicates
respec B B TR pEHRPELTECBRMR A BTG & paty! soor

charactbiizth® e ¢édpe PR hdiRhudifiOMMeSrintbro EgaRitS&iBLHeE {09 6né 6 more cellular
cies is a nenber of a biological

-~ 2901677x2, saj d nbe
constitieafsp gai P&g@lwetigé@%ﬁ%wﬂwnw% spiddpacttdve nodel, and

each respective model characterization in said plurality of model characterizations

corresponds to a respective model in said phurality of models, said respective model being
characterized by said model characterization, wherein each said model characterization indicates
whether said test organism of the species or said test biological specimen from said organism of
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conmputing the respective nodel characterization in
said plurality of nodel characterizations conprises
determ ning the nodel characterization using one or
nore aspects of the biological state of one or nore
cellular constituents in said plurality of cellular
constituents in said data. 122. The nethod of any one
of clainms 56-59, 63-75, 77, 80, or 83 wherein each
nodel in said plurality of nodels is characterized by
a nodel score, said data conprises one or nore
characteristics for each cellular constituent in said

said spBdid 8 hainiamistk of £blolWeial S@ip3d E1hdseBISsdntAbyNRY RshREMe model, and
measured in said test organi smof said species or

compuling therespectiyieanasigl duractpiastionan stid pieraliy of odelshareisrizations
compn§<%' &Iéﬂﬁﬁhgﬁm il cﬁﬁfagteﬁkﬁ 0%%8&%' onk %@H&'@%&%Q&P {)]f th€ Biological
sensitivit resi stance her apy . The
state ofetchodhopé celubdr woistitientsan edid phwaldy vheallaby cosstifuents in said data.
adm ni stration of a drug. 124. The nethod of any one
of clainms 56-59, 63-75, 77, 80, or 83 wherei-n each
122. ribdehethdd Faing ofid uﬂ‘ca:luhis)s@zb opde| 7, 86, swisaraetasi zed by
a nodel score, said data_conprises one or nore

@ﬁ%@e@eéﬂm said pluralisy ofanedeliia charpeterized byta medshecors sai d
Rhidld@tal (ﬁ)ﬁlp?iges%leloy hidfe &Q%%e&’fsﬁ'@s%ﬁ eatcﬂ %Elhhﬁvc%ngﬁﬁéht in said

nmeasured I'n sald test organi smof sald species or
pluralityaf deltvé@tcomtwemgﬂ thatl haspbmnmatstﬁmé in séd wstorgrniing of sfd species or
d said biolo feature conprises
sid e Belof A a3 S5 ea BB YA v it 1 om
328 .blahgcﬂ&‘édmd cOompided seRsitR4ty \oh edsiitdmes & Athehapy.apy
conbination is an adm nistration of a conbination of
drugs. 126. The nethod of any one of clains 56-59,
123.  G8e ftholilof cBln 198 ﬁére%@a‘i@ih@ra%ﬁ aCHh MRRkrAtnSA! 'th'ug
plurality of nodels is characterized by a nodel score,
98 LAl - 290167742 said data conprises one or nore
r e in said
124. aﬁ%ﬁyféby %d?%§§§§€@t%%3%ﬁ?é R%%Bhggegbeen
Hmcﬂsuodﬁﬂ in smd:piurhlit;e&ftmmie@u csaraaérizdibg aapaizl sorgr

sai.d test hiological specipmen.froms rgani.sm ot

3 GateaiopBes B¢ Sar e el Ea P ek eSS s n spid
pluralityBF 88 fubdricendicdRtthalha®d bn thea8B8€ irDdaid lektrkP@oOdaid species or

recurrence of a.disease. 127. A nethod for detern1n|ng

said test h@lqglq@bmeﬁm ffmﬁaléﬁr&w@@rn@md@pecae%m ogi cal
§£&‘Bi cJI éﬁb'ﬂare §&hn€%§é Qﬁﬁﬂm}n Bﬁ‘?esﬁteaﬁigé){ooagﬂl&%g;(E iHhtfon.

repre int i ol ogic eature
is a dlsease a sensitivity to a drug, a prlnary

nor _.si,t f igin,.a sensitivity.to a thera .
THABeriiof i T4 Sl Btaty Foribinitortis iR gmtion of a
-combind®érdSt Bhgsc potential of a particular disease, or a
: i keli hood of recurrence of a disease, the nethod

conpri si ng:
126. The method of any one of claims 56-59, 63-75, 77, 80, or 83 wherein

- each model in said plurality of mo_dels_ is characterized by a model score,
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(A) using the nodel to conpute a nodel score, wherein
the nodel conprises (i) a plurality of tests, each
test in said plurality of tests specifying the
identity of a plurality of cellular constituents, (ii)
a calculation algorithmthat specifies an operationa
relati onshi p between cellular constituent abundance
values for the plurality of cellular constituents in
the one or nore tests, and (iii) a nodel aggregation
algorithm that specifies howthe plurality of tests
are conbined in order to conpute the nodel score; and
whidrdatacobdpeisesashe lor 508d €hasdRe@istitBr 4R chillMe doRqatedt hataid
the orqanisn1or t he bi o] ogi cal specinmen has the )
plurality;of celyflargonstgugnts thatheye e merguisd 1t sd teplpsganism gf gags) species or

. ' i i : r said
said tef BIPRRLE Sbccirofind S0 BRI SRR Bl BT o2
saiddielpgied deatirs camprses emetdsBic phiatiniaiflactiseade arllkieRhood of

recmelllge%f vxglseereei n said cancer is breast cancer, |ung
cancé?, EFOState cancer, colorectal caneer, ovari an

cancer, bl adder cancer, gastric cancer, stonmach
127.  R3RERE fok B¥EFminhd WellileelikbS Rt £ARESTism BADGoRMidaf specimen f

A aBed Lot Ul o A DG, Sl BEA TR omggipnen from
said orgamisnobiasaf bielngiosldeastreatmsented by-anpedel whieran thetthelogical feature is a
. bj ' specimen s .a biopsy or. other. form qf
discasedb SoRBif ko RS TBmirh Butl S oRli. §1Bn IS B,
combinpfias taatdstarte ¢O4 Mefplyddnbiiation) \aahtast@idyotahtial of adparticular disease,

or a r?ctun1 1%1. The nmet hod of anyone of

.. St.omach,
Ofallkelr%gﬁ@?i@zm@s,o fASFEEADE methad FomPIEPsof cel | ul ar
¢aNSdind e McRlel BIBmPTANA mERNERE, v 132. The met hod

of anyone of clains 127-131, wherein a cellular
const fhegeerel pompyigesi(ipt pluaality 9f tehts.cablh testin seidwhirilityofitests
. ..ej . i C,.ACI .
ol e TN B Pl SORUSLE 13 A oy
specifidsyan wpaationah eelaionstap betwieph celhiddr cosdtiient afundhdceanluas for the

.. POLti of said cellular constituent..in sajd test . .
pratit 3t BonetBieht I htonBioB 5 s OGN P e AtsieEstippalgorithm
that spedHich @6wahe ROMARLAEstEArBIcHMbikdd inlSder WREMBUIR the H64d] UERE;
- constituent in said plurality of cellular constituents

is a ﬂ%ﬁﬂ@ﬁﬁ? and a characteristic of said cellular

const i . . ) . . . '

ot at o oor L icrABH AR BXoROR il M Aok S| AL bR cal
 specimar lipathshivogicaldficauteaspreiintdddyi thamodgleaidren. 134. The

E@)tc%%gmgrfica?ﬁ said %o:%lf)utgé BlodBt stare oF sord BG4

128. The method of claim 127, wherein said disease is a cancer.

- 129.  The method of claim 128, wherein said cancer is breast cancer, lung cancer, prostate
cancer, colorectal cancer, ovarian cancer, bladder cancer, gastric cancer, stomach cancer, liver

cancer, kidney cancer, pancreatic cancer, or rectal cancer.
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a characteristic of a cellular constituent in the
plurality of cellular constituents is determ ned
usi ng i sotope-coded affinity tagging foll owed by
tandem mass spectronetry analysis of the cellular
constituent using a sanple obtained fromthe test
organismor the test biological specinen. 135. The
nmet hod of anyone of clains 127-130, wherein 100 LAI-
2901677v2 a characteristic of a cellular constituent
in the plurality of cellular constituents is

determ ned by neasuring an activity or a

130. PRSHrcihoaBshnt dREklaimel i 27-¢2, ndlredd tht Bel6Etd] dpsdimen is a biopsy or
constituent in a saggle obt ai ned fromthe test

other fesyafrfiampiedFom a tymer. bloed, vng) alyrashia lapmp ginkestate, pawlorqgiam, an
ainms 127-135, wherein the
ovmy;%%%?%%i%%a@@¥g?§%g%ﬂﬁ%ip conprises a ratio, wherein
the ratio nunerator is determ ned by a first cellular

nst t abun for st ce r .
L B Gt SRty O e 20 1R viruee plukpicd 8 sill s spesgiuens
menﬁ&mxhjdmaﬁﬁﬂnQAdenonlnator is determned by a second
cellul ar constituent abundance value for a second
cellular constituent in the plurality of cellular
132. ?Ré‘ﬁ[eﬂh&l‘%%@ron%%?c Fﬁﬁﬁiﬁo%@{enﬁ”yone of clains
rein e operational relationship
ecalslaswsstitaen ioshid pluufht;( off cellulai cortstiehts id anucleic acid or a
]ﬂxmu%onsgltu nt abundance value for a first cellular
%ﬂgfgtﬁlnt inthe plurality of cellular constituents

@mbh@tabﬁenalcsﬁam&lﬁﬁlr lcohshitu et DR Dbiatried by mmm@aﬂsa;h;uﬁmal
second cellular constituent in the pl ity

ur
state of | dipaRIGH €t cghbHpcongiEent i gaidriept RSaampn G 31‘ @Sbbwlogwal
speciménh.al M6 127-135, wherein the operational relatlonshlp
conprises a logarithmof a first cellular constituent
. abundance value for a cellular constituent in the
ur l | s. 139. The nethod of
133. gﬁvgﬁéoé f%%snﬁggpﬁﬁkéﬁgFﬁleach respective test
arellier C@ﬂﬂlt@é’nt ingaid pluedityoleliplt s@stiaenid pyeprotdi, @adol d
and a |l ower threshqld wherein the r ective test
. ﬁ&gﬁ‘rf‘?t%ﬁt’;? of e F?Igﬂ%fé@nftau% & Jhbtiusd WEBFs AR A Sppglational state
of said E@Rflar\BhdiRuchPm sultest BSRRST bV@id t@é‘t‘bl(ﬁ%ﬁ?@ﬁ dfedilin upper
threshol d; the respective test does not contribute to
the nodel score when the test value for the
o) iUpper threshold and
134. Trea d¥ﬁmﬁ%§%0%§%%§$ ’ﬁyggﬁ%ﬁg and the respective
2] ehdra«tergm iof e eylldardonstiudre én the ptdmltgmﬂ edlluda epestidears is
is less than

detennit(lﬁcguﬁngg?\}té?t\{)g% ggdfﬁ%{f@tupy%a&grxﬁéfﬁfé%}gé %gt S m mass spectrometry analysis

of the cellular constituent using a sample obtained from the test organism or the test biological

‘specimen.

135. The method of any one of claims 127-130, wherein
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140. A conputer program product for use in conjunction
W th a conputer system the conputer program product
conprising a conmputer readable storage nmedi um and a
conmput er program nechani sm enbedded therein, the
conmput er program nmechani smfor determ ning the
i keli hood that an organismor a biological specinen
fromsaid organi sm has a biol ogical feature
represented by a nodel, wherein the biological feature
Is a disease, a sensitivity to a drug, a primry
tunor site of origin, a sensitivity to a therapy
clibiab@tistiof aelli@lal Sdndfi@enttio thie ghieliay celbNmronaiti@is isa
metastatic potential of a particular djisease, or a
detmme gbﬁ%&lam@fanraéew ‘érr?dé’sbgm%f* latignal gapdaficatign of theseiuar
constitREP & ABREFARMSATERATRE tedt (Fanidnfbr inNBE FATibBBRall PEcimen.
using the nodel to conpute a nodel score, whérein the
nodel conprlses (|) a plurallty of tests, each test in
I|t est Lng the j.denti
136. %Fu : aﬁm? ééné:leIf cfaénrls z%7n zfoe g%etms?ﬂe gﬁgatl lat}/on%lp comprises

a ratio, o;@lieeeu:h fh‘mrmtib adrg@titiof Brdetei@dined bpecﬂrﬁticeﬂulanccmpﬁnattlabmaiance value
bet ween c consti.tuent undance

rel onshi [ 1u
for a iy lblereopstiueg! ingheplyr ?"EX/Oflcﬂ"hB]é’f fanstuerts Ard thedaliq denpppinator is
determln3@ b9ABehd Q@ﬂlﬁart Rabtfuerf lerﬁhhée)vaﬁlerfgfjﬁkec@ﬂcgéﬁﬁlﬁ& lcOktituent in
algorithm that specifies howthe plurality of tests
the plugplity efsethilpeepnistifuprtsler t o conpute the nodel score, and
wherein the nodel score specifies the likelihood that
the organi smor the biological specinmen has the
137. Bhoehod af arfy&ﬂie@fela[rﬂﬁtmlﬂfﬂ, &(ﬂleh:j/n thb eperati@lal rebnidn§iB) comprises

u or canmuni.ca ai cc Qut node, .
a produgl 3 Qe firs ey laf o B h indapgg valge Eor S el RS iyt n the
plurahtE}rc)@ BiIRdar@bnindintd akd Qi) YORERI L110RS Boﬂsﬁﬁﬁﬁﬁ%a‘ﬁ&aﬂc@ Shiuk for a
the one or nore tests conprises an upper threshold

second galipler qopetipent iy s phirlityiet ediufar cpestifucsigect i ve t est
positively contributes to the nodel score when the
test value for the respective test exceeds the upper

138. Thamwsthod df anytome o€ slpaut 137kl 35 sthedtoethe npératmml reldtiohship comprises

*alogarE of R iRy s AR B Eod ot BSmirERe il 1L il Samsiragntingne

pluralitg beadlRiar thasfiniehe. | ower threshol d; and the respective
test negatively contributes to the nodel score when

the test value for the respective test is |ess than

139. ThB Sad INRIF oh P bES 1 ms 197- 154) th%&g 10k edpetfiée teﬁ in the one or more

corrput er conpri sing: a cent ral processi ng unit
tests conmntmswn L@puph@dhqléanm@lmﬂtredmbtwh@gm ng unit, the

d
PR TRl Al Bt oo P ST P B v for e
respective @it Spasledisﬂh@@pes thréshs]da

the respective test does not contribute to the model score when the test value for the

respective test is less than the upper threshold and greater than the lower threshold; and
' the respective test negatively contributes to the model score when the test value for the

respective test is less than the lower threshold.
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bi ol ogi cal feature represented by a nodel, wherein the
bi ol ogi cal feature is a disease, a sensitivity to a
drug, a primary tunor site of origin, a sensitivity to
a therapy conbination, a resistance to a therapy
conbi nation, a netastatic potential of a particular
di sease, or a |likelihood of recurrence of a disease,
the nodul e conprising: (A) instructions for using the
nodel to conpute a nodel score, wherein the node
conprises (i) a plurality of tests, each test in said
plurality of tests specifying the identity of
140. Pl dbixghutedr propirart @tddubfor 6RN18 todjugtlios withwledphguterdystem, the computer
calculation_algorithmthat specifies an operationa
programdyredicheRIpRIEs et Rt aeadably slosednsdivie apd a BomBMRCRIOgram
mecha%{iﬁ:hléﬁﬁ;e&@ﬁfd, th&€in, flkbAbhicy xﬁEr biiafils Féétbﬁrﬂﬁa $hd ikelihood
the plurality of tests, a 111) a nodel aggregation
that anagirgporsint ¢ra biplogicabipeciirfeh donhond odgeniondiapa bindrgical Estuge

a combi ned | n_.order. to. ute the model score, and
represpfed B AP, Hhie e ploBiildERiteds  diee R A Piobat e 2
primary Reénd@rsfant sginsa dehsitibitplocghed@py caisiahtioha Fastdnb€to a therapy

.bi.ol ogical feature represented by the nodel: and (B)
combinageR.ATREIARHLS RAtrtiabATRRT AT dieats of & 9%0%8\%?@1?6 ofa
diseased %fcgrvr\llgﬁte%%o%rdnk kebhRRAfompkfithe: The conputer of claim

142, erein each respective test in the one or nore

(&3 instrugsionp firgemgdhe mpgad ito cdmmuh o pdalrgors, Whewein

cont it et bl (8 n R REE L s, A% 1BPR APty g
specifyidpethe ideapgalfiapdurhligtof edtdadsndtingentsy ped (if) Arcakblation alpbéthm that
respectiyve t not contri bute toéﬁhe nDdeH sgore

. st dpe
SPeClﬁ%f‘é‘erFW&w’Paéééa%%sg‘@%FﬁYeePﬁ%”“l?fé%%t‘?“& yndance alyeg for the
pluralit?rmﬁ Belllg cURAREertdih IR \GHethrdfe SsRALRN (iif)RAROAd) BgdrOWMBbn algorithm

hreshol d; and the respective test negatlvelﬁ
that specifinshiopithe pluradity pltests dis| combined inaeder totrempats thg alodel speye, and
he respective test is less than the | ower threshold.
03 LAI- 290167702 144. The conputer of any one of
cl ai mthelm@d] sahespeciiies diedikdBbadabatphe agsniomer dre himlpgical

" . Characterjsti for each cellular constituent in a
specimgy s bllosicel faprt segreseusilhy VMR ARt have been
RS egiohfoR chb@ifunRbGRN ISR hprleSROEH] 88010 br shid Bisdlihood.
bi ol ogi cal specinen from an organi sm of said species;
each nodel in said plurality of nodels is
[ ' |1 48C - i d.: .
R A YL o TR 140 PG Ath ABhdtive estin hp one or
more teg@tcempiistecin mppe thiestordé and 4 Wsver Tresholdwphidrein pr ogr am
roduct,. of cl ai.m 35, rei aid,data c ri ses ope
O fapph st ato Delep B8 BuBEROaSR: B BB Al for e

respective tésh@xceeds the upper threshold;

wherei

_ the respective test does not contribute to the model score when the test value for the
respective test is less than the upper threshold and greater than the lower threshold; and
 the respective test negatively contributes to the model score when the test value for the

respective test is less than the lower threshold.
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plurality of cellular constituents that have been
nmeasured in the test organismor the test biologica
speci men from an organi sm of the species; each node
in said plurality of nodels is characterized by the
nodel score; and said instructions for comunicating
communi cat e each said determ ned nodel score. 146.
The nethod of any one of clains 56-85, wherein said
data conprises one or nore characteristics for each
cellular constituent in the plurality of cellular
constituents that have been neasured in the test
142. or @adpusdincomptifiagt est  bi ol ogi cal speci nmen from an
or%gnisn1of,the,§pecies; each nodel in said plurality
FFepbyarecesingWibact eri zed by the model score: and
SAhEmGYNT0HPI LA kIR cfik A Rr&RER AHRIMEAGY &R a moduf}e for
determi ned nodel score. 147. The nethod of anyone o
determggting g likelitgnd thi er eiganiamfdradhiolagidd|speqime op saidadrizanysm has a

. .S I r i.zed .b . rst del. score
biolost (AR rPprk o M TRREL AR b Bictp kS RS 2681,
sensitivity tb @ diingt printeey tuasir sibe ghori Gm ackenditietyt ©%t thérhp} aghtdadtion, a

.. speci nen has the .biol ogical featu{e whose | i kelihood .
resistace 0 p H5rgpd SREBIAH™HEF PSPofEE| Of ARpCMMSGISREe R Wfelibood

of recufBY @M a@fiseticAtH¥EnRRIEHmpMIRei N a first nodel in the
plurality of nodels is 'characterized by a first node

ddoinstrucipap &rpsingdhe mpdel theenute e srodel sepreewberein t he

li kel i . Al - Y i

L AR A0 o AREE 15 AR
specifyirgathe identityed pluralike of bdimthr icsnstineptseaahii® d chiyulatien 4lgerithm that

..hodel . 149. The net hod of one of cl ai 56- 85,
speciT g B PR S B A B 5 Lo UG s FRbTaE Vo i ghe
plurality @B Ril & QORHRINt M ehe FuMlifleofatRa aReLINPL &odalfa%gre'grﬁtﬁm algorithm

nmet hod of any one of clainms 56-85, wherein the
that speegiissibopihe ety mere destrese sumbinerhinprderdp pgmpnte thegnodel score, and

whereif F ansfer protocol, an internet protocol, or a file
sharing technique. 151. The nethod of any one of
cl ai mtherddel sdves gicnifieh tellikghlerodtth thoetghnism or thefbivlogical

. first del . in.the pl | jty. of s, th
sesimb {310 BBl Bab P Be B YR Bh e et ©
0B pihsigictiahs fos peainiRiRatfigsSsald @niueddagbdot kedre at saiEliNBsE.

likelihood is represented by the first nodel. 152. The
met hod of claim 121, wherein the sending step sends

143. ThkSmP@tAof dam 1l GIBLE eaepfegy%c?&e sibgfiﬁl tl\?%wléjcfr RS Bests

‘network. 153. The nethod of c erein the
comprises ay Lpppr sireghobbands lowiedthgesheldodiengina fil e transfer

| n._intenn toc o .a fil sqﬁéi
Pl 184 o 0 el B G he i Bt e Faue for e
respectil2 Tesf 3Qeedshies apper thaeshbidgher t he nodel score, the nore
| the respective test does not contribute to the model score when the test value for the
respective test is less than the upper threshold and greater than the lower threshold; and

the respective test negatively contributes to the model score when the test value for the

respective test is less than the Iower threshold.
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likely it is that the organi smor the biol ogica
speci nen fromthe organism (i) has the biologica
feature represented by the nodel or (ii) is a nenber
of the biological sanple class represented by the
nodel . 105 LAI- 2901677v2

144. The computer of any one of claims 1-34, 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;

each model in said plurality of models is characterized by said model score; and

said instructions for communicating communicate cach said determined model score.

145. The computer program product of claim 35, wherein
said data comprises one or more characteristics for each cellular constituent in the
-plurality of cellular constituents that have been measured in the test organism or the test
biological specimen from an organism of the species;
each model in said plurality of models is characterized by the model score; and

said instructions for communicating communicate each said determined model score.

146. The method of any one of claims 56-85, wherein

said data comprises one or more characteristics for each cellular constituent in the
plurality of cellular constituents that have been measured in the test organism or the test
biological specimen from an organism of the species;

each model in said plurality of models is characterized by the model score; and

said communicating step communicates each said determined model score.

147. The method of any one of claims 56-85, wherein a first model in the plorality of models is
characterized by a first model score, and the higher the first model score, the more likely it is that
the test organism or the test biological specimen has the biological feature whose likelihood is

represented by the first model.

148. The method of any one of claims 56-85, wherein a first model in the plurality of models is

_characterized by a first model score, wherein the first model score represents the likelihood that
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the test organism or the test biological specimen has the biological feature whose likelihood is

represented by the first model.

149. The method of any one of claims 56-85, wherein the receiving step receives said data

from a remote computer over a wide area network.

150. The method of any one of claims 56-85, wherein the receiving step receives said data

using a file transfer protocol, an internet protocol, or a file sharing technique.

151. The method of any one of claims 121, wherein the higher the model score for a first model
in the plurality of models, the more likely it is that the test organism or the test biological

specimen has the biological feature whose likelihood is represented by the first model.

152. The method of claim 121, wherein the sending step sends said data from a remote

computer over a wide area network.

153. The method of claim 121, wherein the sending step sends said data using a file transfer

protocol, an internet protocol, or a file sharing technique,

154. The method of any one of claims 127-139, wherein the higher the model score, the more
likely it is that the organism or the biological specimen from the organism (i) has the biological
feature represented by the model or (ii) is a member of the biological sample class represented by

the model.
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