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- 530, illustrateS how'su

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

WB@g@gy@?gﬁPPLl CATI ONS Thi s appl i cation clai'ns %%Qﬁfézﬁmmszoos
under at ent

US. C 119(e), of U S. Provisional
Application No. 60/577,416 filed on June 5, 2004 which
i s SYSBENMS ANUMEFBODS BOR PETEEHNG BIQLIQGICAL FEATURES
entirety. This application also clains benefit, under
35 U S.C. CROSSREERENCISTOPREYASTEDAPHAICATIONS
Application No. 60/507,381 filed on Septenber 29, 2003
which is incorporated herein rence, in i

, b f t .
ent i r Shis appigagion siaime Benedts e LS Ged BEHek pf U.Sifaeyisions! Patent
ABplieaioitNe. 5337y Bled o runf'sO Y ORISR fBbrateg herein, by

2FE3nauhirciks drsirétnc Thipappliediohetseictamb pemedit curelocds ULSIC. § 119(e), of

i irety This appl i i b
Vo ErmisioRas et paPHCapPn s SOBLT Rt Biesham Seatsreer g, 2003 which is
ﬂngé%%;atgdl}ﬁw%iﬁLl!@?%;fégéhc%pin]i%tiffety.2@91@’ pPida®iBn hfo claims benefit, under

I ncor por at e by referente, inits entirety.
ThUsS.GpHll I ¥a),iob B 5. ProvismoalaP aton tipplicttionNa. p0ffd71446ffiled on

e g R e, s B

:%}{béiic%ﬁ‘onqgtaicﬁﬁﬁﬁitatién—ilf-b@sQfg?_S._ﬁ?aEn{ NYERRHEN NS 13/861,216, filed on

of this invention relates to conputer systens o
e 40280 wdidhos icamorated hergin, by stferghesalin fiventireys  Thiganplication is

s _di sease. in biplagical i .
G50 ARG BT B SBH RO IO TTEAR fene
Zhe ahRhiis inkkorpaaaabiertingbp adftrende, Al diftireta.

classification of diseases, the results being used to
deterni ne what ki nd of di sease the atient has and to

predi ct the person'k FEShBAIE THHE NV QMer api es.
The effectiveness of the process depends on the

0521 B IR e G S

BDRgidANRaRfesPsRh @k AfehdeOTn Eiﬂ!&?{capﬂqebﬁhéﬂﬁs started to
refi'ne and inprove the classiftication of cancer cells.

See, for exanmple, Golub et al., 1999, Science 286, p.

o3l Further, VaNEAcRERGUNY oF FRaNMBLHGN! 1> P-
c nol ecular “profiling" is .

i mprovi ng cancer classification. Van't Veer et al.

showsy ifhatstehhf rdtRebIY Gefting3ls@eNR 16 ¥ikeQSEE phidnt afdihitag
of breast tunors, carried out after they had been
odagsification 9f diseapesy B¢ revdin bemgseditordstesmang whatigindef disease the
W | | ini j espr .
SRR ] b 8o TR T AR A Bl 02 TR ROGvenss o
e paice)depdiddathniudliay of th@ickissifiadtionbrAxdedst orathe ease of cancer, the

atients Is chosen accordi ng.to ious criteria, suc
ABCH il ragioaReY BRTIARGY SN B OBNAOH DG Proteis from Simor cell has

o et ?@fﬂ%fngiﬁgt Qe TS aﬁs%ifﬁé%lﬂbf} lth; éﬁﬁl\g&l MBS, 96t %ﬂ%ﬁh@%, Golub et

unmor si ze), er cancer ce ve spread to t
dAUA D99, Scientey/ 2§ pnhtlles and how many nodes are invol ved,

and VY-hu?'tthgt(?, r\/arq’it egp egt a?.l, 58(52% ?\Ilature 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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met astases are present. In wonen with no evidence of

WB% off 32hS the mai nstay of treatnent ained ﬁkTﬁJ‘éEdo 832006

the diSease is the renoval of the tunor and

radi ot herapy. Unfortunately i 5 sone of these

patdadfwhichan el vedeleerining fumior aize)mﬂ]a&ibaeanser C'EHSJ bave spread to the
there is a neqfeid to |dent|f

BURHiaR, H}Hhél a@e&rﬁlel}ov%% tar3 m%}lg{:% g staht clinical
Th&th 89 Bile PresSfid 08 vfcined willRR6 8Vid&iRke lof ntelfbatasﬂaﬂae @@tay of treatment
al ready spread fromthe pri rrarty tunor. See, for

mnqbate:un@a |tmsqwlsmmvel ofthommaxand reéhathgamp Unfortunately
sRmte o%g%sgggtde%gsd f%r %vekudn cdl\?é %?éxt’eﬁ‘gtasm N‘ﬂul.ls th%?@?sea need to 1dent1fy

era

phahepwRoltafeaburg@e Nl requieéwﬁﬁmw@sdj u@egﬁr) t]‘m'dp& for cliecsmioscopic
&yt ot oxi c drugs, that reach cancer cells through t he
e

pedisiof eancer elisrhat maxthoun eiseady spisan fiop the grmapymor. Sec, for
féf EEl‘ah&nd' ﬂgﬂg&h& éb N&iﬁ&%m A 94 BRALrRHEN Al 1998, T.
trea nént as tr |t|on reli d on varil ous
MNdthiCaader dmmdl. 36, pttﬁﬂat hol ogl caI i ndi cators (e. g
patlent cer cel

t th
P ety erdng dioeh PhogTaReat o bt &y ast%ﬁfsvgeaﬁawawrs or

WIS HRIBS ttih@retaal? cHRBCAINs S8bhgh BXBIRANrdNE ORBitFAfRhts frequently
receptor).” Even taken together, however, these

iba E’.m@é@ effestsorddgntifpiog Wﬁwté‘?l(}:!llghé l’le@cﬁmh geatmeat has traditionally
TR e OB aRE BEFRPBH R G T bR i v v

WHIELEthS QardiRr Edlls reRamle/ Bl MOARLTIAAKPANE, th@moagﬂawamﬁd whether
treatment. The results of van't Veer et al., 2002,

tha eangersells erﬁ)resasbe ogstraEen regepter) hEvensiaken logethets howeyer, these
|
TROLAB U Sy Bl IV 693 LA AR SR ptBhoee or s,

ey (phtiéntowha w@ald leavee beadt eurpd by axllrlgtxy amtl riuimﬂlmgpy alone go on to
npl e cl asses breast cancer requiring
é‘iﬁel}@d’r‘i@e‘iﬁﬁ%&}ﬁe QECAJIVBREAMEY ncer t hat does not

requi Fge ?éyugé’ Bf‘tan V& 3PY) 2000 NIRRT 4 18] p 30k Rl as other studies are

trials, anles and organlzatlons such
ﬂabgnnmg mmbdromddat:lamﬁcaﬂohlselmmas rthdtlattempito wharelesize & bmloglcal

GENRE (o TR TR DS EErAIHOL PPl Hraple ehise? (e, breast

BARSER hh‘m?%@ﬁfv‘éﬁﬁ/thérﬁpy dbiSeOntesst eatdedhi dRE obreglire adjuvant
cl assi fi cal’i on schenes. See, for exanple, Branca,

feoay). Sél st oBdonica) triglg gundzdhyreompanies pachorganigations such as the

B8 BB BRI Pul e Byl b giop for Resart
e Thdatifen 3f CBncef,SnH Ry NERSnah CaRIRe IIBGRIE 8 Praserdly underway to
signature that distinguishes primary from nmetastatic

diseonse and valislatessucksglagsifiggtion sglmles éﬁﬁcf@f exagple, Branggy 2003, Science

073§§8 descri be the use of large-scale RNA profiling
p- o . . .
and ‘supervi sed nachine-learning algorithnms to

const pufimiger bf bivlogieah elaadificationatiemdsare Dladlskle forckatasonancer. For
schenme _for i dentl Y, car ci nonas prqst at e,

BYasaRe, Ramasyagya ¢l %Q?goweww?n%caggw q%w A gene-expression
gg AHe iR tﬁlgms?&gaa O TRAF ARRIGHS aaaiaeiar&ﬁoﬁias aky ef al., 2001,

l"ar c tioh schenme I s usef
Qfeﬁ)&k B4 a6k FICP! TESS00estaB2 0RaIse nf Wirgegsraksi RIJA meofilingaridesupervised
Cigé zei;«'tlrrﬁn\gl\gfgonthtnpseto %(r)}:sq}urc]:t g Erstt-%gngsrttlor{)argl&e&lflgp{;lasrguat?cation 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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determ ned. W/lson et al., 2002, Anerican Journal of
Pat hol ogy 161( provides an expression sugnature

w@gtﬂ)rsf%ﬂﬁﬁ' sti c of HER2/ neu p05| tive tissue‘t hg&Tm§2094/032006

correlated with reduced survival of node-positive
breast cancer patients. Richer et at., 2002, The
ia dwgna$1ng)tne£asB[tlg |cmgqemln wihdnihe pngmzqflhe primgpOQmor has not been

Blsmategn WP cr TR AME Ul S ER PuPloRR Y bna b
dxBRsédn aidaradnrictesisat @ﬂHEREﬂzeft PbsitileHitse ia@ asdorrelated with

cancer cells that are over-expressing progesterone

redusegswvig! pPredeyposidiye breagt @a@@dvasyntﬂu E\PF@FT @tal 32002, The Journal of
f f

E?lgg)ghaﬁahgrﬁ%ﬁﬁégz W%?ﬁ9 r?# de en%é?l%{l% g Eﬂé faf H%ngr?greast cancer

datls ﬂﬁﬂﬁekﬁ*ﬁﬁ@i}ﬁt%ﬁigq:ssgﬂfeﬁdnelr&&pfdr%@ﬂn@rmdta@hcﬂi)slgnature for
have equi nol ar | evels of the twp PR isoforns.
homapihEsaghsanser cefls tha arg10veE QRIS NN REFSIARODTECERor- B gFA-B). As
IH&IQME@E Ltecg UE%2 Ghagad £ bE&dd QMo 9&%9PR@S%S can result in
mcroar ta that "can |scr|mnate tunors based on
tambmogdndlfkmzppmgnesmtam hoﬁhmebneelbmgn@atss profiles from tumors that
cl aSSIfI henes_out |.i ned e ar
UG R R 0 B G5y CIBY SEfHe e T3} Cancer Rescarch
61CHEIEH, plddidedh froddcaldr 3Rk anEATonYa&aBIn DRRCRliorodrety! A3 that can
bfeast cancer, 15 represents just one of many
diiconoggte fimars hewsidfoneatogangeopiarstadiest . O her
(rjleggﬁlj@%t (?18?10% ﬁ 1|f%8t C:Ir g?ﬁngss’ %ﬁt dneccﬁ ébogg §n'e Jﬂgtl aus%glpﬂng of the many
%Eﬂldl%&ﬁc@tl(ﬁi @ye9a6d hatdre avallabrafee breﬁli’te:aﬁdfe@b Feartheti biast cancer,
each of these aforenentioned biol ogical

repraseaist N ANE of many bindagical C{aﬁﬁﬁc%t’r‘i’@fl of HutFeste {ithgraepresentative
I
b?{ﬁﬁgg?ﬁl&}]fsggicé%g??&ﬁ i Cﬁlaéﬁfsmcﬁgcem EI o?lg%?ﬁédéle% Rdre generally,

acterize a
aShgionie 10f a diveasep €liegirotzied wittpedch afithe2® aﬁnm&rpetttlom’éd bimbdgical

bi al_ogi cal cI aSSI fi cat| o schene rru e de ed, .
eSO ST tit G b oo TReS e it 1B Bftipdanicroarray
d%%g' ?ﬂlu f&f‘{d/clﬁralcte'ﬁzE ﬁ‘ﬂmﬁb‘@%ﬁt ‘T@_eﬁPneHDtﬁE spelal SHE thput and

oglca SS|f|cat|on schenes. gi ven the
oatpoy ef dxab Ibgrlogmd claskificaticn seherde thushba d@lrdmedar&ecause of such

oROBL S5 Do L0 B AL SRt e

vRilgdieqictatifichiasSRBembl. scussion or citation of a

reference herein will not be construed as an adm Sss
t hat ThusIgivenfthe abrve hagkgrpnngt, whet istngedadeindheaié ate Improved methods

N T

bedsgitd] elashayi ng a central processi ng unit _and a

mermr coupled to the central rocessing unit. The .
: ﬁ}/scgpgg@gr c1fa,t,1§>p,oltjgtr¢ T$ECE B»?re \g@y %@ ca%slnalec-{ as an admission

t r@ﬁc%',% e{g&?ce‘#%ﬁor%%ﬁg?ﬁésé?ﬁﬁl&huwr e characteristics

each cellular co tuent in a plurality of
cel lular constituents that have been neasured in a 3

WO 2005/ 042760 CTI I / I [,sm of a
species or a t éﬁﬁ%iﬂpﬁqﬁﬁ&}’& or gani sm

of the species. The menory further stores

i nst Aufitst embodimentefithe ProseiitanyepEen Prayides s qomyuferaying a central

procgssmg unit and a memory coupled to the central processing unit. The memory stores

instructions for receiving data, wherein the data comprises one or more characteristics for

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

E a'fsﬂﬁ%[)esents the absence or presence of AP CTIUS2004/032006
ogical feature in the test organism or the? %

bi ol ogi cal speci nen. Conputation of 5 the nodel

testhpganies otie spacivsor ngcst h@lcrgudrébpesummfrmmang)rmnoof the species.

re char eristics
5% e LARLS SR B diont Bl B f pfofel i Blarality of modes,
whaein the gidtel is FheeadtBriERd)byfaUuhdde kcor€ HiAPFdpP&ents the absence or presence
instructions for repeating the instructions for

elonbiglogifg! Earein therest Qrgm;gn or thgdest biplegieal §peaigen. nEomputation of

I i §
e el ol flse BB A0S0 6k ok B BRI B Breistios for e
ondéede calivinesonstilents irsheplealitg dif oElhila, cohstiments. nﬁhieexnemory further
node| scores, ar ﬁacommn%g_&t ed b%g hfe i nstructions for.
CURRHSAT DSOS FRY TeRfaHNSEgdNSIRicHPns IPRCQRRIEINE QRS 05 ore times,
{iBYeBy OBl hingCRE Pﬁnalﬁ? bf ﬁ"x%HElE‘ da1doQtcredid the hﬁeﬂox?‘ﬂfé%stfd&tlons for
t he pluralltyo nodel s. I n sonme enbodi ments Ive or
coppreunicaiizg escloofibe apmpelodmodelcsord. by the instructions

f [ h i
ror e oae capop Bl B Bore Rpde s e Bty fhe
nfifuctiondiod EahiuicafingBetPdash nlddeBRBR: i8NRR2E WS BF faord MBdel scores

instructions for receivi ng dat a corrprl se instructions

qosrespands & &/ dif§grank modal ia the plHrality efrsedels olmpamerenbpdiments, five or
t
e E oo R ESlfidaf83 ok O B RHRS forolmpfRing and cach
1aodad secie in the five oF nm:nbddsl scoreansPashbndsgo ealﬁlﬂﬁerﬁmdﬁd)del in the
score to a renote conputer over a wide area network
Riwalitypf mogels. 20 I nternet. In some enbodinents, the
test 19r. [ ﬁ@qﬁ &R
deemsI SS&Q ﬁ e&;&eg{e‘%ﬁ%g&{é% ggetéhl?’ e relrtJres ll?ﬁseén sbmcm]nS for
raceividg thcl data frempl ramatel domputer wweled widatasea neneorkrsndie hs the Internet. In
score in a first ran of val ues and not .to have
SPIE cHIgRsRANEE ey BN B0 G PR B S SRR BB LR
tPa'ﬁ@miH?lS%Eacﬁ%&l §cord b PrefREOMFURIIR P Widd 4488 netBrk such as the
some enbodi ments, the 25 biological feature is a
Idfleswhse such as cancer (e.g., breast cancer, |ung
colorect

Cane dh so BRbBenfio e Wsy ofBp R G S VEPeicaliBnR is deemed to
Had@ g biologit sl fathie rag*lasrérmhmb B Sr tﬁehﬂmlahtyrcm méd,elmhen the

nodel s conprises a t nodel characterized

mqdek ﬁcon%aém a fiegrengsred valuseandwpt ipbaie th hiokegieal fezﬂéue Eﬁpresented by
e 1%8 %eﬂ?ﬁ'eev\#xoaﬁ%gre %!E‘Hl aaﬁch% r'hggt%ﬁ JaYue%f Il‘?s&ﬁé Lﬁﬂ)@cgments the
cons It uent one I'stics

bialogwameataetme dlséasesncmmhcao{age breastcbaﬁéeer lang cirh:af] péusiate
|dent|iy a cel |l ul.ar consgi ent whose one or nore

canesh £t dEsGialcanaer; avarian gancer lfﬁ‘ﬁ%rt@n%qsegaégwoc‘ﬁaC%areqectal cancer,
e&core In sone enbodi nents, a characteristic in the

e or nore characteristics for one or nore cellular
C onstn sereeémbodimgntspthe giralityriof exotble comgeikesscimsembdel characterized
ality,of 4 2005/ 042760

b e IS RS0 Bt sl odeL AT Baned b arhoar duods soppuand an

1d2:‘?1ﬁt}pc$f A0A181a¢ BbilsthiRht #AGR Nk 6 Hoe élﬁréd?&wh@éﬁ Is REQioHPute the
of species or the test biological specinen froman

Tisgt Mebmtﬁf isudifécrentdbancan idpntity ofre 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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I nstances, the.species is human. In sone hnstances,
the test biol dgl cal specinen is a biopsy (or ot her
WF)%JE‘/(J%%%&"D' e‘froma tumor, blood, bone, a bpeasisodnseos
ung, a prostate, a _+ 5 colorectun1 an ovary, a
bl adder, a stomach, or a rectum In some enbodinents,
nhtdels men@rusm:mbuhMe béthesne 08 mmlq:ﬂillum$0nﬁihkamltsaén thc test organism

nstityent  abu ce nd I he ta co rls
So e PRI AT b IFHUAEEC prpeinen midhe Shegits.In some
hiRaSked IEQpRUBIEeAman! It &aRd 1n§ﬂai{&st t'h@ %@@Bﬁ*ﬂog@éal bgdcye&is a biopsy
one t%ousaﬁd and twenty thousand cellular
ooothti fonmrif sampletfham & égnorblgad; @ﬁﬁoff brehw, & yagi @prosiate, a

id the biolo spec n fron1 Q_t he organi sm of

Pﬁ@f%ﬂ%i BOVapy, %‘?& ’é’a‘} aghypre el T s
const iif e ethBodi@niB)] the ahé biymefe chagictedsads @ﬂ[}ﬁisbi ¢edlnias constituent
is MRNA, CRNA or cDNA. In sone enbodiments of th
phulence andythidata qomarises (cElirlar conshizentiaandances ofiat Tegsfeone hundred,

I t [ |
BB PP RS SRS R UEL sl ety hoand
BElfarcoasiadms insthe 63t @fgaﬁlhﬁ ocf elid species ozosmd ihe l]ma:ﬂbgma specimen from
obt ai ned bg nmeasuyring a 15 nscrlg ?q state the plurality of
HieioreAn.am BLIEE SBREILE 10AGTE MPOI ey h P st g R the plurality o
Eaﬁjtlar%ngﬁgh mRRA cRRS o LI cal specimen. In

Inents, a cellular constituent in the one or

mor e Iicsdmarkmbodimasts iof ﬂemr@cntsmaerpmm atelludargoastitvent in the one or

e Salbfar oottt bPRuEE Sl 51 Shebaleny<idbit4 FigRleristc i the
bhAIShatel ARk tepit@dsrHle defiala6 ebhsahint BUbEinddUSheasufing a

the test organismor the test biological specinen. In
emseriptivred statsrafe]! o aglestiancafdhe eqllubarzonstiuerién tisdesh preanism or the

BRSPS 173 BB ORIl s v

- E8iulg cosaiteRfs Bagetenf dndn dirdcagigiiom: the bhemenhotwcharactenstlcs of the
tandem mass spectronetry anal ysis of the ce

edvdaricongtiteent & @@alae%weasuav@gauwawwwtj tE%Fc“ular constituent
o r%@gelsls g?ﬁgﬁmtnrb% t%eet%gt do8hR J:m&ﬂe‘fﬁ §8iRe ehBodiMERts, a characteristic
enbodi ne aract er stl the one or nore

il ané of mdtd daraeferaticsadi] aLdeHnIat: ouirs:tlmeue:ntthe plurdisy of cellular

plurality of cel Iar constityents is .25 ermpne

ERrstiaaisns gemmme vt B3iog-<aERTnY REPapBRArd B fandem mass
gfrfn‘ne §§ of e cEliboRbtitu&RNSinktal@ipld dbt@nS@FBnethe test
talne on1the test organismor in the test

brigahieg ctrahe ts:ptdmokpgwal speeimenmén 91ho ainhediments; pgharacteristic in the one

blologlcal f eat ur ensi t.j Vi I

ShBBn e Lt SsTRT £ Rt A e giftiuents s
§&%ﬁ§e@5ﬁn{é9§m F%‘ﬁ a@ﬁwt}f@t@&f‘-&aﬂé‘landnﬁlémbﬂﬁlcau@t ofxhe cellular
for conputing collectively represent the resence Qr

edystivent iofa samploebipipedfromghe fest grgrriam o athgtes biglpgical specimen.
some grhadl {eyéd%mr;ﬁtg%n BloRdeP e Fhurt ?sasteﬁgl‘ﬁvitp 1d 8rdg"¥n some
or no | Ca eaf ure IS a cancer ori

&ﬁﬁ@ﬂlﬁﬁﬁ@ dﬂhﬁ‘pﬂlrshtytdﬁ enddel for which mdniebd;c@gascmé corhpmdl b $nstances of
conprise a first disease an&a seconﬁl di sease.

prssfor eorapWing-Rllpetyels repraantdhe eSS Ghakges o vo or more
?or 2(%\1 ?era rgso %%Fﬁlg errﬁ)‘éd n'ﬂ??ﬁsa @Q&lslelfogchFfe'aﬁﬁé AL W& 8r more

ct|ve répresent the presence or
-&bagmefeﬁmfﬁ @@%ﬁmzﬁ@m mmsz@mmmﬂmﬁwoqu@org piological
or e bIO|OgIC ature% i nstances, each of

TeaRirgs SPERSEE AdiE BB econd 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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features represents a different cancer origin. In sone

' the five or nore biological featup
w@%ﬁﬁsﬂﬂ%ﬁ 8?{[152004/032006

I'Se a first disease and a second di sease.
enbodlnents the plurality of nodels for which node
stfiveos more mmingmalefelatuﬁs bin sonstiastemss,aach bthe five or more blologlcal
instructions fgr co utin coI ecti vel

&la%%"esr}'E%m%‘?de% Qﬂﬂcﬂo SRS 15 ncte%eth? sve or more biological

FaaﬁiregdoﬁaJnsE ﬁatrw&s%asel amd%cse@orerm@dsm nts, each
bi ol ogi cal feature in the between two and twenty

bi ol ol soale dnebzadiments.ithe plurabificefr medqlyfos whih le@#é scores are computed

E%g{s bg%néil}?pi he gn%/\F ?Q?ﬁlﬁﬁ @&llteéﬁ%tly rfgge(egéﬁqg@ﬁrlesence or absence

6 5ceREEh: t\\fb(hnﬁrt%ﬁl@ higlogied tfeadfires. Nin someeamtbadnnanmm}sblelogical
a conputer having a central proc}o%& ng . unit and
Sy

featvoe 1 the beivean two anrktweaty; higlogisp a Gaficer Ol In some
%ﬁ?&ﬁ%eﬂs 08 Betwbeh tWE haPeen lﬂBlo%ﬁ:ﬁPfeﬁiu?& At g?lse 4188t disease and a
ata conprises one or nore characteristics for each
sebhdiiisgaseonsti tuent in a pl uraI [ ty of cel I ul ar
constituents tha have een nea a,test .
o1 anf SIS Pt A Bt BOPBELe 5 GPISYIE A D 2 P processing
ﬁﬂl%ﬁc?e[‘meﬁlgﬁnéoi@e‘afto HRecARFGIrEdessi ?ﬁmﬂem dedtory stbleb @istructions
r

stores uctions for conputing a plurality of
fwdmewmﬁiatm Tociddta comptigss om o mpretcharspteisies for gagh cellular

h t .
SepSteh Hirall s TRUR oot AL BEET bt o st organiom
&feﬁpe@iegam 81 Wiblopal dpesimehifino gn 6flanispesfithespecies. The memory ,
Comput ation of a respective nodel in the_ pl ulg %l ?

fapder ores Hipringeustioes for RPMPYNSARIVTRIBEP! @e@&‘ﬁ% ach model i the

isa?gccﬁii §8d % fstn %nl&gteﬁ d fn\ﬁ&el@ggrglt%éé?fﬂ&?s;?ﬁ%h@ﬁbsweeor presence

eri St Cs Tor on r nore )
@Mﬁbio@ﬂﬁhfeawmlﬂ the tept ergaish yr dfe tew bialbgiral specimen. Computation of

o R 28 B AT
ésgéélﬂ@& Riflthd Hz@g%c'ﬁ%% oLl Ry dnlor RRFP bhdrAderistes Fdr one or more

anot her asp ect e i nventi on corrprl Ses a COITpUt er
@il lafr aomsumdman thicopluradity ofi callglan¢anstituents. Wihe meanory further stores

OIS SonamnisTOe ErePEOHRLAICES ST BPURL TS of e

BOPRYLRE fRcBRipaiihgrechani sm enbedded t herein. The

conputer program mechani sm conprises instructions for
r ecei $tilhancdberasperhef Bainvendongamprisss 8 fempyterpiogram product for use

R R S T

r@6adabledstdragd medigarind @ d@fnpﬁteﬁ pesHirea nﬁchmlkrﬁ&mbedded therein.
bi ol ogi cal specinmen from an, organi sm of the e‘gaé T
TirpeconairtneperpmoBe RIS ORIPTISH INSFICHERS B0 W;’}?g & The data

dndy [sgs? 66&5}%3% PQ&E@H&LC@ ForealR H8lu ééxrboﬁstﬁh &"i‘le b b8ty of cellular

aracterized by a np Score
ddﬂ@ﬁtuéx&@ s Aatesheeh encabigedine tost opgadamoba sfecis or a test blologlcal

bi ol ogi cal featuretjatﬁthe,te,?é o%_ganlsmor theht furth
Peeinsgifeom aa Sesanisar IR SReGIH UL A% PYRPYET RIREFALTES oS further
&%B?fskiﬁémgﬁioﬁﬁ mr%ﬁﬁuﬁﬁfa FRAE! in 2GAliIHSd Mo THe model is

nore characteristics tfor one or nore cellular
ahamtelrlzadaby s madlet svorqpthatrrapiesantsothe gbgengt ar presence of a biological

S R e SOTB S TR i oo oo

do&ﬁirfsb‘@&étélﬁﬁnfn@ fthe ﬁ@@éltsbcﬁﬁ ubifig oh& 6 mued ¢Hartdridtics for one or more
conputing one or nore  timnmes, thereby conputing the

qsllulan consiitusntsrin dest purality of ceHyfay wtltueﬁfé ﬁﬁ?ﬁ‘@\‘tef program product
program
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product conprises instructions for comuni.cating each
nodel score cdrrput ed in an instance of the

wbdsisishons for conputing. 5 Another aspect QFT}L@%MIO?,ZOOG

I nvention provides a conputer program product for use
in conjunction with a conputer system The conputer

RIFOSF @dthfisRe ustruCiune Fbisrepeating GEDE Rlictioh AN @bGusHOSIRGE more
medi um and a conput er. program nmechani sm enbedded

times: dharebyrsrampuing i Rlprabifogh madele cHthfusther dafprqmapder program

| . . i . .
AR HEPE O BREtoL B ilching BRHIRG EREBSHAREG in an
measdd dfube@instroction for impwyingf cel lul ar 10 constituents
t hat have been sured jn a test organismof a .
speci Auother aaspf:c‘érg %’tﬁ lqu.yéliog RIOVILSSAS tqr pEgTap product for use in
&fng.gﬂhﬁm@ 4 BEnAREGYQSm, TG cORPRIE BrogPAiR FBLt comprises a computer
mecthani sm further conprises instructions for ]
readgble stogga npidiunahid y cafipwtedeiogranEmethanisare¢mbeilded gherein. The

one

lurality of dels is characterized by a.nodel
Rt el e R BUe B prisE e il e, THEGR
QInfirRgs 63 off BafeWheratbRribha fbesdch QAN Gfs@tieitie atphghlity of cellular
bi ol ogi cal speci nen and conputation of a 15 respective

qenstétuents tha bayst bpenmeaagured imbis] ergemisp Of 3 SBeciRstE 2ripsh Pifdogical

t he I . as ' | '

SRR 35 ot SR AR ERRBEI MBI e
ol prisk @insGadtivns foraitputing & phurglityrodidddyglsoEacletodeldn the plurality of
constituents. The conputer program ne hggi sm further

medgly isshararicsived by 7 BIRdekBPTecBAFAPICECALS 1R 2B3eaRe pbRfetence of a

R B O o e G O L PR e o Brbltaton ofa
respptivemedd intteyadrality efhhodeldetnaprisss detbtrainimgdhe Flodel score

data c i ses one or re.characteristics for each

BT UFLIN SRS MOHeLLSIng a7 GPAragpngies fof ohe or more
RANRE bo R iR e flaMEnPSRRINTRASMsEteh, ahe@8iputer program
orc%;rll_l smof a species or a test biological specinen
mheohaniam furthemdosmprises inksuctions fasonnhmieating gack wpd¢lspore computed
.Conpri ses onput i nodel in a plurality of nodels.

1HAR RSP Ofﬁ‘ec' F%gg%ﬁoﬁ SYBYHUE odel score 25 t hat

I epr esmithér EISE&t IDERNEG A inPéRRARCMpaitesta MEMbAM edlch data is
feature in the test organismor the test biol ﬁgll cal

obtpdegdrelhe dRSHPRAIBHSES ANGPT MAR GRBHISICTISUTHIPT gach cellular constituent ina
pglﬁréﬁ{a{queﬁglta; Q&]Sp%‘rgﬁ{s. 124t Bafe béé%ilg%s?ﬂ&ﬁ ik td¥Pbfganism of a species ora

eristics one Or nore ar constituents
tésd bidiegipdlupedimiey fioln arcelghnibarof dlongietiesieThs mettiod fumhdredmprises
further co | ses repeating.,the co t.i one.or, . nore
cOTPUNE RGRY TCORB Prol RGP I LRSTPRS) (b TFUUETSd bYfgnodel score
tHRERsdntt thb 8bscROIBY pre&RicSOr £ BiTBHNAE flakide Pk heﬁgé%lhilsm or the test

score conput edS I'n an i nstance of the conputing. Sti
bivlogicalrspasipeat Cuinpubeionf et model comprisssalstermdmig thegnodel score
data. The data conprises one or characteristic .
e o OF CEF FOTATIORS LOrOBOE T ST Ay i hé Blality of
EBhbHEHHARAG! The 8ifod fuhBér dbAYRIsBERPeABBIHE E6npiting one or more

test organismof a species or a test biol ogical _
tigpsdhereby ¢oropatingrihe plusality af sodelse Thp aethog fupthen qomprises,

f dels i ted. Ny I ity 7
it B 5 G soRPhIONEh b By e thblive
char @fllefioned afpeceofiie Blventtor eorhpriies reepivirpedits. Theedata comprises
absence or presence of a  biological feat [

ure In_the )
ope §F MeFGElraTFTETice fa cadseeliyiag capitideAnt gb@eku,rény aﬁaeqlular constituents
1R TR ﬁéénq{?eégﬁreﬂ 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 modcl in the plurality

e
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respective nodel in said plurality of nodels conprises

WG%@Sr/JI?%ng t he nodel score associated vvlth {??msz(%oglpszooﬁ

respective nodel using one or nore characteristics
one or nore 5 cellular constituents in the plurality
chf mdellsik aharEQEﬁieldtby@ﬁlsdel $oers thae psphesoitel éle abs@ice or presence of a
ut ed an jnstance cqQnput i ng i.s_conmuni cat ed.
Spip oglcalrfs@%lnééep@&ttor@nwrﬁ er \}%%P}Og% % BRAcBEN apd computation of a

%Hﬁ\?&r mb@y 'u‘i‘ %u@ 8ﬁx‘f'zﬂft§ ak mBElQ!Q €5Rpbii&ks d¥Rihinfp%h& model score
coupl e the” central processing unit. The

rmmqtedswnh g mmthmmo@edsusmg@me semmer@amwmstwﬁfér dug er more

(040 | Ses..one, or m)re ar.ac ristics for.,eac

SRl SR aRegs AL e a0 AR EN i Snp oSt TREY Fagh odel score

CRRFutddUR Ah Snstdhaé ohedrep RRe s ERdnukiested.n a test

organi sm of a species or a_test biological specinen
f rom a¥iillangher aspeeffofithpinypatianagoviders srammitsr hayimgiasniral processing

T SRS CUBOR ) B R b0 Rk hd by BBShnsirucions

Fﬂ)t.lieal:ling)damf Thediatasconipaicés (limdﬁlmorél chatrectahmafctrteucméeilular
node|ls is ract r|zdbyam)dg scoethat

rces%g%mrsa p %Fo?ﬁ“é%f@ﬁé atdpve EHngNEAFIed|in 3 gest organism
o?%tspéc‘?es' dta JQ& bi(ﬁ%lmﬂr h:gg{rﬁ's?ﬁ oPiRls legsal The memory

spect men and conp at| corrprl
diedtlear siomésrigstiucéionsive tecswmy pllsrain@z offreodal smress Each model score

characterj sti c for nor e IuI ns ent

CRE SNt tormsde) 108 PRI PERORE Efgt Bpdl it B plurabiS Bt Snodels is
%ﬁﬂ%@tﬁnﬁéd Bﬁﬁmﬁﬂa%@dﬁ% tha? Yéiﬁ&deﬁi% the Qc)ébﬂ&%%r %ré@@ﬁﬂ%‘ﬂf@fblologxcal
conprising a central processing unit and a nmenory

deawricdnl thedest loegavisnt orghe melmelmmabsmmmen anf @ompmatlyn of the model
for rece|V|

EhEofiSe S RoRIPRLE RPN b B Gl S SIS 1k one or more

bbl&ll@@dﬁ&htu&h@hﬂh@}ﬂ@ﬂﬁ? ot:eéilula:a;bnﬁﬁmﬁﬁs tuent in a
plurality of cellular constituents that have been

heasuAngthen agpepleafitheprgsat wamoxhprgrss@és; @ GOIPPULEr ¢qmaprising a central

%1&':3 r%l?ll}}t ?@reatcxh Blg{cro@l ea% @?él}%&%% ) é]lg%l?‘ p?{fé xﬁlgmgry stores
mcattions far repdivihg Idataywhéremxﬁe Idsta comerisesine oe tnoomsspécts of the

onputi ng produce nodel . characterizatj o or 25 the
teal g€ ghearizsalben sRBTiER: i ey Bﬁﬁﬂﬁﬁlg fPRstityeqls that have

© BPELhESuR ih B%est & ni@moctf%peales msa%&' B kalcyisb&riﬁn from an

organi sm of the species is a nmenber ablooglc

_ sgapism ol ths specitbe The memouy furthesstbes muugm:tns rfgr ¢dmeputing a model in a

nmpr,i.se..characterizing th usi nq ,one .
Rhraiity SERBACIS *The PsEtesRs Sy dmp pd Py Smblechipglorization for
8R! thée thaf Riddates WRRHRr tHe tbA SrdinliPbf thy sficies O kil 8Bét biological
constituents. The nenory further stores instructions
Spﬂclmﬁpﬁwlfhﬁgm'ghmsmrﬁthwm@m afroemBy of @rbmloglny sempleprlass. The
r.al it

%ﬁé’s t ml? 9}’ cg%‘ﬁ’g’ 13@%#‘&% 2 En%etci &c{é{%%pgt %%)H gfnlgﬁdne or more

@%’é&s PRI bislbgic MGt RE bZaid cﬁﬁncﬁ@ pilil@&cconkitaénts fisthaphigality of cellular

the instructions for conputin I n sone
eanstiBienisnbe memory futher storesaastughonsderrepratinadhe ipstructions for

GOy AL BR8P mmor s

$I6TER m&m&mmmimn& easmmdds:hafaetetmatmmnputad in an instance

éﬁotgeggqgggtgﬁgﬁ grgc%ggﬁ@ggb 0| . I b Oéﬁlaglgtﬁ etBe? lqaslﬁact.lons For receiving data

%%@%g?ﬂrgeﬁ%' ﬁ?&céﬁvﬁ@'ﬁi‘é’&ﬁﬁ ﬁ%ﬁﬂ@fe!n?dt@gorﬁplﬁ&né\fe%h wide area
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unit and a nenory, coupled to the central processing
unit. The nenpry stores instructions 5 for receiving

ng%@mm@ dat a“conpri ses one or nore aspects giijﬁhg%mmnoo‘s

ol ogical state of each cellular constituent
plurality of cellular constituents that have been
measdtk Sfich As the IRiBinet. Ohg@Rieombotirmersy ded Idslogicabsdngsit class is a
bi ol ogi cal speci nen from an organi smof the species.
THeaserfifbRYCAGER her stores instructions for conputing
a plurgl. A : ' :
ol “aiouiel afec B Ervef iR ieLh bafioud Qi peniral processing
ohit and e nendratcouplid catheseqiBalwhetehang whie Thsmemogastprminstructions

f the specjies,or, the test biological specinmen fro
FCERYRRAEH T5F daREOUpERT L MR AiRSEF opfhegplological state of cach
BEIAILA oS tuSRTR b PNGAIRG D cdINBarCRARthé G haORAVe 128S measured in a test
characterizing each nbdel in the plurality of nodels

osdaniynoefe: wecinppea tespliotogicet spepisnendiasn agotzanisst eff the gpecies. The

one. or re cel l.ular_.const i ' [t :
BRFIOY Sl e RS B ESHERISR ! Myl o, Thi®bompuing
prslut&scd edd chakctefivanoni fobédch gncieLin the gikality of models that indicates

characterization 15 conmputed hy the. instructions for i
whatbat thedest ergapismepiohe apecies peHie tet bjalegicy] sp¢pimep from the organism

B f¥Isf&Sesds & & of R %&géégﬁl @&ﬂ?lg‘r?:niasgdoﬁ"héjécﬁn%{iie%g comprises

conj unction wth a conput®r sys he conp
phiargoteriaipy eathahoded impthe pasality of mpdtls usingead abhersispeetg of the

edi ym and conput er ram npechani sm enbedded .
g’#ﬁ%ﬁ% .sta‘ﬁfzf ong g’pﬁﬂ?ﬂ%?ﬁ[}’?%&%ﬁ‘fw&ﬁ? BIGARGY P gl constinuents.
gﬁ&fﬂ{ehﬁﬁf filrfit bdedsiitRicliOfs fOEEShMuRBafiR! dhch ARl Sakftedization

conprises one or nore aspects of the "biol ogical

+ strapwedby dwdhstoetibud fr coopsting. uent in a plurality of

oLt PR P 3B B R YRS, B oo for e i
SRFEHARA WillPRRpRECLFSiefN THe dofubd edpRsm protiact KRS a computer
program mnechanismfurther conprises instructions for

- teedwhle Platpeg mAsEEN angha gOPUieR PIogiAT Mepkiligny embegided therein. The

I R e e
20 =

tdpisee 6h€6r Mbrd d3pedtest thbibidleg e alates@feathresl lflaravontiiteent in 2
organi sm of the specie ' [

| is menber of. a bi ol ogi cal .
Blarabiteobedlular Fltave Ree medsuradone et SHEPITLe a species ora
%E@igfagﬁm @eeﬂ%e&l%ﬂag gkgaﬂgwaf 00 SpdafesTIRE AMPAGE $rotam

ogi'cal state of one or nore cellular _
mecismisAmther comprires pistmetionsyfondonyeiting laamodel in a plurality of models.

onstituents. The co ter agr.am chani further
SRR e § BRUSKrrePleHEaan T 0L el icicafs whether the
{eSf ore TR oF 2 PBEeSEk tAE td¥PhiBldeidABSpecirhar RO (KOSTREAISAGDS the species
the plurality of nodels. The conputer program

ismchembarof albsdogisalpaimpbsclagss (Thg sempnigtipn pf the model comprises

oG P o O Pl AS bt 13 B ATt oo or more
SNRANRROnATRSES inQhe pREaliN YL lulid cEMMRidnEL STIR aifitrgrogram
program product for use in conjunction with a

r » .
wophsaY E\s%t eOMPITNGS INSHHPRANS oI PRt thy iHatgeqtions for computing one
0 [ 7 0
SEBEB5, B R R B T AR 20 st
pedgnhim dec banpbses euheddad fohamehnnicatiiipeeach mpdebeharactenzation
program mechani sm_conpri ses i PSt ructijions for receiving

cpmiHtedrnandaitance t NEECORR I FOMBP N Gspect s of the
bi ol ogyi 1 8 othdralsfec? bf 8RGHvenEbh Ub@Bpri&lRAolipditprddtam product for use

in conjunction with a computer system. The computer program product comprises a
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plurallty of cellular constituents that have been
@Pﬁﬁ%’” ol N @ test organismof a species or a gThﬁi}omsza%
ogi ca speci men from an organi sm of the sp
The conputer program mechani smfurther conprises
| BRIt tdadalle fs@fag«é@ﬂw&m Afd @ chmpiiet plogradf meBldMisen enth@ided therein,
conputi ng produces nodel characterizatjion for each
ﬁq%e:p mpHTer ROHRTY MﬂCMYySI@ rompdses dnstugtionsifareseiviag data. The data
&agig%scgip%r B‘Fo% ngg:;] %%Yﬁwlﬁéloélg? sgzﬁ?ggf %%P %%lhﬁlﬁecoﬂlgtﬁhent ina
I ;ﬁuralmymfbeltulmf coastituaitﬁﬂiacﬂveiﬂafphﬁamr@m a t&'it@rgamsm of a species ora
ng |ng conpr|3ﬁ% 10 charact r|2|n9 h nodel in
ttFFé [PREiC SREFIBEN HBRMANOTEAIY Obihe SBECiGso rIdie sopprtes program
trﬁ’&halﬂéxﬂ lrQ@ter _@bm?hﬁ’JSQnsQlfucﬁ&?s f8f cdﬁ’ﬁtﬁm%%l ﬂlﬂﬂaﬁfy of models. The
constituents in the plurality of
comptiing pnotieces a Thedet ohqvwmzapom@ramhmoﬂd rih ¢he flunatityeaf models that
COonpris i n ctions fo comuni ¢
SR BT sRR TR ot £ PR b i FERicp[petimen from the
i 619:he APRIdISE 2 ARt o0 bibRGidaDy@ilé ERs) MThél BfHuling comprises
net hod t hat conprises receiving data. 15 Such data

chirpetpaing eard oedatin te plysality of srodeleisibE one gr Bigre apegteot the
f I
Bt ql?@? g P&gons Qnie uen()tqg E ILulllzﬁ'thstitﬂ]%l elﬁ tﬁ%@é{ﬁé’j 8f %ellgiar constituents.

tms compaanpdEtand meclamisni fsthepconprises instruetiong feredommunicating each
specj men from an orga ésm of the speC| es. A nodel in a
B?QSiF'a‘Fhaf%FtWatl?fb%l‘%‘ﬂ? rgtiongfar CBRRIINEN g

prod U%%t}é&ﬁ%‘éﬁﬂ offi IRt A aii& T flih fo& 'ﬂﬁae hsés hédeiving data.

i ndi cates e test ‘organismo sp cies or
Sieh dais torhprides gne afr mepecspeas of the bidldgcl Gtatr afamatls pelbilar constituent

heD R BT oAy cPRuepbn hegh By nEpid AR At PLRRgin of a species
bhe d3PBiBloghtal e B6m AR bRzaARRESH e Hfecldle Abth@hélgﬁ & lurality of

state of "one or nore cellular constituents in the
piqdplahs tompited eThadoarputiog srthug@m wodefisharediapizationdor thg model that

B}e‘fﬁf‘g W ﬂ}ﬂe‘ tl}ﬁ)tag%ggangg& ﬂ? %1? rs]]?ckge%)réﬁ glbertgé{t iiaggitcanespecimen from the
ehahRA FTthe cbRB iCOMPRbECLf A biglogicASdaaiMec]ads. T computing of the
conputing is then communi cated., 25 Still another

é‘c@wls@ﬂr@ai‘%%mﬂ ¢ EWEPUSHEONESE @10F¢ Atpegiatod thethiglogical state

S e B e RR) S LIS BRI e compun

is&leﬂ)dakeﬂrone@ﬁﬁtdré timies thetdbtcohputind theplurelitywfexbdels. &ach of the model
test organismof a, species or,a test _ bi oI ogi cal

§fb"é@ﬁt‘fﬂ¥ﬁ“?1? e BHed yhingtanesrofithrcamputing ds then ﬁP‘BFﬁ‘P}CPS‘Fd

of no S

odol S hEndiBeraBPRAL e ipistith EARles Pl MAES The g comprises
or[ie Gﬁnmmde]bectstdfahe biottigical gatewlf esdisrellulae comstitucot gmpimailty of

Sl Bt et e Bptstbastied 146 pugan i of ¥ shetieS o a tes
BiloRlgRal §RbintaPHA aﬁ'o@@%ismTBﬁthe GRUFRdt IANSIuEPEF 1%6§els is computed.

characterizing each nodel in the plurality ‘of nodels
Seihrepmpuiting prodiosser mogd charagtrization fordackyimsde! intthe plugrlity of
ul.ar .constituents.in the pl It
1§ P tRE % R b AAEH 01 o sl Wb loiBlical
ailee@tfEdnh AL dr@inisd MMt spadiedis a HenYibor 200 ibiddd@AdAi Gample class. The

'PCT/ US20041032006 4. BRI EF DESCRI.PTI ON OF THE DRAW NGS

neputingicpmpsisesshasscigrizingsactemodsldn tin meralitn ofgsedels yipgone or
&b n%'()agﬁéc?%f tﬁ? St hég&l Isfte of AEGP ﬁ%?@@&lu%tcgnﬁﬂﬁ’ems in the plurality of

nt o present 1 nvent
cellular constituents. Each computed model charactcr1zat1on communicated.
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Fig. 2 illustrates processing steps for using a
plurality of (:I assifiers to classify a spem nmen in

W@%%%%kpe wi th one enbodi nent of the pr esentPCT/U32004/032006
I on

I nven 10 Fig. 3 illustrates a data structure that
stores a plurality of nodels (classifiers) in
accordance with one enbodi nent of the present

invention. Like referenc S

cor respondi ﬂ-g pa%@@%ﬁﬁﬁgﬁﬁﬁh@ég{?ﬁ Bflﬁ%Wel\%}%f

the drawi ngs. 15 5. DETAI LED DESCRI PTI ON Fi g,

i |1 udiig- dtlégstmtsw@tmwa‘ S!yhfatn fpscleifefvang@oblpwgecéme@aﬁ@én

t of vention. Figs. 3
af’?(?rg%rlc?é‘fl teénrlgop}rﬂ%%tﬁf Ese tS‘glpéentilﬁjgef ul for storing
data used 20 in the present invention. Fi g 2
illustrates processing steps used to tgest

of e RsilivsiptelRiosRstRE SLeRh o5 UHE ANBBIR AL ﬁ!asa 16‘{5% g hssify a
A R R e T
determ ni ng whet her a speci nen has one or nore

" Wi Sl 3 e s PO ey D LGS fers) in
g&ﬂl LﬁéWpaeo%m%fmﬂohﬁnaﬁ%fmtpregenﬁfm@ﬁn Representative

ogl ca 25 features are disclosed in Section 5.4,
bel ow. System 10 conprises at |east one conputer 20

i( E ic?M%@f%e%ﬁupgraﬁﬁfeggqgéoﬁgs%gﬁ 1%1&%%3 &gﬁﬁ%gﬁg%&eral views of

i @alvigsPprogram nodul es and data structures, user
I nput/out put device 26, a network interface card 28
for coupling conmputer 20 to other conputers in system

~ 10 or other conputgers \ﬁf’l‘l‘ﬁl Dqgﬁgeggﬁ\pﬂn net wor k

(not shown), and one or nbre busses

i nterconnect these nents. t / out.

vt £ AaT oS SuseBnD Bt moptraltagh ot RN B Nifiine embodiment of

l&%@?@&ﬁ?ﬁﬁ%uﬁdﬁ FFig$ 381100380 strélingrBd At é’a%,usémﬂfor stormg data used
board 34. Conputer 20 further conprises a disk

i thetprosehieidvéntiodi $lig. CoHustotesamo@esing siges Wi 10 Hshd pydraéuty of models

RGP gt RSB AL 3 Ao e s

03@915& ﬁf'rli?(i@ s‘ﬁ@ﬂﬂéﬂ@@@tﬁé EhpAORGT %ﬁﬁﬁiy‘m%heﬂh@fa spesingn has one or

mber of nodul es and dat a structuresdt are. used
1

mcbm@é wws tﬂecssﬁegaqﬁtw 6 SFeTenre i§iSpFtiqRgn O ef to
d{sﬁfésg e "i‘éaﬁﬁ'@?’ opﬁg pir'%;gﬁl 1%11&183 /B BlS:EéHtélt?J& Wblogical

ystem |on 0 es an at a
fé‘a&tir!dslmidrdG@lcﬁéd)nesledtlbnMBMW 24 is stored in random

access nmenpry whjle another portiao nodul .
and/ Oyam D drpise e lrat onecdotieatl (iendal- CORRHF 20 compries
sﬁh&{rags ggnenltg‘m@luﬂﬁfé' &@Hntﬁ@%@és@ﬁ@hnﬁ@%%ﬁm@y‘l% for storing program

nprises an operating system 50. Qperating system 50
nmnlnrms iané datprstroatdres sissef pypublamigh ch:gxce\zér .11 oefevoplg iterface card 28 for

coUicd comehir 7030 e CheRot R b EB4 02" PHBE Sl ERERIELS,

c§1'ﬂﬁ%)caf18ﬁ nétwoBk [FRASKKABN AR brit GiOHGre BiTtyes B Bl Sntercbimiest these
Ile systemis a conponent of operating system 50.
components User input/output device 26 comprises one or more user input/output

~ components such as a mouse 36, display 38, and keyboard 34. Computer 20 further

comprises a disk 32 controlled by disk controller 30. Together, memory 24 and disk 32

store program modules and data structures that are used in the present invention.
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10 Now that an overview of an exenplary conputer

“@yﬁﬁﬁgy@ accordance with the present invent h,g&lﬂg%m:m%

bee tailed, an overview of exenplary data
structures used in accordance with one enbodi nent of
t he pmmy 24 ofipkisen mﬁnlmr of motields ed date btfuchaes thatardb used in

hen, .in Section 5.2, det ed prqcessi ng steps
fagﬁor glge uﬁtg the qugﬁ,népqvtegu% I gélag amgpq.;a:eé at any one time during
%}Sgrﬁ%r%ﬁ’th? r?tar %{ﬁ{x o 68 ehfodtRs Cégﬂllgtegata kt?uc%‘i}@& 5Bf2d in memory

exanpl € ts provi
@# e&sﬁmed ummado:ncmcas ecprooy wWhdedl ancﬂhermor@fﬁnﬂ?thM‘édM #nd/or data

S 5 B B B4 Bl oy 24
k:bxlnﬁﬁiers ah %ﬂeﬂaﬁn%: Sitend 50 AQpPBEBhg §R&IM FOcARPides ?Edc@ﬂ‘ur@gfor handling

uses runti e dat abase 120. Runtine dat abase 1

werdisdasie gptiemn lservices andhior perderming handivate depandest tasks. Memory 24
n

SRS P R PSR P B 38 cocimers,

diif fiRrspstemtiy pesmpodent abcbmating sysieini SPe dat abase 120. In

pr ef er r ed enbodi ment s, database 120 is any form of

dat a Newrhaangysaiew akan sxemmby gmputer pem imiccarapes with the
il ool Gk o0ans iRt
sqzceniahca:wﬁhbnej embodiment dahapasent IiR@ntion & mesenmd bhiogain Section 5.1.

AP.c ecifijc errb di nments, ab
Tkt it Seion 50 BPBBeFBRGe oG sToPE TP B grrlir ol of Tagl bsing such
Brm1&$ ddiaFRasiufR ateddsesbddnah sdafdes, Ras gﬁ’fs @ vhe redulldslprovides by
further, in sone enbodi nents, dat abase 12

ﬂle@r%ﬁmhyvmﬂ&n atesprawided.expl i citly broken out in the

under | yi ng dat abase or database schema (e.g.,

di mnensi on tables 30 are not hierarchically arranged).

In some enbodi Mg, SEXEMPIDARY BAGTA STRUGETBRESE in a
format such as Oracle, M5 Access 95/97/2000 or better,

I nform x, Sybase, Interbase, |IBM DB2, Paradox, dBase,

SQL Aﬁmmdare datmegmslresw@w_n ow&n&gﬂlmenwé the pmsnt inmemsion are

Setlied D W A s o TpnF R I BR okibdebgsc 129 runtime

ddtibak B2 (BRI stER ARt 3Puded 4 rMKﬂrﬂ@QﬁﬂW&ﬁ&na 300 and a runtime
PCT/ US2004/ 032006 A fundanental table type specified

1B9del sehamae2 (P ddresesohemas devoribesthg opgsaization of a nambergd gifferent types
e i 0 R B2 ol 12 gy o o

detarage appz@amgglmcﬂmﬁhgjbet rok ligrited s & &at filepnadationaldigabase (SQL),
cancer each npdel 202 is associ ated

etc.). As _such
hden QLAY éﬁfaé@seéM% apdipevarieats jagrgofle frsame spegifis gmbediments,
cga‘%‘sﬁatak%! £ iQE‘Tnéalg POEAP'EQH:‘: SHaRhfe sBQ&HQEQﬁBSdn%Btstét%se 120
y one or nore og| cal speci nens. exanpl e, In
ngrappd sterdchana dfat ishwt piossieasta dube bt has rui;mexmdm tables that define

5B, S L SRSl 4o 9 BT o

JxBH&tl?%[rcﬂ&Hbupfn thé hnde?@’!dgedh‘ta‘ba% &%@a‘iﬁge é’MhEIBa ?@?CGFmensaon tables
have netastatic tunors for which the ori

ave noterigrarchigally ana@edbtlntseew egrdodimgnis dat 12100$ a database in a

P ey P59 05 o S ot By,

B2, Takadok SdBdsy, SIDDaYr@%e&\/Bfgr@t mSQLpMSmQD,gaeﬁek ANSI Level 2, or
anal ysis._ Thus, predicting the primary tunor site, of

FosteasaQk. ol S@g}ﬁ_ﬁﬂbﬁfodp‘ﬁ@gé runtime database 120 includes a runume model
schema 200 and a runtime analysis schema 300.
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cancers represent an inportant clinical objective. In
the case of tunmor of unknown primary or|g| n,

Wb%%iﬁﬁ%hat i ve biological sanple classes i ncI 9@%/[{32004/032006
ung

carcinonas of the prostate, breast, colorectum
(adenocar ci noma and squanous cel | carC|nona) liver,

gast r oesgidamefl tabk typPgReifiea sy romaﬁexmoaelcbama 200is a mode! 202.
bl adder/ureter, which collectively account

atherasal ofet mpgel 202 ustorajieppt oedsterprinebp h&ﬁlmﬁ!?h%mé%féagwal specimen
th S§Bunstl
%?génﬁ\éﬂe’lgf) h{ﬂ? 2 ml&@%&?ﬁ%ﬁ%@ hgge'rasth%fl%ﬁ‘?i)( Hgg%cer etc) As such, each

e6del 002 B.4sochrtdwith ddddogibd feaadi tAsonad hmmmaiomlm features are

bi ol ogi cal sanpl e classeg %f?accordanc F

mné Pg‘ﬂlﬁwﬂﬁ plmotypg exitibiied byene Hahrs B%PFa'éB%C‘E‘ﬁ‘PF or
(fﬁeddgagﬁédﬁoﬂ%f Eﬁéeprééeh?ﬂn'v&ﬁﬁﬁ efchWreibiiesl BaturéQefers to an

b|o gfc cimen is a nenber of a biologrical sanple

arizgser pronay demot type.cHdias beenvelstimhted thas appnoesmla;e!y rfg\(tje:lercent of all

202 re resen he |ikeliho i ol

e flgeassit v copertgs PRGEHRBpGs Nufeh iR e primary

%ﬁeﬂﬁasrﬁ%dséerﬂ Eet@RRAdde Geb FoPeRing|©Fiifiah, Z0DeRdsiErad. vied. J. 76, p. 690.
result of the test |nd|cates that there is a high

IOik@dcahgmth pamamtetfpm mgtastatic syseey ifat ¢lesly appargnt even after

PR oS BB sBRI0 oo bel SHREEHE 0T oAby i of these

Jslﬁbe?h@bre@éﬂt%&h;}ﬁoﬂﬁﬂ Rlihichlahiddiee r Rsthe chiewd tlﬁl’ﬂdled)f unknown primary
addi tion, each nodel 202 sp eC|f|%§ one Qr nor
©zigiy rmwsn@t%h@%% SETRplFrE s Tes 4RCYdC qarCIRQIRRS of the prostate, breast,

| t%ﬁg’g%g%’ éﬁ H?&%mg&% Hoﬁ§c«%l?$a§i‘ﬁﬁ&n?%‘@v@tn faspd€sophagus,

1 ons e preferred e di nént s,

.@aﬁct‘remdﬁry,zaanes,pamd Bliaécberbmettm ewhlctmroélecmﬂ}c@dcaumtdnsappmxnmately

and five ed cal cul ati ons,, be ep.thre
i B ST A G B L AT DS iE o ot appple, Greenlee
.,fgo% @ﬂl(ﬁiﬁlc@it] OhR. 91"% i.‘S f Séfcti%ﬁ'SQU|b€lfdnpﬂ§scr15@§£ﬁd1tlona]
a cul'at’i on i'n a nodel 202 specifies the identity

ekaroples af bnotpghdauh bample classss i m apsaraenceyith éheaprpieat invanigie

8 nst a':}%gg}lﬁ%%h crng%ﬁxgcht . %(Zzné:a%l bcr?(lj.{sg& koo@etgl%ﬂ ﬁ%q kehﬁc?‘odaof whethcr a

first secon

 GRNSEiLAIYpSimend @ 4 kBl Glabiologltal shdiplé blass; &Srﬁndeli‘l thc case in which a

which there are four calculations 204 in a nmod

aartisular piodel2G2repreperds the likglihgodthy sy alegisel samp ?e hasCRung cancer.
| l,qul
TR R L e PR T et

e&dultWif e eanadiciteethht thGeriea AhGietihoithaGhe biobgi@d specimen has
DDD 3Gene NNNGene, MVM 4Gene, XXXCene YY(g(ﬁ]'JZ'BgS . b 5
dungcaneari & same pabpqimeatsaeach regpeetayg mp Hs i fiatabase 120

%%g g.é‘l?(iC%? gr%gﬂﬁ&ef 1o4h& uni gﬁlﬁbﬁtmtth ecBiV€niAel. In addition,

Itron to spe ying cal cul ati ons 204,
eacthmoabd €02 Eﬁanﬁqmetmefar emracaiaﬂllambt'&tzoér(alsa regmed testp).2lipsome

eRBofigals: a mods] 208 PR ParGen P S bhBpf e fins. 1nmore
gge%ﬁééin@g@éd;ﬁﬁh@t daR SRl 102t MeEiic € B thveb R thréOnShildtlaBhnd five
hundred calculations, between three calculations and one hundred calculations, or between
three calculations and fifty calculations.

Fach 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:
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val ues when a calculation 204 in a nodel 202 is

WS%&I{HE% The cel | ul ar consti tuent abundancel,(\l(ﬁlugﬁ;é4,032006

are n froma biological specinen that is to be
classified by a nodel 10 202. One instance of a

cal cul armi,,lem Ek@@plhﬁyhmcaﬂazomzm rati o, where the ratio

nuner ce-of a first
cel | ul Galcelgtien nymbast First ﬁeli;l%ﬂ coBFEHents p%*aOﬁ% rpellplar sqpstituent

ratio UCHU”IleUI s dete q%gy an—apunda QﬁD@
second cel l ul'ar constituen bi ol ogi ca
speci nmen. In2this inst anceﬁent:I&C(s‘.al cul ati on &kegpe DM

212 specifies that a ratiq 15 ween the t ce r
constituent dbundance val %epﬁ\ﬁ%o be takenm&ﬁ’é?
the cal cul atjon 204 specidhexstpe actual i denbityyof

the cellular constituents in the test bial ogical
specinmen that are to be used when corrputl ng the

cal cul ati.on 2 [ rdapnce with the Iato
oPbis pelkuian! shesthiel  TRTcaR gy onsBetl AR R A a bR lptar
2dthsBReRi DDBS alPsd RKR. the ratio of an abundance of a
first cellular constituent, as the numerator, to th

abundahwcaeiddfonao spesilingeloslations 204, ceghompdal A2 spe&sﬁqsw«&calculanon

%ﬁ@lﬂng@ﬁ hq‘:'beglgslgg &‘%Q :%)ngczllnc:% cgraélgﬂngga'ﬁ glg QJIB%F.P ARalculation

t ﬂgoﬁtﬂﬁﬁz 10f speéifigs ihatoperationalBaitidnship bEadden ctllulabeonstituent abundance
exenpl ary cal cul ation algorithm 212 specifies to

t Ypdugsavhen aralopationgdh én axmdah’dﬂ igeprerwieD, Thecel W@fegg%lmem

I
PGP G0 A 00, R LAS, o moce
DR, and so forth. 25 The pr esent invention

enconpasses a w de ran tion aI r|th
Tnaddne insHnps0h aaleateg \%’B%?l‘%? ratig) VPG e Rt himerator is
CORST] Iﬁéfﬂw ar?zﬁﬂm@arﬁ@ %?Q $irG ebinnhAdons@Rishtiih 4 BYlogiba rsFecunen and the

exanpl e, 1'n sone enbodi nents, a cal cul ati on al gori
2thlo dammmetor isydetemanineloy aatabnuidance of & sdcond tglular constieent in the

cel const | nt, be nmul ti y.th dang,
iplogiofbareaiiza. Shah instese isssies Het TR 248 IR0 T et a reto
CI?étM:’ér?the aH éélldléd—%@hst(t&er% aBndahét ¥aheds is ©Heablkel wiidieas the calculation
al gorithm 212 can specify that the product of the
alﬂﬁrﬂnlanﬁes thelagwel identity of thercgllulangonsituents i the test biological specimen
nst | nt s .be nul I
flthql'? EPU% elllﬁeg [Whet gltné{? 4 tgﬁ ?Xl{:ggﬁoﬁgw%%egrdaﬁ(& With 8 calculation

Adlgcﬁ'litﬁﬁhUl\Ze'Fbr exadhpslell ok icaloutatign aigbHthn?1 22 speaifics pewaké the ratio of an
that the praoduct of the abundance val ues 0{1 the first
rahendaice of afirg spkulan papfityery easthe) nymgiatprylp the,gbundance of a second

HARRRS R B e Anbilafbe” ThisjtaRii0R alaokitD 13 it in cach

adafiuldtion 0l $n ﬁmyxquilmmdetMZ dinghatase of caﬂculaﬁd}n wimber ! of Table 1,

mat hemat i cal, gperat.i on ., Jultiplication,

ANAXEMPIATY CRJgalRti @ RIgor étfle‘ 12gipecifigs ks a3t betypen gene AAA and

g%%lnle WIS, B RS Ldst HPEHl&latﬁ;nCrﬁJn%lr 8l the Qal@h]ﬁﬁéﬁ 51@8}1%312212 specifies to
S not’ 1 ndi cate the actual enu({vﬁ@o thé cellul ar

aakrsﬂnelratmlbegweetmgena@(i aan@nesllﬁDt o rfprlhe any g| ven

cal cul.ation 204. cal cul ation, 204

rand. | ClsudPrenbvettiohensanga A SiteTgis i alsffigoh Afbritnms 212 in

ARBRIOAD rai ABeRALR ol RIskatdRiiflent fldat eottihdeblular constituent. For

between the cellul ar constituents that is used to

mulee in seanecembadiments s cabrplatiop alaasitym 242 saspesify shat His abundance
g? ot Qg‘ré g @ &%&H 'b%tnkugﬁ 1%% Egﬁ%ﬁh%ﬂdes Ra second

ute I n accor

the pr esent
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invention. 15 In sonme enbodi nents, each respectlve
cal cul ati on 2Q4 i ncl udes a nodel identifi Er 110 t hat

Wégﬁ&lﬂfﬁﬁﬁ t he nodel 202 to which the cal culat 'Pe"i‘mszoo-uoszoos
ongs. Further, each calculation includes

t hreshol ds 114. For exanpl e, in sone enbodi nents, each

callglbd @nk@ieQA + BY| dR6t, cachlis alghidsiRdan lﬁecaif? that the product
upper threshold. In such enbodi ments, each cal cul ati

o6 thej apuadangp yaluepofthe Erst @w@gglggawngﬁbq:rw lppgmt.zﬁg)hed by the abundance
%§4u% %#Qtt]ﬁlpdqcéﬂuga? bﬁ&ﬂﬁ%&é&fx% x?}eﬂﬁﬂﬁhvagzcatlaﬂétlng a"fébrlthm 212

ations as escrl abov he co
canh specHy ithor tiOstodwct béthewbtihdankovanes ctﬂtheaﬁfsbtwb tdilmlar constituents be

Sl e i AT ) S e
bR IR AL %cdl&lﬁ%@@rﬁﬂn@ SyPhafPRialiédl Sperdfioi] or B8t of

corrp cal cul ation 2041 s between the | ower
trhﬂwmﬂcaﬂ camhttohe(am pmnlttpﬂmm Hivisieth dogavighre, dia) Poanyi combination

GBI ShoATheS hSRELEE AikFinat 217 Ak D! MaRallb} yalidentity of

Y 1Rt abhsBficatsanRl eStoMe ¥l & Sondfide dkiegiverisulation 204. A
accordance w th the present invention, see copendin

cricalatorns (4, e8 tlna@tbm handpipeeidies asetod celylanggnstituents but does not

t t
0 T B A it 8
&Elﬂ?l.ﬁtlé (112 ca&ﬁllmgid Zgﬁts Bg}m;ﬁ)ggnﬁ a?le?llaﬂﬁg‘t ﬁgﬁntﬁpﬂlhmw cafvulation 204,
LU 20ReaN o FATBPRAG depriaes Wb AvRe bl olgee present

‘;eml(%pl Di agnostics,” to Mral eda and Anderson, filed
une 2004. To illustrate a cal cul ation (test) wher e
upper Iaswnd awbsdimbnis séach dsﬁspaurtefewakdlanom 384 thetudes henodel identifier

ig@ﬁ'@g;@gﬁiﬁg Ulge:lﬁiggelgﬁzf ! &E}&}naﬁ% gaii%%) eh(fﬁwg[shgurthcr each calculation

ﬁﬁmﬁlﬁﬁé‘sh@fdsm @B@Q}ﬂplé Sn 46e bﬁib@dlﬁieﬁ{soﬁcﬁ%blculatlon 204 includes

speci men. Further, culation 1 specifies a |o
a l!rr\asrhhtledmdtﬂ and & um ﬂansm,tcbelm stiph eshedigents, gich vhléulatlon 204ina

Bea At SPaund b 5oBY g A kAR A4 3nm 212 for the model 202 to the

—.---@éll:lﬂh‘ﬂl(ﬂislag Jedcribbd hb@ice SVhditthe @omphiicd cblemw@m zmzhe Helove the lower
gg and second gene is to be taken._ When this
¢sholdthe splculpteon isiharoterzedasisgativy When thg cempyied galculation 204

fs%ové {?:% u‘b?gptlﬂ% %ﬁgﬁﬁi&%@&li s Eﬁérhﬁm{lz%%k LRI whRs the

he “val ue ecause t he ratl IS greater
tdraputed ealcypon 208 is (beM’BEﬁ sheollogker thneshokll andithg upper B0dshold, the

is characteri zed sitive." _In anot er ex
UGS CHUPBEE A IR TN PB4 OCEGo H B g gch thresholds

n{}fed a¥ @JeH Qs ﬁforé-QQa 14 éx@ﬁlplpés@f e Rland MRG# BRB in accordance
urt her cal’culation 1 specifies | ower threshold of

®ith tanptesamt uppestior, seesipenhding Urbted Smt@Rﬂﬁerﬁ rpiphisatiomoterial No.

6801381 nbRAtsy oS an Mot Rttt Gebd Paditiign Data For

EhRicaAbRBhEdtcONo AflietDnCAARACLEUhEQDS@ks ParaaA bplatioh Berial No. to
still another exanple AAA] has a value of 120 in a

b détorrived, espided Fomesisand Nophpdsfas AgalygingSase Expoespian Data for
e PadM R RERR P ong A difbay. BRATHS 2.

t hr estiglilthisehite® caloulfioatesr) whrsd appeeand fever ﬂtrbsholds are used, consider
the case of calculation 1 from Table 1, where the abundance of gene AAA ([AAA]) is 1000
and the abundance of DDD ([DDD]) is 100 in a biological specimen. Further, calculation 1
specifies a lower threshold of 0.8 and an upper threshold is 5. The calculation algorithm
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[ AAA] /[ DDD] has the value 1.2 (120/100). Because the

WP%%S(;O#' 7smgreat er than the |lower 15 threshol dP@&'ﬁJsﬁtﬁﬁfﬁszooﬁ

e upper threshold, the calculation is
characterized as "indetermnate." In addition to a

23b ¢t 1B BB Pt it Salclation MfiRdated QRatianalid/B@weanthe first gene
ggq?regatl on algorithm 214 that specifies bow. the

sesond genes's wobke taken. WhER Biis erddatiopaieasitam 242 peapplied to

C I ped,d n_ order er i )

SRt o A SRR e TASIDPE e R

Y IU00NQ0y. CRegasenhe Ftiol i greatd elan2RRuprer ehiartheskld zbel calsulation 204
having a high probagbility or likelihood if nore of
ihehagaglesigedias d9sitive "t he nodel are positive, when

conpu haGx | hé@eh B8 [DDD
Com e Shyb SRS, DE0R) b YA flgBRRSHGafch s DD
thas 4 hdue af D00 iatthobislogicallsiekimen, Fattbere calewlatiarhhspecifies a lower

Ul oS PRI, W o UL B i sy
hiM fe valuk ey (g@;lﬁ 0? > S dauseAfie RItiBAS IeSEkah de loSiet B3dsR6ld, the calculation

usi ng the nodel that consists of the calculations in
Tetdlamcterizod #9 “niggattigar act eri zed as having a |ikelihood

of hayi t.he bi ol ogi cal L Ure1.aS5q6)
o e BB Bl A B S AEASH S ot shifnenand
PDEL) s 4 4106 ofL 10 inAhd BidRIgicapspecinngi tHuther] ¢dlcalption 1 spwifies a
a requirenent that is to be satisfied before a .
keves Gugsholho 08 andsen nenerthresho{dota), dnisueh anpinsizace, the ratio

j t : : pagatelel
FRARBDIFIRRs HdaRle 17012000} BEIURAPRIR iRlrebeeTRR e lover
cabshol dtiit s tHa@4hefippen diréshpldp thedelcalation éxkcharastieize @ @9
he .conput eqd, before the cal cul ati ons 204 of the nodel
otndetguuiateat ed with the precondition 116 are

CoMPUE Ll 108X @R fion GROFIER 2 13, RACICADRel 2D2WhE GHkes an aggregation
there 1s a nodel 202 for |ung cancer and anot her

alpdsthnPDR thet specifigs o thrcealailations 204 fre arghral medsl 202 arg to be

16 WD 2005/,042760 PCTI US2004/ 032006, cancer. i .
GBI REOHRD RS PORpa) TE UG, Qrpeirinly P fy brcgation
hlgﬁﬂﬂﬁ?@?«?fs a Vofing BétemeCASRe tHehiBod¥ 62 isdBaratefizédmthaving a high
adenocar ci noma can have a precondition 116 that

pedabitigsorn lielihoadiié meseief the spleylatignsdn theemoddd apg ppsieoraen

t he for a ' ' - Thes :
5o ptls AFABAER. DO Bl e il efuacin
hlRbrithan] TR ngplied toshe adailations obTilse ¢, abvwe, Mmdrthaiehlchlations 1 and 2
| ung adenocarcinoma_ is rup. | ngﬁd ition to the, rmgﬁll1 his is th
g POsisiNeccalopfion BunindaieRais sl S pegifveedYhen this is the
i . . . . AL -
P 5 S B s fsflo c hto  Tt|
pilbbe chursctérized a2 Rivispe tikélilmed af batiog thethidogishlfeatuteassociated with
212 apd an aggregation algorithm 214. Furthernore,
gﬁéﬁ)c&l[-ocedur e type 220 optionally includes a

pr oceguienbagnbh g)bt\%;r%aﬁg Inclddes MRiePprebBHdRidRAGbS A2fddel

can be assocl ate a procedure type 220. Wen a

pEdendi@OP] IGspasifios aquitementithat iptodesesatisfied hpfiere ax@lcuiation

del. uses. the.cal cul ati on. al Ithm 2
ARt T s st T ARt 304 bE AT m el f AR somplc of 2 model
breBEnBiZéh 1167s BREre§XiAHINg that theraldelatidfP206f anddrr pivdetermined
procedure identifier 221 of a procedure 220 that is tdo )
medelsiid bsyeompated before the calculations 204 of the model 202 associated with the
precondition 116 are computed. For example, consider the case in which there is a model

202 for lung cancer and another model 202 for lung adenocarcinoma. The model for lung
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nodel . In such an exanple, the nodel 202 need not

i ncl ude eXp|I¢It i nformation about the 15 cal cul ati on
Waz&gymyg{;n 212 and the aggregation al gorit Aim 234 hR2R8 032006

use he nodel because such information can be

obtai ned fromthe procedure 220 designated by the

Rnoads used tb derimfnearheklice hpadidilar tunidrds pouiive 00 uingAancer. In this

illustrated in Fig. | and di scussed above, each t?nel )
289 thgmodeleld2 cfﬁ@luag aﬁmoearcwrr@lﬂaabﬁmpﬁean Iiigp ;ﬁ at requires that
L t :
8 R REProP TR CaHEER b8 BEBrc iy fldPl o thng dchcaRbiRbflishh. The
precieiditemhidifecag tﬁﬁlihe{imimmahat titcaoaal ford0ndg speer febigmsitiyadefore the
or%aﬁrq cel | ul ar const.i tuent abundance val ues (not
§r Tupg, adeigrareemads Bl cal cul ati on 204 can

opt i omalddiions kﬂ&ﬁo@el Q@g @dblé Qﬁé‘trhxfltﬁrﬁé mbdB! dchidha 200 specifies other
identifies the nodel whi ch the cal cul ati on 204

talsleammemr@dcal Bonnesx a‘ht;ihemptqféluﬁb&é&rclﬁ)d@mtnr@qedurqms 220. Each

APl ar Z5Gsied tes s EicERNSL bkt 211 3 oF o BRASHGR hEdithm 214,
M@nﬂo&%a@ﬂ'p%deﬂﬁ!reltﬂﬁmzﬂf dpiond hZindides Npesbdirel ddedtifler 221.
In the case where ea cal cul ation 204 includes a

nodel Onejermpreinapdels 202 sapdisiassopmtedovith g pracsdurg Ay Renkde When a

r{}(%%g HESEL as0hat& %th%w%é’eggnl%sc% %t’ %ﬂéemg l éseﬁlé ﬂéul%lgjq algorithm

are part o suc e ca atlons
FiQrand aggz\egaitldlmlgbrltﬂﬁhz ldrspedifiad bethe ;irdst&leuteaypdoﬁ(} In one example, a

identifie t hr ul

IRGER o IS IR RR e MDY APIHE 9P O APTOGHUE AP TR0 RE used by the
R 1 QRRYh bk ahpik @ie rtfticd DU ncd 6121110 @x B HERIITEAbY about the
As 11Tustrated E and di scussed above, each

caivdmitio @Rzoritkoh adi%snabﬂ'e @gregumm algarithin Ziﬂeodmdmd lpnthe model

224. t h npd t the

tepise spertiafarmeBE fut O e RaT FPE IPbhRHe e can ArTE g e
preRanR idafificEaell BraaMmdinbdno224 specifies a

precondition 116 that is satisfied before the nodel

ass ochsilestrated in Figel prbdisnigsad abave,. saelumodal20gancludes one or more

CFRRBALIR ST SRR FRRBR A AL RN T anter

can opti

__._fml;eaf iabletthatlid Gunlddh rurtihenibdel @Shehhﬂ(]m deich26RulatdonB4 kpecifies
the precondition is assocjated, Faor anp]

ongl ehiorg el lular gopgtusny ab*&il@ecetw&tes &n?erEE‘é’th Iy %ﬁlt@ﬂeafh
chﬁuﬁﬁ8ﬂ§b@£§goﬂﬂ&ggg ipdtde, urﬁ@d%l identi erf hﬁﬁa m@@% mode] 202

each precondi tiion es a nodel entl
tdsmdi&ihsthé 0 culfitidn 2Whisiassoctiatda Fas exakﬁﬂenhe thadst 1dent1ﬁer 1 10 can

it et Uik cmiociaB R0 SREARA REHEARAA 2070 dap BFricah calulation

200 s RFeLoNdildt NaedAter 2PPhYd thiesBoll 188, IP@ElcaseA0iore dach

- search through the preconditions in runtine database
cdleolafion 204 echnds pingmis] idantifidrhile magelsd|ofirdrtitas fitalase 120 need

el R Aprae e B T ar Py BEgh BRls U thg cleutations

208 fRCCEAVER SR MI2hro BesiRABEN f@iIte xﬁénttﬂ’b‘a Wﬁ&ﬁ:ﬁtng through the
i nvention were introduced in Sectjon 5. his se

caleulatippre20dhipunrtiras detabase 146 ca@v@eﬂw@gh%ﬁ lﬁ@ded g@@tlf ier 110
tﬁa?n{a]?@ ﬁ}ep%l s 0& _of rmdel_s 202. _In Section _5 3,
uc

resu calculations will be described.
As 1llustrated in Fig. 1 and discussed above, each model 202 includes one or more

model preconditions 224. In fact, each model precondition 224 is another form of data
structure that is found in runtime model schema 200. Each precondition 224 specifies a

precondition 116 that is satisfied before the model associated with the precondition is run.
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Step 402. In step 402 cellular constituent

| stic data is obtained. Typically, t 2004/032006
o2 PeTs004

constituent characteristic data is
formof a cellular constituent abundance data file
Tihadditied) ebch muﬂ)erhptéoeddmyn 224 tanoptioasilyaincude e nmddel slentéfier 110 that

Insomelnsta n.the data file is s

isapiecihe ppdebd B o i BeFronan HISHIIST phan kR, & model

?&Eﬂﬁ@ﬁr 10 daﬂt.a{cgbé%@%hat @g&@&m DA (S @atEPRH kSodel 202-1. In
transmits t ata to uter 20 over a wi de area

tetoass Wwhérahdh mcdsndamﬂm mwiu@asmsnodernrhenn’ém Ul0amodels 202 of

Fitr i, ERP RS BL b i kP 24 hagr par of such

hnﬁetal o QebhGAdtariealte d@ttmﬁla@ vhichl gredoaditions 324 hpyto 4 ghvan model
plurality of cell ‘ular _constituents. For instance

D8wa srsh dhraugh the prosendifionsnannim ditabase 20 for preconditions that have
r [ ata for

%g?oda rmfl?ﬁ ﬁgrtllujiégrhas%g?me snﬁﬁ(&%qgﬁ?gned bi ol ogi cal

speci men or organism The cellular constituent

one- hundr ed-col 14X EBREERRIERROCHSNG SRS 11"

bi ol ogi cal specinen. In fact, 30 the cellular

const t !
COnS! b AR e O Ry ST AR e
imestidrhere iréiRed ki $elchali 5dorThis deobort describes hywsch novel data

bi ol ogi cal, specinen. .In so epbaodi.men . a [ 1 ular

DR Sk RO RIBFCLP U (1 m e A2 S etis Syt of such
speci nens. In such enbodinents,

BHLIARIR Iy ‘ggjﬁly i ndi cates 18 WO 2005/ 042760

PCT/ US2004/ 032006 whi ch bi ol ogi cal specinmen is

associ,ated_with each cellular constituent abundance

| evel S¢R4P2- i s in the file. In sone enbodi ments, the

cel | Uir%tc OO Ed] ke RbnstingnPeHaedckdiistie datati@obthined.| TFy}iaiBalBr, the cellular

f or mat esigned for Afgggetrlx (Santa d ara,
Garistifusniihayacteisi CHatp ipindhefosmod peelldlapconsfituphigabupdance data file that

o R oy R reBRAGR BT oty B er G RE b ffa il i
agndtted)icBmbuten 20 a¢cebies drgllgnRchelvasrk Agletfrey catdP28.olnAly pioal

California) DNA m croarrays, ,a fornmat deshﬁyed for
prbedimsRts ELIFMPfcContpafer SARSMikSTYP dAa o eRBYtET KD over a Wide area

%Segg{:wg su&%tﬁéhﬁé’ﬁ(&s' on file format by I maging

rines, Canada), the Axon (Union
G ty, Thatelfubarrioagtitaim eltiractéristie dﬁtarﬁtatyputaﬂﬂg includes aspects (also

Bi oDi
R ARGt AR DRI PEFRED SOHCHT SHOPUPGE A turality of
?@iﬁfa@%&&%ﬁmn@ RnstAREURISmE @%%amfeh{setlfe%ﬂﬂhr cchstituent

or mat si gne or Incyte (Palo Alt Cal i fornia)

Giakactéristio dile eqrsprises aburfdommtatacfev sdvspaé deliuar agptétwentain a given
' Sunn val e,. roarr
E%FP@ ﬁg& rsorg:«tnrlign Ci"l? Eﬁlgi’ ar 88?13 @Eqnl ‘u giﬁlf HdAfde d¥ofile |3 include

GRATATHGE ol dnelluh8re8 QBIIASRAsiBuekSindd Qﬁeﬁﬁﬁ;ﬁ)glcal specimen. In fact,

-mcroarray i mge for a biological speclnen.

the saibuler canstityaet abyndance dasa fileantinclygedats for %@ﬁﬁ}pqns@g more than
I f19F
E(Z(M, ﬁog% thg.ggﬁtO'Ob uo%% 2 DHRA3H8 cegu a n%{e}&gﬁs glgfi %%H biological

stritent représente

gRtingsmalln bk gmbudichentsgn a¢lilafconstitténd aburatadeogrta Gfeahcludes data

“for multiple biological specimens. In such embodiments, the data file clearly indicates
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associ ated annot.ation i nformation descrlblng t he probe
used for the ﬁespectlve cellular constituent. In sone

ngp&%4 cel lul ar constituent abundance PCTIUS2004/032006

maasuremsnts are 20 transcriptional state measurements

as described in Section 5.5, below. In sone

ewbisdi bielogisabdpecimenps wetr.iated i treacio ngllvdas poustiduent abundance level that
(char ﬁ ristics) of the biological state, other than

t 1™ ﬁl lgcrl ptional state,'such as the translational

stat e, Id &ine @abddinkits Ihab@llul& cofkit@cht aRAGESsRIdatd Wle is in a format
bi ol ogi cal state, are represented in a cellular

caessgned fenafymsiraciSanta Silare, Ealifernindacnehip rrbhprays (¢.g. Affymetrix
S‘?r.gé g‘? \9 tﬁa &% sr ?ﬁrtléétr}%% gé}{%?%t H% I‘T‘%ﬁ?’f}yg’é Tix MA{S-’-I .0 software and

fUD&AdeI m@n@ blupe)g nfdrevedsidned fmaigﬂ:ams (Paps Alie] Oslifbmia) DNA

a bi ol ogi cal. spec¢i pen_ ynder study S ecifi

THFSBRTFBIS & & OT’cnﬁngi?@ﬂF HorAmershae .@%@5% denelanty CpdeLink
f:‘nhc?o I {h8 B Izﬁ'@ﬁ@ﬁ ﬁle% ﬁ%qﬁﬁ(ﬁﬂlg'f@% ar@lﬁ $teELhes, Canada), the

constituents tissues of a“biofogica C|ne
ufEien ([’ilhDd )Cxtyg: @aﬂlmrma) Conaltix fileeformaig the\Blby)lslceW&ry $Manna del Rey,

o f bi 0l.0gi
CrisGmin e 34 et Ui ot (ORHBRLABRPIm g5t apression
GhaRkilg 181gulpe @3EEL) ﬁleaﬂbnﬁé’tnﬁ "férhﬁ@ﬁés‘ﬁgr@ﬁ f&hl%cﬁb @mgu\q@ California)
ﬁeCI men. | n one aspect of pr esent inventi on,

BMVemsirowTaysyer a iormat dyérﬂepq:dwfoa Miplextudayi Q)alamlgqiéunmale California)
t by neasuring an anmount of at |east one
ce ]ﬁgllglfr%agng'%l tuent that corresponds to the gene in
one orIndhe ehtdddimdts, ahdddedinlg comtingnechai@erisfid €lle comprises a
study. In_one enbodinent, the anpunt of at |east one
qupedspest micsonsrayimast for paiolpgickspetimen. Eenpxamle in gneypych
6 /

SHRel el e ARERC AL Voo @RURHABERRND} iyl for cach celluler
lwionbtirgemtatpresameni anethe aibayg loptbne Gbaﬂ«ge&rdaﬁgdaémﬁaamﬂbﬁ,chnd optional
by a hod comprising contacti ene nscrl
ﬁ%%fgﬂed FHOHURT IR HRIBIRD SFonore TRy Bed fhrd BFegiB?ﬁP tyfcellular

- Qon¥hth&htC PNEoHE Etn ¥ 68 mehRERhil2 Bnsitdan SodndaRsGhéRlirements are
20

array conprises a surface with attached nucleic acids
dranScripitoine] stata iedsurements as a‘¢ser1hubilne8ect1mﬁ ésbfdownucl eic

acid mcs are,c bl of h r|d|
e ab SR eRitRaRRRR orIpe breertininfiond Senhed Stergefiiioy of the
BiSloPiRhl dtab) difier tRADMBE kARRtiptibhe sAky BebhNEehofradsiioRNAtate, the
I'S neasur ed by cont act i ng a % ne transcrl pt arr ay

g

WY stateRppamixed gspsts o thenpiplegical stateodre sepresegiediin meellular
E&Sﬁu %H%(rﬁct?ﬁ%tw ﬁIQ ggec, lfglJ eg(a%% ) tSe&Forn' s § q)eiJvQ ni?«glhiﬁstance in some
, such a gene’transc

eaiotinsmas, liye dediubal dbﬁl&&lﬁk dlﬁwtérMG file trhhﬂ!bi pﬂ)lm&ﬁi levels for various
nucl ei ¢ acids .or nucleic acid mmcs, whereint

PRI &n & Riqlofica) spear fede study it tarie seaific mhodumes, the cellular

MH jtihef H&a%ﬁﬁlctﬁlﬁ %&Q%ﬁio@tﬁts ReoMehiatiShIrek ular constituents
aC| erive rom -t species. In sone -

embssiiesrea bz,oiagml spHclmdranndeo slstiy togHualar oﬁmtiamneathtty tevels in one or
file co e ene . expressi on data r | ur

Brons RS pb e Jufloaleal D eR rdBnae ot atodi Dot G migsvhorylation)
b snelér Rk &lll'ufa)‘ cOAstiERARDI thd Elo%ﬁa%ﬁé@ﬂﬁéﬂi‘ nt, the

plurality of genes conprises at [east five genes. In
anot hén oaerbepgrindribe presant plvgnmn,tﬂsc ofpreseivadevsbaper genesin a biological

a%ecuggn &ﬁ%‘%ﬁ‘é e dDr eﬁ%%%ﬁﬁ%ﬁ& auxgtaﬁgglea%%n%rg:&zlﬁ% oHstxtuent that

t&lrédpysn@muﬁagdlegﬁ @S or mdre 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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sonme enbodi nents, the plurality of genes conprises

W@%g\g&gmfol ve thousand and twenty thousand 993%?%83{914/032006
n

some | npl enentations of step 402, the abundance
ta IS pre &ocessed In some enbodinents, this

%‘Hﬂ&&f‘éé&fﬁ astopg RINA species Frrsspidn 2ae pomorersellh pEthe biglogical
B@cnﬁ@ﬁ | S‘ﬁ&rabuﬁ?ﬁﬁ%é &H%Hﬂéﬁ?@t’ég'ﬁ% G éﬁ%ﬁ%&&(ﬁiﬂéﬁ% d‘I ﬂfacﬁng a gene

gi ven bi ol ogi cal specimen are
@t@h$0¢lipaarr@30w§h RINAe fromadneroot anre cells ofehenmtgsmsmplorf\olth EIDBIA derived

?% c%I cinen, In sone, enbogaérren s, all thle. .
o0t AashE FRb oAt o rises S ot ttgchgd pwleic acids or
RuclbRGRAhingiBE CTHE R SidOSIRR ek ﬁmﬁicg 'aféetginMe 8Phybridizing

average of the 25th and 75 h percentile of
éthithe BNA snseigs ot wehpDa%d@rmermthséﬁ%eawse dnfooe partlcular

h V\h .1
s BoirthE i upSREE G FRR RN il B GRR T REI B bR aff feript amay
withrthe RDIA fray, ond g iore/eelie f kil baaniengidet stedy, or REAARBRR: acid
al u ca obta ned when a m snmatched probe
ﬁ%’é‘?ﬁrf@m gl Svﬁs lﬂﬁ‘é thegepe iR iPhTaHeqsRsISes a pogitonally
LIRESRIIE ¥l With eﬂﬁ e clediCadifid SFRLY egaeaﬂ:?d rmmlcs wl(ljcrelp the nucleic

(representing a r constltuent I'S expre

2oids droeledc adidhmimizgerer aapalss efihglridiging adthshe HN A éjﬁcles, or with

order of thi t of the abundance values in a
‘x?“éﬁ éé‘FT‘miﬁ @gﬁ%@ﬁﬂ’ﬁ? €S bundance file are

negat indmel dintiABerits] %@&‘Hﬁﬁu Qf)nsttl%npémc@&%ﬁé 'f"ikgcd?lflprlses gene

the present inventi on, all | ul ar constituent

expiesdian cletafar upkirality pf gcnea [Ql@eﬂlﬁlazmtltucntls st comspond to the

fi | wh
S 8 S Ao WS SR e e
MGhoHERZ 8860181 R0 theturaHg eﬁ&%ﬂﬁﬁﬁ@fﬁtf’tedsﬁoﬁhundred genes, at Jeast

Affgmetrl x GeneChip MAS 5.0, negative cellular
PSR BRNCAIAG iaskRienty dheusand agncp.cormeqse shaadhinytthousand genes. In

sfohiéeéiinﬁlo"i‘llulri&rtf %H&#‘lufﬁlgz(gf % ngélcgpqnn%ﬁggs Bk ween [V @n%)ﬁlgltlgﬁla and twenty

Mor e gener a nts,
thousahd perest abundance values with a value of zero or

| ess are relgeﬁced % fixed value that is between
0. 00HNSARe egep@n@nso tep 42, the@byndpnce data preprqcessed. In some

e@r?ddd%él{ts (ﬂ'ﬁ@ phd }d&%nﬁa#ﬂvméﬁg §ta n%%a'aél’i@atfd?lrm }F+H/ce he cellular

bi ol ogi cal specimen. 1n sonme e I ment s
constguént gharactatisticdahee foral gieen Iaobglcale.njeamm am tlhm&d by the median

R Ty S S e Y RSB some

ealboalmbknis, WBthtecelhi|ak BEnstiftlehtAtthdeRR Valel ?d}ta g"}péfﬂq@l%%ﬁ:al specimen

value that is bei ng repl aced. LN some enbodi men
oxprgapism are sividusthst anayerage ab thed ced 74T perentile Iofthemllular
a value that is

f han er 0 are
c§flent ERTRBA sk uedbiind BRURS GBI st Cae o
t hei fn the dab@vhere iRt doutce\cEithtEcel lufir SONRRInicAS ARNESSoe hé¥sSrements is a

function is a signmoidal function. In sone
r@ﬁv@aaawggtweﬁea aggmstigentabundanse vaiupycan bretbtainggewhen a

nLBﬁLtcheﬁi §8a 15%?\%2&%?511 zggcfr t}nlaﬁh rc?beadlql é/?)l(:flhy occurs

y CO rrp Fendt e
whén sted ]Hﬂharwkglenh(rapldﬁnenga eeIllLdaxbc&mEttmelﬁylii efxpmséddtaalcﬁﬁ levels. In

S0P FRFREN R THo% P 404 Ui GrPemsont i fne phgcance values i a given

- camadongithent abﬁlﬁiaﬁ@@ﬁl@%ﬁaen%ah%’\’slnfs%he ihdtences BPHE Prepbecessing of

any of the follow ng inforrmation

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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an address of the |ab requesting conputatjon of one or
nodel s; an idéntity of the one or nodels i(suites) that

U run using the cellular 20 constitu
W@H@Pég{}éﬁ stic data file; a unique specinen iggm}is%qogpszoos

that identifies the specinmen submtted; an identifier

%ﬂgxlﬂfiaﬂcg Sabkrk@ents @@amg%/%frfmeﬁwhm&.d, fhe@atieasdlludar -

ul'ar constituent aracteristic data; an )
dodetitueritiabnndanae valdeseanttieaeplaced wish 4 Bxed vadps, sudmsel g5yl 00, in some
the cel | ul consti.tuent 25 char i Shi -5
SptdiBrah: Pl BRIl T o nSRRERER M bf SRt foundance
Flbheds Wil a 66106 bf 246 BF lesSharasicdivaitt £figkat valwedani baiweed 0.001 and
for the cellular constituent characteristic file; ]
Q.o 0drori0tinef the raedian pilplar cpasiitgint grmdanaseaiueogageen

rof essjanal t . t

R
fepated with aMraasidithatiom dfahe vainthaavaieb bpiagen eseetlian and zero

interface, a software npdul e ( s_E]or/n) i S..run_on the

inveregly ubpqogpﬂagpitﬁ Ofs .ee\ca_ uqcﬁé e %Pgﬁwbe&b figundance value that

iglb%xﬁﬁ’%%ﬁlﬁk%d.r ¢ 08 SnbBliRlcAR, LPcARIAREnJ Mk BBtidEhESvalues with a
ata“to conputer 20 wusing file transfer protocol,

vahtedessetharpraro areaieplaced withevatugtiat indetériminedshraed pga function of the

t echni ques. . l.n .21 WD,.2005/ 042760 RPCT1US2004/.032: S
TOSARA bR DR ST AT O BERWAR (R fup sismoidal
fAlctign. step 402 (and in step 424) is encrypted using
encryption al gorithnms known in the art such as s,ecr_ﬁt

key dnppmegniptimenthateped? indastiged by gasbpagaitgl reither on

M 551 g B EC LR B g ot
" dRle@Mwhizh nittlels, areybe) sy facilidtcSehneinsfer obthémplluladconstituent data

Crypt ogr aphy: Protocols, Algorithns, and Somece Code Hows f
filp from B gematemsie {9 epmpPutstih - iyspmy cgibedients, fhe wel pags allows for
' i i re .by reference inits
5 b oy SRR AR Y L %0a s
* det eran addtdseof iks latacbgueasing compieHomoli@iesoradRledtioul d be

run 10 (conputed). For e l.e,. in so cases,. e
D05 98 G et R o bgvues) B PR 65 S Beigh Rt Tular
¢ QhsttREf cRarabRrigftedRxamp! e, there is a suite of nodels
" to test for cancer of “unknown Pri mary, another, suite
1

of nuuwliguespecinfenddentifies g ifivatitiesthe specimey subgHied;
v { R, i |
2 e 3 e e LS R

ohaRuédf4hirawelivesdaget er m ni ng whi ch suite of nodel s
202 was reg_uest ed by a user. In step 15 406,
t

d Dy . ‘ nodel ,
f r om antidensidier grat idsatifigs thepatient genreseried By ﬁqul@iar constituent
el ect.ed, .408. Step 408 is optional. In sone
CZ’%E%FST@%?% %get’ep 408 is not run and all the nodels
specid degeriftiori dfehe bivhdgical sprciren Sompviddpcdlbla.constithent
c?ar%%le?istlig da?ca ?Neals %g‘ga?n%ds 01|' &g)cel%lgr c:rolfll[s]tituclarlpt characteristic file; and/or
an identity of a physician or other health care professional that ordered the models to

be run on the biological specimen.

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

using file transfer protocol, internet protocol, or other types of file sharing techniques. In
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20 optional step 408, a determnation is made as to

wOlBhdRkchhe nodel preconditions 116 have bee28167[18%004},032006

satisfred for the nodel 202 selected in step
exanpl e, in some enbodi nents, a nodel precondition
3oige @mb@p@ntsc gll téramupicatictebet@esh ¢ongiutar20iin Ghlep 402 yandah step 424)

O e i PO iaR AR e i i s B ke sgprography,

Ihﬁﬁicﬁflﬁ@sﬁg‘e BERn, ARG Biblic Rey ﬁllgﬁrlihﬁfsomc@t&ﬁﬁlh@ésrhre enciosed in, for
nodel 202, indicative of a narrower bi ol ogi cal

§xapple. kaufmen, NegworknSecmeini, 19%s Premtlee Hallnhiwkrsey, and Schneier,

l fj d
RERELC Pl Bl Ak iR G hlifes Coin L Sesop Edtion
detqHWilkey Bhaonsalmg eacttofwhieh iikZeby ihdtaporatedibydbfeadncy & its entirety.
of lung cancer generally, test positive prior to
running the first nodel. Further, the second nodel
202 coubdshpyg pgrodel precondition 116 that requires
that a "third nodel, which is indicative of cancer,
t est postén 404ea geterinationris maide gs toh.ehls]emddls 202 shoul@Be fun

f g)g:{%)u egggﬁ?rr%;(ﬁl&%l & mdec!as%b 8@1 n 1]}1121@?13{}%” SIGZ% a?e divided
mislalies BEmodant Irf drRtbxampRe BRtd @ suR@8f fbdds tdlfst for cancer of
indetermnate prior to testing the selected nodel. A

rekpoRaRrimasyAnolastitesd mefdelsoneqifiealyrdtsigheht testdorlang cancer, and

REfor e B A0 i P Db B ToB06 " Titain somgnsiances,

x4l ieyolveedqeradeingdivlicnsitelof Mudels 282 Wag WduesttdBY a user. In step
deI veaseglflc result before nodel B is run.

pmphe s of madels selagtedringier 404iis selegied.yet fail s
to yleld the specific result required by nodel B. In
this case, nodel B is never run. If, however, nodel A
i's ru?re;am@Bw el ds the specific result required by
nodel nmodel B is ru 5 This npl e can
Gonot ¥t 408 SopHpRIL 17 s 3 POiRER 3 erAURIR Bt inf 24 the models
85ABAbE YR TeMbte 1fsBE; %E%sz kel QN f
?eqw re§at hat elet ﬁermm) { %]’.O E%\ésld%g ‘géég??@g Sﬁteegt?fe run. In
aptiondlsteprid§ et dBemzipationsiy ewide g torwhethdr the modeltpyeconditiong 116 have

P S e PICtER2 SefER A AR o Ramhlecsmepgpbodiments, a

thotel ]pﬂe5oM1d>d | 1B¢ahadpesifiathaARbd&T 202 Mhdi @s‘lﬂﬁfcﬁtn@é‘@ﬂa broader

nmodel A be run and test positive for cancer or
biglagicalamplerdlass fng . ¢ axare gensialiphendtype) thanghe mdelrselccted in the last

BELBS SRS v s ) OB KM By o o

blitddgbaléamplé oimegh nih. abdilRgeaterenbdd] @reconditibh 316 3Pa Fifst model 202
éagA_ fjrst resul t) .and (B _ = second resul t)), then C
is dicatiye o Iarpaétl%%ftfﬁ@‘ of luagspecer corld pequirg tbatiiseeand model 202,

A5 TR S, ORI, 13,6y T fr o
Frrotle, tlﬁ sea:cmdtmmdel 2013 cptild kavet humbdetpaedonditibad 14 that k&juires that a
3 g Fha.t eﬁ)#z has a second result before
HhiiEEpdgk Which fnaicagy @neT R ROSIEINR PHET 9aHBRiag thessecqnd model.
IA §cﬁrre éhb&dimeRS U inbdaedoBdifion %8 RImpAS alrkduirdnlf tHat another

can be run
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.

22



10

15

20

- 25

30

I'f (C=third result), then D can be run. 30 .These
exanples illustrate the advantages that npdel

condi tions 116 provide. Because of the no
W‘g?@&@%ﬁé ions 116 of the present invention, nli")gjgl[]gmﬂfﬁmw
can be arranged into hierarchies in which specific
nmodel k 20t axanplerthdpleoselitdmef nudEBse@0:2 thatenodeliA. have a specific
Oten,_ the dels 202 run fjrst are desi 1o . .
terwlt B8foe Wods1 Bgrealt ngqye%?ﬂé%&r% G2 GEOBOBLA 1 un, vetfils to yield
: i ¢ Showever,
B A R B B B ot
RETIUSRO04 208 R0 the szdific redwisreqhirasihy mothed & tentmodel B is run.
ﬂndels 02 are.run to refine the prelimnary
Ing €xample 628 B8R 9R9ED3S3 narrower bi ol ogi cal sanpl e
class (e.g., a nore specific biological sanple class).
When the nodel preconditions 116 for a nodel 202
sel ected in step 406fHavaepddthersBioagbe&an.(408- Yes),
process control passes to step 410. Wien the nodel
preconditions 116 5 for the nodel 202 have not been
sat i sk egbcbddexaple, thy preeaniittvnntll 6of prasks rdumire tha either model A
step 406 where another _nodel 202 frqom the set  node

hag@rppdifiegesult os thay medal B dasasregificgesult ripraq gunning model C. This
[ i,p. the nodel is selected in step 410.
%&Fﬁc%%a%{agﬁgégfgi dentifies 10 two or nore cellul ar

constituents whose characteristics (aspects of the

bi ol ogi cal ,state of t | lular, constituent) .are to
be tested i"i((‘gﬁzirﬁirﬁq Pt _§E)"é7@fiﬁ§§’1‘[f H?P%g? T or
exanple, a calculation 204 can specify cellular
consti tuent abundance val ues for genes AAA and BBB

Tanilbowrate smnodélrR parstequire tiatmbdal iAo he speasidites positive Eygsancer or that

on | lul ar ,consti.t.uept .that is up-_regulat. or ;
B0 Hog i ane S RO BUE R uind Yenisd. Wlons R B G Algrmatively. the
fre@ndiifons 86 8 /IBUEIC Byult hequlie thrdeth ABdslsehmrinedeliBrachieve specific
the 'l ast instance of step 406 relative to biologica

repdsi mens that do not have the biological feature
‘represented by nodel 202 and/or have a different

"biological feature. Cellular constituents that are
«UpP-regul ati@gof fidovesultegdl (Bt-estcond spelt))naes Clrauibagun.

certain biological features relative to specinens

havi ng ot her biol ogical features can be 20 obtai ned

thro ' ' % d P reh§iek that model C has a

r ef eﬁgngcigg%ltgga e gﬁt%f: gFe'E %ﬁél{é?&a?é d%@&o 1, ll'?‘?:ancc_ar _
spesifiaresnitGtforp modsBB ipruov iTheprecoeditiane 166! Heded £, ithiwm, require

izt el el e b mp R TERR A o] L Y Tt C s run
Blis exdnt9BEAf be@erddag fxpression of the cellul ar
constituents listed in Table 2 with prostate tunors.

25 Table 2: Su et al.. Cellular constituents that are

SO o RS N B o
001648KLK3[f4{MhraTesuiith,KBen 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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5NoneTRG@ 6NM _006562LBXI 7NM 016026L0C51109 NM

woOhiA44epP Description cal ciun cal nodul i n-de
proteln kinase | KIAA0293 protein kalliKkrei nﬁg’f‘)%@ﬂfomszooa

g prostate specific anti genﬁo{2 kallikrein 2, prostatic T
maﬂlyrt?éaﬁeﬁlea; sufsaquentinasiels 202ans o tpréfine theyprelimiraryriassification

n
ng ‘Lé) h A galglr%% %llesn g mggsgggg rg tg&écgﬁcotg?gélcgfzs%% class).
2005/ OheA6h: Meddl l{iﬁaﬁﬁdliheﬁs?mof\lw fﬁlﬁémwc&ﬂ in step 406 have been
NaneDescri pti on 9NM 005551KLK2kal | i krejn 2,
Eﬂ"ég?%ﬁ% Yephonetshemtil Bisses e sigRA Ac¥ien thermedel praconditions 116

ORI 0 e i ORI SRRl 0 o s 6

A8 45athe Kinb8IIZ0A doinmtht aeti mgdedmﬂbmﬁéﬂ@n ISMpMi is selected

noneAnti gen | Tl GR==H&261- HT2351 None 15NM

001634ANMDLS- adenosyl net hi oni ne decar boxyl ase | 16NM

00163 1&- adenosyl net hi oni ne decar boxyl ase |

17NonenoneAnti gen | TI GR- H&2261- HT2351 18LI M prot ei n

(sim Awaloubttipag% trothe medivis ggleated in sin Ak oA caloiladom4 identifies

erbl &'Egre cellular constituents whose characteristics (aspects of the biological state of the
cellular constituent) are to be tested in the biological specimen under study. For example, a
calculation 204 can specify cellular constituent abundance values for genes AAA and BBB.
In some embodiments, a calculation specifies at least one cellular constituent that is up-
regulated or down-regulated in specimens that have the biological feature represented by the
model 202 selected in the last instance of step 406 relative to biological specimens that do
not have the biological feature represented by model 202 and/or have a different biological
feature.

Cellular constituents that are up-regulated or down-regulated in specimens having
certain biological features relative to specimens having other biological features can be
obtained through routine experimentation or in published references. For example, Su e al.
2001, Cancer Research 61, p. 7388 provides the names of genes that are both (i) up-
regulated in specific primary tumor types and (ii) predictive of such tumor types. Su et al.

identified the expression of the cellular constituents listed in Table 2 with prostate tumors.

Table 2: Su ef al. Cellular constituents that are up-regulated in prostate tumors.

Number Accession Name  Name Description
calcium/calmodulin-dependent protein
1 NM_003656 CAMK1 kinase I
2 Hs.12784 KIAA0293 KIAA0293 protein
3 NM_001648 KIK3 kallikrein 3, (prostate specific antigen)
4 NM_005551 KLK2 kallikrein 2, prostatic
5 None TRG@ T cell receptor gamma locus

‘transcription factor similar to D.
melanogaster homeodomain protein

6 NM_006562 LBX1 lady bird late
7 NM_016026 LOCS51109 CGI-82 protein
8 : NM_001099 = ACPFP acid phosphatase, prostate
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19NM 001648KLK3Kal i krein 3, (prostate specific
antigen) In some enbodi ments, a cellular (constituent

is deened to bé up-regulated in speci nens hayj J
WRLYPBT'€% feature when the abundance of the EGPgfgposons

constituent in biological specinens having the
NRLG! cal TLRRbiich Nsnd! eRbE t hanDedeipfibundance of at
fFast 5 STXOYVPERERIT . ALKLRIST S ENAMkNinPE pediic at

O]

| t eight t t e t b
W o LR T gﬁ;';‘;ihczgggfgggﬁggggg@ggzg;;;
a I‘aalé 0]

t'he bi ol ogi ¢al ture fo c u y
cellular co L—{)ﬁgﬁ# abunél g rrea%{fg%ﬁ@ﬁ  have been

ndde. In somEV_BWH5di nentd cel | IGPIQSH %tf‘stetﬁ'fé’ﬁiazs

déermed to b&NMpOP4sgal at edKIFPG peci kingsin Famibpgenber 5

Hidol ogi cal fN¥mkeure rel atinamet o bi ofoigerdl IGReciipgae!-HT2351
tisat do not NRdv@Oieié bi ol AYIRRI f eSideresgimatihioning decarboxylase 1
alsundance ofNNhe0iEel! ul ar AMIDSt i t uBatienasylmethionine decarboxylase 1
gpeci mens hayirgg the biol ggiecal f aatigind TIGR=aG2261-HT2351
ggerage, higher than the abundanceLm[p}Jt@in sildiMt € rat protein
constituent N’PFI gééglﬁgi calp jpgpeci mﬂgager@.bhéglgr@ﬁglﬁ@ve

Lige brologi Gy p@guyre: 'RLRIM™ CROMIAINS Sprddiate specific antigen)

aanc

oot consTrTocTt T S—ucThnEd 0 DE UOWT-T €YUl dal €U
i n speci nens having a biological feature when the

abundgnegc¥mbodBn&fd, &k Bilaf SotStitubHEB UededioMeagi-@aliated in
speci mens having the blologlcal 15 feature is_|less

spheimenk bavibg a bivlegica feagpre| tthe dhunglanseof g cellylar penggifuent in

t.hirt ercent, at l.east; t r r
0 B e s SR 5 S BRorr n
ﬁ)lkl? %bf&ﬁ@ at 1}@@« isiékr&nfﬁ“&réﬂn@a@gia@t&ﬂigﬁt? pémgﬂ drat leadtiniietyapercent of the
plurality of cellul’ar constituent abundance .
qedlon AieS SR DI lpgieH Sperd@eny vingne Bl s far which a
IﬁSllaLiw ceﬁﬁﬁf E&ﬁsﬂﬁ{éh‘[ db%ngﬁﬁg%ats&cm@ﬁtls IV ELaGHA AL @ some
I'N DI‘ol ogl cal sanples or organisns relative to _
dmldogemala ik esnstitucAfisalegaed sntee srugubitediotspéramens having a

t he biological feature when the abundance, of fthe. .
iR IS O RAE o OIS P DG Ra A SRaes Rt Riglosical ature
\?ﬁééletgg Eﬁuc}?aﬂéé)&' fabelfubAtddhithént iPPiofbidafgRcithdi halghhe biological

nce of the cellular constituent in Lo
foatoteoiy] aradvesqpechigherghartat ablendanee ofibe celhdar dongitagytdm piological

E ORI O e e

GRbiEbRtiE 8ebnnddo Bk dowBasful@ed UesRicinag hdviag adiological feature when
ri.bonucl eic acid and the abundance of these cell ul ar. .
a@glogwal

the aburidanesafshe eellularispagtivuent i bigjneiqahEnscingens haying dbe

asurin t DL | . -
RV D UG FIFlhepiel 0l BuRPELESR. o
tahlyleddent, @R ot lchdt@di poreent bethbicellnigi calstispets imbiological specimens
sone enbodi nents, the cellular consti Ment S sgeci [ e%l
haying thebiologieal enture dorapiaich 4 pHrality ol sellpferfongHtypat agpndance

i - PEBhstituent is d dt

HERURRL e, A5 AL ROty s deome
tealovual-migularedd0 diciogica aeinples ot eigasisemdelntiee athividawelsamples or

PR T AN i
cggsﬁttl&lt‘ﬁ? lbio‘%%%a] GRdEthedsUBat e tHe 15610BiceNe Rtk brBavek 1R, less than

undance of the cellular 10 constituents specified by
the staundaheet dfche odlar soussitesntimbiglagjcahenesimens gha o not have the

activi or a post- translational nodification of the
tgepttebiafing: tuent s.
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Step 412. In step 412, the cellular constituent
istic values specified in the cal cul
W?%ﬁ se%egt ed in the last instance of step 410%@%2%}/@32006
obtained fromthe cellular constituent characteristic
submi {nt sohd emigidapent§ahe Jeilmdar constitivatsespecified invhealaulation 204 are

calcul ati.on.204 s eci

B S s Bhoc iR ARDRs apthdnte 50Gs 2o pt fhstivents in
& BRIIGHER Sheeirhén BRBGINdIS hvastife & aheseliplib itafeQf a0ONQ portion of
AAA and gene BBB are obtained from the ce|lular

thefiysti cellelar constitantand the sesondepllglas souptifuent iq the biplogicpl specimen.
gr{‘sgog?ezéfgﬁi%dgh&& ﬁ{’é&éﬁﬂrﬁfi{ésg‘g%ép %E@ﬁ%&??%a'tcﬂgﬁlﬁﬁgfz@i are each
hﬂbpeﬂdaﬁtlyoeﬂl ad agﬁagrﬁdﬁﬁbﬁéﬁnm i« ¢RMdA ion athNATDHﬂomeodiments

the cal cul at.ion grjt can specify

nﬂel%cqnafe%n%& fed b el 2’518 ateagh erasging %i the abundance
bf thede cefltlaf SOAAhid 6y §§%1% e te of all rti
exen‘plcgryacgl%dgﬁ*ugltgﬁson 2%)14&1;% tehe sgcondSlhﬂrlﬁmftaeo alt ora portion
cfithe t:e‘:ltulﬂrmnsifmmta‘ i lagome em’ooémm ﬂ'rewboatﬂme af thowelhgiar
Addj.t i onal of co cal cul ati ons 204

SRS ST Gl AT Bterafifed i S5as%Be B Gaifly ora post
SasMoRAIddificatios bF 812 delldlar 8fiRM&ientthese exanpl es
descri be how a cal cul ati on 204 can be characteri zed
after it has been conputed based on the val ue of the
conp % ?fll culation relative to 30 threshold val ues
for t é ‘cul ation. For exanple, if the conputed
cal cuinatdpor1 226hé cbihdlaBconsiubift ohhl&btehﬁl(gvfﬁiﬁs eped:ﬁmmtthecalculation
true mni.mum for the cal culation, then the conp

204 sslecisdiip thedest instanep af dew 4§ e @bipineddiom Fhﬁecellghr mstltuent
0)

k) Pidad Hibnitedd KR HARS n hEBatRe white SHERAR 304 specifies
gene A Anedl geﬂerBBB,ouhe celidardionstitient abtrataacevaluss| (odssnd dther

oraeofa el id ifier, that ,identjfie e .

e aosnegifioq by he Cal@atiand Fpregent A AFD A ﬁi‘aéﬁa’é? obtained from

ﬂ@@ﬁlul&f%ﬁé&%ﬂtgﬁﬁﬂdhﬁée‘eﬁlet hat indicates 5 which
version of the nodel 202 was run, an expression
datafile |dent|f|er t hat |dent|f|es the cellular
const tt ugﬂ} characteristic data file that supplied the
cel | constituent characteristic values used to

CO”D%%tebth4CtﬁE @Mhﬂhﬁ:&m@@&leetdaqnw 1@tliAdtar8 of step 410 is computed
identifier 112 associated with the

ig areondlasce whzbmcalaﬂ@nmwég@ahm@Iatspmﬁ%wh@ megele For example, the
ércugd'tlzli gFg)(Sf‘:ﬁﬁﬁT? pﬁ&;@k% %k? the Mo ﬂfét&&ry the agﬁ )me {'a(fucs of the first

erm na

dﬁh@lﬁhﬁinsﬁﬂubnﬁsbeclﬁ&i ndnadxepiptary Ol culatiorh204 aﬁddhd: s&ﬁﬁd cellular
have been conputed in accordance with the cal cul
capgiuent RPRCH S 17 6p exemplamRAlqulation 204¢ Addionplx afﬁeé@é §gmputing

g@ggapghs 36 B orkifhod Wit ARt 2 RAAS 4 Gl SRt deOGibed 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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15 202 is selected fromthe nodel 202 for conputation.
If so (418-Ye$), network control passes to step 420.

In ét‘ep 420, all calculations (test
‘V§ﬁ§$M%§§% been made for the nodel selected inﬁkiég%ﬁé“”mm

| ast instance of step 406 are aggregated in accordance
W th $esi@ggregation algorithm 214 specified by the

gﬁ g?;@tzsgq% 4&12:1 ?eng%Q? %{tﬁg ?%8&5{5%53 t%l% }algtn Wz%nag%%l 204 are stored. In
s%?@trﬁlgﬁoﬁfﬂléﬁg,is%aémicﬁl%ﬁﬁe WRSIREIF atnilRlet RISh1iMErGRLI&dhtifies the

specie€s or- the test biological specinen from
rhbde] @02 & wiicio thetdadeubgpioni284 was ren, mendsist version identifier that indicates

bj .0] ogi cal anpl ass. 25 I n one_enhodi nt.- t he, . .
VHEh e B B MBS R T e o TR THbiRgl 18: denifis the
deflBRt EdrsBuenBHadiditbtit A8tarMe elat higplikd feekliar cdiitituent

nmodel 202 selected in the | ast instance of ste

406 |
etacissisiavaley uses smpaepute Sivainlsalation 20b dbe calpulapreRenifer 112 (Fig
i ggsg){ﬂage%z ‘8{&9 %Zc%ﬁczléitlg}ﬂéoa aﬁn%%h?é%@@%tior%@éﬂt n'::cﬁf@tte. g.d f“cxtremely

een tonpu an 1 nstance

188eB, 4ot likBly’the)result is stored. In the case where
threshol d val ues are associated with each cal cul ation
204, the 30 result for a calculation can be an
indiqﬁéjgngas to whether the calculation is positive,
negat1ve, or indetenninate. Consider the case where a
nodelIn22p 418cl detlrmifidtive icmadebstpivareshef b shesjal@dations 204 in the
Ther i1l be five rows in calculation results tabl
mas) 507 Biehect semPEied ShacOT oo b oot B 2 for the

h ' ' nfte! 14 o 10 W€ andtRertdaicilation (test
o T 5000, 042700 o)
PCTs 445200108 2DOGI0dIRI2i for eimpsatiqro If 89 (Ad 8- Yesgaretwerk control
or indeterm nate. Next, the aggregation algorithm
PRSES ?%ég%ﬁth the nodel 202 will specify how these
five result codes are to be conbined in order to
characterize the nodel 202. For instance, the
aggr é¥at4¥h al gorithmcan specify that the five
resul ' ' ' :
wnor dnR8 280 e s TRER) AR LB AlASHORWEmode selcted in
thehariashsoe fatpaE)cpos agdrugted i accordanet withethe epgregaibn algorithm

i d gecitel Ohe radhare Shaelingahoy et ina oI R ation for
tfcl:famﬁdé’lpt'fi}ﬁ@m%&a LHEra¥RBLAidnNRAIORESIhetREZhe st organism of the species or

aracterized as positive if nore of the cal cul ati ons

 thetestisolopivel specienquoiom itheeqrgaiem of cherspaciesis armemberrad a biological

For exanpl e, consider the case in which a

neg@t ilve.
- SRAPCA'ED  on 10 algorithm 212 is applied to the

cal cyh ghé emboinchitheredult sbiRVE eaétebvt fhthble 311 8 With 4 @odel identifier
1 and 2 are positive, calculation 3 is indetermnate

naaichingtheunedsl edentifipsfon dipanpded 209pelpctedhingthe dast instance of step 406 is
B

200. Fafec AN fasGket bemputed ndn instussetdfarep 44 and the result is
vveicghti ng schene can_be used wh ch_posi
stoaed:

ere eack tive .
uinghe easeiwhese Herbpld wlygs @aﬁsaocd%ﬁ @fﬂ%ﬁ@cmlaﬁﬁtwﬂ 204, the
réstﬁﬂ%fg‘gﬁcﬁlg tASelah iﬁ@%cﬁt%rr‘ﬁs' 3 WHebhel B ARGBtionfi@positive,
exanpl e, éach positive calculation in a nodel can be
nggatide, ér indeterminate. '
Consider the case where a model 202 includes five calculations (tests) 204. There
will be five Tows 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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wei ght of 3.0 and each negative cal culation in a nodel

W@)"&Eoéﬁ"(ﬁzﬂhve” a weight of 1.0. In this wei ght pRgysioeen32006
SC

ene nodel will be characterized as positive even
when the nodel consists of one positive cal cul ation
el i$ ithen positive acgative udrandatermindiey Nexdf theraggregation algorithm

FERaRed B A e 5350 ARSHEIMRM BRETivelieRi Sody aretq o combined

fhedidér 16 cRr@gbiea thé SRIEN 22! FoF BRRALE thdieckdlatioR dl%bnthm can specify
This |ikelihood represents a nodel score for th

tatibe fixg resutiepdesiage it hecsompireddn ayating sehemearhess thz@@pdel 202 is

|
SR AN ARk AR b e T lions n e
mpéﬂlaespositi\& thzﬁsztrelnegdmgj cal specinmen fromthe

or ganj. sm of ecies i.s ne of a bl ol
Sn I an papte pf tasecustin BERRIMLS1 4 a Yo B areae et the model
20 13 CRArfoteri AR gg;[)ﬁtl{/é leqhote boF tHeRalciRtiohd B the RIoA&l #@hositive, when

speci men or organi sm whose cellular constituent
ccatpues!, thenarasegitive Ecmqaamplet trmsidotitbe cese)mh'dsclt #ealculation

sleHBikiR s GE s Bl SREATI TN L VEoURaR) ulf stbliigps 1and 2

¥ pbdigvdresiellatidm3 iSipiSeiiad] dvdrhRulaio@dehedd€it€r Wheg this is the
whether it is extremelyllkel , I|keli/ i ndet er m nat e,
i

18gt, p,m@eythabqaom;@ps}pf g qa&céqla}nopﬁgﬂ'ag)l% il §p chgracterized as positive.
ogQi
RSN 305 ORI B LT A cante s
Wheat egihqakitsa kplcalatib@lisa mobégliegient £ diffeyeritiveeigle shian each negative
some enbodi ments, _the bi fl ogi cal, feature represe

ted )
qﬂpu@twmﬁne maded Ry gxpmpley eachposiive salculation i g 'aogei can be given 2
VBRI CRRNER he Qe E%‘g@g‘r@‘ SHAGACTER B¢ elv@ff o weight of L0. In his
waghatgachem@ait rmoddl atill b€ charpaterized ak aositives es&sleNheanrtljé model consists
| i kelihgod of .recurr ce of, th ease in a
1085 Biyaes cal ARG TR regive SRe NP SRoS 042560
PCT[ Y22804nmd P32 0QRmeRR, %bﬁ@l'iﬁrﬁ:teﬂé&ﬁ nitidel pidsal likeARRIdEthat a

cl ass represented by a nodel is a cancer and/or any of

‘hivlegiexlepptiney ob ptgaogm:lms afmdoypdieamrremmw bynthe model. This

t hat track h
e PRty § nESGCRETE! e CiBhubd el Jitihe; 356, Bhon
chabetitdd/Model Prétced @iﬁodelQ:haractBh%ldhl (8., m&teCscobd) that indicates
enbodi ments that track netastatic pot ent| al of a

vmegl@agéest grgmg@m ofmegeg@m t@stalgologaﬁpl, spacimen from the organism of a
s é é: Qﬁ %Ble %folo e %ﬁ@@t Iny soﬁ}ecemﬂda ments, the higher a model
2 N ot a

aggressiveness
sddnﬁ,eths moranmigled is ﬂ’aiy tlﬁdiilcﬁleglaﬂ spagmﬂss orpaiism whose cellular

"I nconcl u3| ve", or_. "indolent" St eps. 422
cgpsiitueph valHeswers usedto compuicthnrodel £l Orhasad iglo sl fegture represented

bylﬁetbﬁlﬁae]%r 11}1@% rf tHR HillBgieilsa le ARdelSreldapdd tﬁe model. In

e run (conputed) on a given cellular constitue
saine mdﬂmdlmdmd e matebdettmamsr\uwthdr fit in extr¢mial likely, bkedy:,e Sss

ntrol retu to ste er,e anpt her .nodel
iRt 5t TRy, NP P iRBRe MR H ofgAais has the
biASHEAl Fe @ QRPN ﬁie“%ﬁ’od@éw) is al e MR aWII0gicARAmDle class
theresults that are reported are a characterization

- rerfressated birdhietest. dngopk gmbpdiments] the biolagigel featurereprgpanded by a

rrgﬂigflg 8f:xésPuv1tgt a}nglﬁor:g?ssis El;‘;{{é"% t 5‘ ﬁ}eraﬂ)ry &%E)r?artllogq 1§ 58mé&embodiments, the

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

and/or likelihood of recurrence of the disease in a biological organism. In some
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nodel 202 in the set of nodels that have peen run.
Each respectl\fe nodel 202 that has been wun is

ized in accordance with the respect|
Wég@?@ﬁﬁ on algorithm 214 for the nodel. E‘ET’(USZQM"‘BZ““

enbodi nents, results are reported to the rermte client
anmuimesits i thabickficalsample ethss reprasentgd bak nowlel islasnancer and/or any of
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18&%%&%%&&9 e (1RURRALTR Mote] IBE séRORY vseaglgwd eRwi fisk”, or

step 424 is sent fromconputer 20 to a renote
‘thoghpuigk&r efthdn embdxgma&s ¢hntttiaek metastatia potsohialiafiadsease, a model may

char act er.i sti e, i n.ste f . F

o b SRPHb o e BatRue R odititns ta
dVaRiiedRgrdshivehaab boniBneaskd Moad tmhascorea “a gi"e%&”p‘ﬁnctdﬁﬁiuswe” or
| ab requesting conputation of one or nodels 30 a
‘indodgns”.¢fler identifier for the request; a uni que

specinmen identifier that identifies the specinen

submtted; an identifier that identifies the

m Cr igpsasl N iy, used to measure. cellul ar

constituent characteristjc data; 2 510 760
PCT/ UBS604%32 @isrr%ma%&r{ewmge st qwﬁeﬁ/‘%ﬂg fsint the set of
ORI SRhELE $8 bE r%ﬂ%:@m{n%tla@) NPS oISt Héﬂlﬂﬁ%(}h&ltﬁ&ﬁﬁ%ﬁfangeoﬁle have

In step 402; erep ort of step 424 was
tgem amatlé dot @32iNbY rpmcfessecromrhhteturdem sté @% wh@re pacthermodel 202 is

BB PR Ao 55 b 85, SO0 FposBrpe s 420, T s

 RHRURE R hS RAGISBA Aré RIPoYBd § 51'3 aChtadtedizatlie St dabhl @idMel in a plurality
characteristic data was obtained for the cellul ar

of orasielst uent char act eristic file; and/or an identity of '
a physici. an ' At
or de%ie ;:{1% %['is Fh %Jeegtpt&%ﬁd’t%re{){t]ag&g?%frg%i%lcl:lg{at}@hzatzon ofeach
rSeRE DO thd @etTcﬁbnth&ls?thﬂﬂﬁvébm| row EatH mepécviet ynodel 202 that has been
represent an_exanple of a report that is prov dquhé?{l
rgn mc@gtaate@zg% in ecopdangswith thepaspecRAgLReErlAN algont for the

e ! |tfe AmA@ehent ter that
"E@%grl?l:tgb e8! %E%as a cWﬁ?B IIGP %%é@ﬁanee t hat erO\??Igpu o
sahmtted|tkmbmgmalafellulaatortshmenrm:ehadartcefﬂs Exameplery meperts made in step
fer ncesto research article (or other form of
43 AH %ﬁ?“t?eéjs’l“) gg‘pr ovides the scientific basis for
sel ection of cel I ular constituents to test the node, a
nodel 15 result, and a clinical description of the
model result. Tabl e 53 EXEMBBARYGRESULEN indicate
either (i) the degree of |ikelihood that a patient

will suffer m a_recurrence r ost

(1) 1§ hang spbodianis, B epsomuileatt 60 227 jbff %W&Pmpuwr 20102
réxﬁﬁt@c@fn Life® ﬂ{zﬁ%l‘]gmafgélﬁlxeecé}luﬁk Co®iiBuent ERiMctaidti’ ditd file in step 402 of
t hat each row (nodel) of Table 4 represents a

Fégrét iIn weme embodiments e repah hay mkeadhethpeprovides de fallowing

u%a zﬁﬂ}n has prostate cancer.

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

a unique order tdentifier 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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Welhhfdleot ests. CLIN CAL TESTSREFERENCERESULTpARdkongisng

ati on-Hol zbei erl ei n-Sensi ti ve resi stanceCer
Li kel i hood of LaTul i ppe-Low ri sk RecurrenceCeral d2002
Li kel eldetsdhotSutrglcoBitlent slkd82drohic datkilRees sutaritted to computer 20
Li éel h%od of Febbo- Sel | er s2003Low ri sk Recurrence
Et KER Mffood of Henshal | - Low ri sk

Recur h @peafRidpeh banep 398 whi k&lerfiepd of Lapoi nt e- Pol

| ack2004Low ri sk Recurrence Table 4. Prostate cancer.
sui t eant ideptifierthattidentifies thegpatient represented by the cellular constituent

%%}'Eétg;&g%g%?ﬁg.ERENCERESULT TESTS Beni gn vs.

I'gha -Mal i gnant Grone2002 Beni gn vs.
Mal i gndedcyigtisinof the bivtdgisd! vpechinemiromA0kith Belhilgronstituent

Mal i gnant Magee- Mal i_.gnant M | brandt 2001 Site of, Orjgin:
%@q%%rf%s@a%rwomgwﬁmb@ soBger mﬁ“@mavae@zmﬁlg: and/or
DESCRY,P iﬁe%ﬁy%fﬁgﬁ§§ibﬁﬂ oP bEPARANR cate HrORSHiGHaP fiar Ydkfdd the models to

th
andr ogen ation- resistance Expreggl on signature
bongsi st tha biolegital spevimen.

Tables 3 and 4 below collectively represent an example of a report that is provided
for a prostate suite of models. Each row in Tables 3 and 4 represent a different model. In
Table 3, each reported model has a clinical test name that provides an indication of what the
model tests, one or more references to a research article (or other form of clinical test) that
provides the scientific basis for selection of cellular constituents to test the mode, a model
result, and a clinical description of the model result. Table 3 provides models that indicate
either (i) the degree of likelihood that a patient will suffer from a recurrence of prostate
cancer or (ii) the sensitivity of the patient to a particular form of treatment. Table 4 differs
from Table 3 in that each row (model) of Table 4 represents a confirmation test that

confirms whether or not a patient has prostate cancer.
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risk of recurrence Expression signature .consistent
with low risk of recurrence Expression signature
t with low risk of recurrence Expr
wfRSh kA Pr £S5
r{gfz consistent with ow risk of recurrenE%R’04"032%6
Expr essi on signature consistent with low risk of

TabRW. NERsSteERERETd QNnfeaptaisi on signature

consistent with malignant cells Expression sighnaturse
| GEENICABVBSTS t h  REFBRENCE mal i gRBRYLTEX PESCRBATION

St naL tH€ cofrssternt—w L e glld cel

1&#@%@1 Hhlagpynat ur gol ZE’%'ﬁélff'@t ent Wi téﬁns‘ \&i rrar]%?‘presswn signature
pegstantee car ci nonaCenldgiBtes 5 and 6 descrl peonsistent with
chenosensitivity nodels that are found in an@ﬂﬂ@ge‘@?ﬂﬂéﬂon'
of report that is sent in step 424 in anot haggsistance

TQEF@“% feﬁrﬂie‘n’ég '”Ve”“rZBor?%%ﬁé%%%%ﬁ%@M nature

RESSERERRSE RESULT T a al kal oi d: consistent low
risk of recurrence

Likelihood of Singh-Sellers2002 Lowrisk  Expression signature
Recurrence consistent with low
risk of recurrence
Likelihood of Febbo-Sellers2003 Lowrisk  Expression sighature
- Recurrence consistent with low
risk of recurrence
Likelihood of Henshall- Low risk Expression signature
Recurrence Sutherland2003 consistent with low
risk of recurrence
Likelihood of Lapointe-Pollack2004 Lowrisk  Expression signature
Recurrence consistent with low

risk of recurrence

Table 4. Prostate cancer suite / confirmation tests.

CONFIRMATION REFERENCE RESULT DESCRIPTION
' TESTS
Benign vs. Malignant Ernst- Malignant Expression signature
Grone2002 consistent with
malignant cells
Benign vs. Malignant Welsh- Inconclusive  Expression signature
Hampton2001 inconclusive with
respect to malignancy
Benign vs. Malignant Magee- Malignant Expression signature
Milbrandt2001 consistent with
malignant cells
Site of Origin: Prostate Su- Prostate Expression signature
Hampton2001 consistent with
primary prostate
carcinoma.

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

that is sent in step 424 in another instance of the present invention.
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Pat hWor k2004Sensi tive Canptot hecin Vinca al kal oi d:

woab bl OO4Sen§i tive | !ri not ecan Vi nca al kal ojd:
§atﬁ$@r k§004ReS| stant Vincristine Vinca al kal ia?gyszowoncos

Pat hWr k2004Resi st ant Vi nbl asti ne Taxane:
PaEdblé sixEhétadseilfivity BlddBaspat.ant Taxane:

PaCHEMQSBYSKEEY EFYn REFERENS Bt | KESULT DESCRIPTION
BI'EB®¥8i nPat hWor k2004Resi stant Antibiotic: Mtonycin
CPariVWork2004ResT Stant ANt nracyct 1 ne. gepﬁgxpression consistent
Pavinyibalk#0d4 Resi st an 0 j Ci t hracycl, : .
Patsivtotne@if4Resi st an?a%k% cSﬁnS K€ et A Gamptothecin

Pat hWor k2004Resi st ant Met hotrexate Anti met &HSITWY: 5-
PaVinv¥#lka10id4 Sensi ti ve f1.uo ackl t i met @zak ekpression consistent
Patinvetdn? 004 Resi st an? a@#‘ﬁ%‘lnebm%ﬁ?et abelithtifinotecan sensitivity

PalpprikalQ¢Sensi tive CGentit abine Gene expression consistent

PathWork2004 Resistant

Vincristine with vincristine resistance
V!nca al!<a101d: PathWork2004 Resistant nge expression consistent
Vinblastine with vinblastine resistance

Taxane: Paclitaxel

Taxane: Docetaxel

Antibiotic: Actinomycin

D

Antibiotic: Bleomycin

Antibiotic: Mitomycin C

Antimetabolite: 5-

PathWork2004 Resistant

Pathwork2004 Sensitive

PathWork2004 Resistant

PathWork2004 Resistant

PathWork2004 Resistant

PathWork2004 Sensitive

Gene expression consistent
with paclitaxel resistance

Gene expression consistent
with docetaxel sensitivity

(ene expression consistent
with actinomycin D
resistance

Gene expression consistent
with bleomycin resistance

Gene expression consistent
with mitomycin C
resistance

Gene expression consistent

32;‘;‘3;;;‘;‘;“" PathWork2004 Resistant  with doxorubicin
: resistance
Anthr line: Gene expression consistent
D:un::grlfi cin ’ PathWork2004 Resistant with daunorubicin
resistance
' i ite: Gene expression consistent
ﬁ%ﬁg‘:ﬁ:ﬁg ;te. PathWork2004 Resistant with methotrexate

resistance

Gene expression consistent
with S-fluorouracil

fluorouracil e
sensitivity

Antlmct.abohte: PathWork2004  Resistant Gf:ne eXpression cqns:stent
Cytarabine with cytarabine resistance

. . Gene expression consistent

tab : s . s

Antlm.e a‘ohte PathWork2004  Sensitive with gemcitabine
Gemcitabine

Antimetabolite: 6-
thioguanine

Antimetabolite: 6-
mercaptopurine

PathWork2004 Resistant

PathWork2004 Resistant

sensitivity

Gene expression consistent
with 6-thioguanine
resistance

Gene expression consistent
with 6-mercaptopurine
resistance
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capt.opurine "PCT/ US2004/ 032006 DESCRI PTI ON ,
W@E{)"P@g@%@n consi stent w th canptothecin Sen?ﬁ?ﬁ@gqoyoszooﬁ
Gene expression consistent wth irinotecan

FEPR 6l ICHelbse (NG BROREIESS] On consi stent  with

vincristine resistance Gene expression consjstent

CHEMOSENS EIMITY r REFFRENEE RESUEApr eDESGRIPTION
TESTS St ent W th pacl i ta_xel resi st ance Gene

DRSS R EE R RN C OPth foBiloos W ddhsRih | rieneahpression consistent

resistance ne expressi on consl st entwithiisplatih sensitivity
resi stance GCene expression consistent, with m.tonyci rtlet
1S1ETN

Ierfd6S| BhaRGEn GENEPAXNOLESHUON RaNFimt SrtlC HPajsion cons
doxor ubicin resistance Gene expressi oMtlebygfaserem;resistance

wi th daunorubicin resistance Gene ex%éemséseixopession consiste
Iifiétiebist Bidrferon-8  PathWork2004 Resistant  ~ P . Illb
with interferon-3 resistance
Gene expression consistent

Interferon: Interferon-y  PathWork2004 Resistant e ;
with interferon-y resistance

Gene expression consistegk

Other: STI 571 PathWork2004  Resistant o "er's71 resistance

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

resistance
20

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

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

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
5FU/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
! metastasis
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with methotrexate resistance Gene expression
Wﬁ%t%'l(ﬁﬁﬁ@t with 5-fluorouracil sensitivity %%520041032006
expression consistent wth cytarabine resistance
Gene expression consistent wth gentitabine
sensitivity Gene expression consistent wth
6-t hi oguani ne resistance Gene expression consi stent
Wﬂblnsﬁ re%ltr@mm@rp@rt resi stance 32 WO 2005/ 042760
STty Mder—PCTUS20047032006
HE! h%@ﬂélﬁm FEEFBRENERESRESUERCR! PTI DESCHIFIION
DNA®R) P?yl ator: G spl ati nPat hWr k2004Sensi ti ve
Interteron: InterfenpnakRat hVor k2004Regs
| nBemigewbrMalim@tfﬁ{a%%gat hvieMeligmmke %re%%n signature consistent
Interferon: Interferon-yPat hW.‘)rk2004ReS| Stan gn&lﬁ{er
STl 571Pat hWor k20G4Resi st ant  Qph&kclusi Expression signature
L- Bepian sgiMalizspat hyg %@%ﬁResHset ant " Geriecoaglysive sidrrespect o
consistent with cisplatin sensitivity naligGemy

eXRHERMAFS, CONSI SYgRL Wi th | nt erf eron ]ﬁ{gf@%&bﬁ%@ﬁ&ﬁm consistent

CepgoERIaSSSi ON CoRkhimufiobfy WHRIOM2er t%?mﬂoma

resistance Gene expression consi st ent
i nAESBANEYS: y resi SYdjEmRan- Carcinoma Expressmn signature consistent
Carcinoma Levine2001 with carcinoma

Expression signature consistent
Colorectal  with primary colorectal
carcinoma.

Site of Origin: Su-
Colorectal Hampton2001

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

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 ¢
Lung +12 ¢
Stomach 42 ¢
Liver -42 .
Kidney -88 ¢
Breast -88 ¢
. Ovary -88 ¢
Bladder -88 +
Pancreas -100 ¢
Prostate -100 ¢
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Gene expression consiste~t5 wth STI 571 .resistance
CGene expressi 6n consistent with L-asparaginase

ISt e 2Q Tables 7 and 8 describe col orec
w‘#rg%)éﬁ'éf}gﬁat are found in another type of repo??’htﬂﬁ%otwmsm%

IS sent in step 424 in another instance of the

present i nventisf. EXEMRPOARY/BIGDIOGHCABIFEXTERES
report. CLI NI CAL TESTSREFERENCERESULT

Chenosensitivity: 5FUTakeshi - Resistant Fukushi na2001
Chenps B preseit ifveraet ¢/ b-uset i davelopamegdelsmRatderaraizogisther a

%ngﬁgetéﬁ{%%s gg%lgﬁgsﬁﬂ)ﬂft?gpgfoﬁdg\{ceai featqres. In other words, the present

Ghesmanan theuséd/tordeecivpmodelamicdt wsdivide whether a test organism of a species
ci spl ati.nHeber 2003 Metastatic Potential Li-Low rj sk .
FiAdRshpoiogisahpecimes diom phprganisy) Aledgecieoiiameamber of a biological

U B B B P RS A e s
siogteaipiated. oo shimple, Wa tespleliv Rbiologer deaturegaredi)@ewidd type state
I I YO T NIV T 2 A
Widcsddesing ahd b Qecont ARkael Bk Maistil \Whbther example, two respective
biological features are (i) a drug respondent state and (ii) a drug nonrespondent state. In
such instances, a first model 202 tests for the absence or presence of the first biological
sample feature and a second model 202 tests for the absence or presence of the second
biological feature. The present invention is not limited to instances where a sample is tested
for:the absence or presence of only two biological features. Indeed any number of
biological features (e.g., one biological feature, two or more biological features, between
three and ten biological features, between five and twenty biological features, more than
twenty-five biological features, efc.) can be tested using the methods, computers, and
computer program products of the present invention. In such instances, a different model
202 ié 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 bioiogical sample class characterized by

the presence of the feature or is, alternatively, a member of a biological sample class

characterized by the absence of the feature). In some embodiments, multiple models test for

the absence or presence of the same biological features. In other words, multiple models
test to determine whether a biological sample is a member of a particular biological sample
class. This section describes exemplary biological features. Organisms a given biological

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

5.4.1 BREAST CANCER

Pusztai et al. Several different adjuvant chemotherapy regimens are used in the

treatment of breast cancer. Not all regimens may be equally effective for all patients.

Currently it is not possible to select the most effective regimen for a partiéuidr individual.

One accepted surrogate of prolonged recurrence-free survival after chemotherapy in breast
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Expression signature consistent with low risk for

WB?@(%%{A%%'OS Expressi on signature consistent eV\%{fﬂUg&MmSZOOG

net astasi s 33 WO 2005/ 042760 Tabl
Col orectal nodel report. CONFI RVATI ON REFERENCERESULT

ddeodiSs YampIERl puthdBsiit eRpyite MBCR prearbadiivdang tepdpy. Pusztai ef al., ASCO
| mai 2002 Zou-1nconclusi Benign vs NMalig nth . Ve,
203 absira 0 2epratthe discowry af a geng XPHSRHAD PFO%?"' that Presms PCR after

DA S B SO0 X BB o). o
Bodzod ecilapicdietivoman@ds VAET ptisted HosCONtnRERERpIRTeN 24 carly stage
breast cancers. Six of the 24 patients achieved pCR (25 percent). In Pusztai ef al, RNA
from each sample were profiled on cDNA microarrays of 30,000 human transcripts.
Differentially expressed genes between the pCR and residual disease (RD) groups were
selected by signal-to-noise-ratio. Several supervised learning methods were evaluated to
define the best class prediction algorithm and the optimal number of genes needed for
outcome prediction using leave-one out cross validation. A support vector machine using
five genes (3 ESTs, nuclear factor 1/A, and histone acetyltransferase) yielded the greatest
estimated accuracy. This predictive marker set was tested on independent cases receiving
T/FAC neoadjuvant therapy. Pusztai et al. reported results for 21 patients included in the
validation. The overall accuracy of the Pusztai ef al. response prediction based on gene
expression profile was 81 percent. The overall specificity was 93 percent. The sensitivity
was 50 percent (three of the six pCR were misclassified as RD). Pusztai ef 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 ef al. findings can be used to build a model 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

_expression was quantified for seven reference genes and 185 cancer-related genes using RT-

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

multivariate model including age, tumor size, involved nodes, tumor grade, adjuvant
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. site of erg:n sui.te of rmd ]tgg is f

: din, ..
tHAS nga{rsl,tﬁ ogfsu]:va% lapalyﬁgp cgngﬁf—rql%gg gglﬁ:rs] Alﬂicz}tﬁd that a
r@fﬁ?ﬁep S¥ SIP AR RR cifEd hhﬂa [9DF§ %@Wlt’h@)\é@ @tl‘ p@WltEZI.‘JmOQ) 2 Higher
orirgin report. EO- ORRAN
dxPibsSioh orae atsucinBd \tltlnij{-)ﬁ@r BDFﬁE(@ﬁOﬁE) fior ﬂ@rHE@Z adaptor Grb7 and the

RAGUREE REST L GImaBERaH VETGF ORI GERCE g, K 85t TS (P<00D)
f%P%ﬁW ﬁlgng)l%URE Sﬁ%b&%ﬂ%oteﬁ B, PRIEMBARY A multwarlate model

The present i nventi on can_be us
mdudmg dive ;gemdieb@rttfnbﬁor dé percantf thehearigage in DBFY sy d\éPlthaf 1ate

a[ﬂgs’ﬂﬁ g’gﬁn ﬁat%cr %@Fg&wgr&%g}gs? Rh i Sémjﬂ{:eﬁlt %ﬂ%d?c%r after controlling for

clinical variables. The Cobleigh et al. ﬁndlngs can be used to build a model 202 that can
then be used to help determine which patients are likely associated with DDFS and that are
not likely associated with DDFS..

van’t Veer. Breast cancer patients with the same stage of disease can have markedly
different treatment responses and overall outcome. Predictors for metastasis (a poor
outcorhe), 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 BRCAI carrters. The
van'’t Veer findings can be used to build a model 202 that can then be used to help
determine patient prognosis. . |

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 ef al., ASCO 2003 abstract 3466; Tkeda et al., ASCO 2003 abstract 34; Schneider ef
al., 2003, British Journal of Cancer 88, p. 96; Long e 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

Roseli-Costa et al. ERCCI mRNA levels correlate with DNA repair capacity

(DRC) and clinical resistance to cisplatin. Changes in enzyme activity and gene expression
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different nodel 20 202 is tyﬁl caIIP/ used to tes

fo
@=61 153 Gaf months for patients

ﬁlofé&"e%mga& og’gtlg glgﬂ&ts ?%aﬁgntgﬂgs C%h RE%{IS@F—? 0@@ dof réched for

tpatems asthnew BRCC hg KRt wnd 68 mbaths ﬁdrt;ﬁnm'tt Mmhlmgh BRCC! & RRM1

e 8000 eberss wihdon SRl Eand REMJFeete At ingrp DRC.are ideal
ﬁ&lﬁﬂl&?foggglﬁ}’c?s, R\ﬁl?lt‘: biRdnts Wit h?g@ﬂ@@@h Mgﬁf)iee?%ﬁ&%m@f Accordingly,

e sane eatures. |I'nh ot
nmdslthatz&lumERﬁﬁl deRBMi cmn behesed & blaidbnodlaisgm%ﬂhat determme what

a IS a,nme r .of a particular. bi ol ogical sanple

iqrgg ﬂ‘efﬁ?%s@é‘ﬁi?eogfvﬁb?c} ﬁ‘%%@c%r EHESr vy bi ol ogi cal

f eat ures. n?%an sns a given bj oIo jcal feature ca

consi dipetendnbesnitedhe géé’F“r"ék"ﬁ% I4Be GRseD Girehist Stratification of

t it
S8y TSR0 AR s o o
gemdexphession antychdvesnggesfed bl pstviaalyosrecogoized Blllbclasses of
gi mens nmay be equ eff.ective for all. patients. e
edhoHE TP RCoTY: DS e Se) Biep PR Rgand e associaton of
Sl 'ggf?l d’liﬁﬂiapﬁﬁcélﬁés RmAfsihorifdte] PO the gﬂ?iose of@¥nparing

accept surrogate of prolongedrecurrence-
subolaseasl sugfastad ytthertiremclaegeyt dase sariesgheig Bena@xpression arrays

2005/.042 PCT/ US2004/ 032006 cancer is

APRNBG A0 RO AL B HEGRG GURPOERGpgocied data set by
Plagesd @ial eASE0 2003965rac 0855, alted dontrhorl set @Dafﬁrestsmh data was re-scaled
di Scovery of a gene expreSS| on &@ofl le that predicts

f ot gones wtblcpmanwpresswn

S
Pt SN Bk U TRHANE e slonllss il demple B e clustering
aap pedbratedan tﬁdc@amby dstaagamﬂ the maslitant ahnsersconﬁnaxedjtb those

t he 24 pagien ev rcen Pus
g{opgpe aui ors o%qm or?gdm man scSHth)se Icr:l%r(tlgr to make leect comparisons to
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from each sanple were profiled on cDNA m ?-rroarrays of
30, 000 human tiranscripts. Differentially'expressed

W&gp(gﬁmbe ween the pCR and residual disease (R l’r%s%baﬁmmm

&¥lect ed by signal -to-noise-ratio. Seve
supervi sed | earni ng nmethods were evaluated to define
t e dvipddial claasiBcqtiondichdmaena allagmifiért waw constridoel andtapphdd to validation
nunber gfemggnes lgggggd for 10 outco prediction using
| SvRien M hE PROlS 00 Jmerat [rospch Atcl gl sy nalistsy B clustering agreement

Slalidati i i .

RGN G 9 8200 R0dR AT ELERA AELREAY dusitan. 1o
esn additienh! xeldatimo piepTihe disiy 0 derstsidescribingbe osginallppublished
test ed on i ndependent cases..tecei Vvin T/ EAC ..
nSESIET AR ERBPAS] “oretegpsaificalion ehegs o eul these e gutistically
f ginifitamave AR f the Gkt Q€ Perled ubdiBlo dégdritd alibsitarciiina subtypes. Finally,

overal| accuracy of the Pusztai et al. response
pPwtivel ¢usvespiesmsisited enesubly pe o) péewicensinont witke conststeguly decreased

p g LRl _ cen The .
SRR T asRa S & badPEEhotbF o okl et BRLGREI et Bppreinoma
Mubypes 8ard bedesadibdasedPus MRNA ekpbsiof profifing.hAkcordingly the results of
patients predicted to _have pCR to T/ FAC preoperative i
cHaystenh et &p9 baaepddo Prild Brodels £02 g pabbonsed ip sleptitycadsgocarcinoma
pgﬁg&ggpared to 25-30 percent that is expected in

unsel'ected patients. The Pusztai et al. findings can

be used to build a nodel 202 that can then be used 20

to hel p physicians to select individual patients who

are nost |ikely i T/ FAC adj uvant

chenot her apésscﬁklwgté@% east cancer patients

with ten or nore positive nodes have a poor

Pr 0gNOE; % ] YBAxAQBRhGW VRN oP BB dBairsP QIR 18 RoRtincludi tat
al ., ASICOUZOOSX abstract 31415 Osoug];ﬁﬁrf{ggmg?dentt%% ineluding prostate
prasckrc tFvee vef, thii mblatladinsénseni(sled astiow o/ BhxofddDRS)e nat been fully

 isfueo® S SRR aroREHaE Pesre st e p Gyare inbotn

Ho2@B0S6 REensihPEIY And &ndif09 (IVRCEP) H68thielchRtts cEN oMFehensive gene
extracted fromthree 10 micron sections and

‘expressien grefileswergabtdingddy using Afyeatrixdieman Geneanbd 33A array. See

A0, IBNA9O863 HELALEIL7ICHRS (1 A Bl AR oo SR Sreated with 2

were se ased on the'results o pu

|iM aabtarecfonbd36yiand G2ahoay wae xplgecto® il Micrdartaytanklyels and the data were
patients were studied. Fifty-four percent of the
(FRplyeet wingierpagayduiforndd Al Mlﬁmgasi}m% @ne Tgretiyjew, and Onto-express

. ; | _

RERGRRE THRSHEROATAITRE BRReRin dpdhallird o UPat ity as six hours,

Gind et gemssware ataed withrlegst treatneets, deklifionallnT axatdratehibited
SUr Vi | analysis of.the clinpnical i abl

dierattial ot Bris PR e inmsiongro s B epm L BB RGRC3 cells. A total of

Sie8Mm4s, aRN 1785 dg&ﬁ@ gwe@&mmmg@i;{mca@aﬁe%pi@iaa@ 72 hours,

et al. applied a nultivariate nodel including age,
trespoetiveiyy eqmparedio/Ed 8Adced 36¢ ganes ig LAHAP eadlsuldenal3found no effect

O TR A390, A LRSI TR e

Videbaideat AR ddabv&tion (IGEBPYIFERI 3, BCEF8C0) Wk bbieaved in LNCaP cells.
anal ysis of the 185 cancer-rel ated genes indicated
{(Hestering anahisisrshewed daws-re@ilationaf genef for coll polifprtenand cell cycle

. < 16, widt : | r . o
Y0P R0 s BB AR . i
datagrs GHME-27N&IYSB, (IREP 53, AR J exp)) age oneugkessiGOGE | SHCHIBEY, Survivin,
ee%(c. rig%g{hocr}:llvﬁnses.afns g(?nltraagt,e?aggtérg ulpggglﬁgtegtg)gr?es(tngt%rg é&ated to induction
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for TP53BP2 (tunor protein p53-binding protein 2), PR

A multivariate nodel including fiv
w3 osih %7%8 ! . Dﬁﬁgﬁlﬁfﬁﬁg_ﬂ”"%

accoun for 45 percent of the variance in

Mul tivariate analysis also indicated that gene
éﬁmm@uS&GAEDQSéJ émﬁﬂapdantc:) pekdyde erresa{p2CIP1, p27KIP1, etc) and

|n|cal rlales T el gh et .
St rpnibb Bt s AP S ndaih i ds S Steg orations
bPa ldﬁ@’lmbﬁbdi%@ dertc@, :heﬁ;pofctelﬁlen MaR@oMdibale b #d Mblesulaf Mechanism(s)
| i kely associated with DDFS and that are not |ikely
by shishataxgtere pfeqtiprastategancar celise Thigingermation gewld be further exploited

narivi%}s?aﬁ@gfeg TtJ Qﬁllﬁﬂ??]ea 86 Srect mgte&ﬁ% E}\?/e\e/tr?egf.x?ent of

erent nment response
ogtastane prditaelcaker s for netastasis (a poor outcone),

(A0 LRPELE R deEtihed i1 S8t cndlely b ek BraiAys imo

bRupfiiat wil hﬂeﬁarﬂﬁ@ ée\!g-r@é ef r@ﬁnoﬁgéjfoeﬁa% feltd §nd related treatment
shortcom ng van't ‘Veer Nat ure 415, 0- 535,

tegtaerBNagna rsp hivdogjesl &a@ne #mit tsdrighlip r@asnSIYQmﬁfagowre #5Fcond

B RO NN eSS, 825 hh BRI m ante

aieeich] bivRoldal Rafitéy danibbdevelepedibasel, it g, oRELGRSI @§REssion in order
(“poor prognosis' signature) in patients wthout

topsDie a8 @|SHEVIY Presiicier Ipgiagh esatgcagfieagnosi s (| ynph
node negative). In 20 addition van't Veer established
a si gnature that identifies tunors of BRCAl carriers.
The van't e sed to build a nodel
202 t hat C%IX% ﬁg&@g‘iﬁg&f@“ﬁ@? determ ne patient
prognosis. Other references. A representative sanple

of adglivbh endl 'I*éﬁ&é}ﬁf;fy 8 3R eRds UV Ived ildhe dGRIPRARNVSED orectal
to build nodels 202 Tor detecting breast cancer

Gapginegeacsiy wen ¢ aloASCOR0P2 dbstract 1109 agalybesl getne@b(pl;essmn profiles of

03 ab ct .34 | keda.et a
Rap e R Rl P apend uTiogsoagehil Wi ropg cotonic
hélaBemesds offa. c[HGA nliordgrr keserizeQ, @8 gene P SKivdfiter al. classified
é??gftlo a)ﬁde ChOangc et al., 2%5@ eggerw ew Press ol classitie

Dot samples adEpnes e BVaERgY 6Listering prajysis ard Kentified genes that were

REEHRIE PPRIRTERR bt and ncdnlerpud s Al s in eene
eRiession &lvblsom@a corfirmed DRCYvensectraviseriptast! PCR $R B{PUR)dn tselected genes.

i spl atin. ges in, enz actjvity and gene
rcég%eﬁ-“dﬂn erp \m%@r mzt@%mp DRssdstasiwoBsEalypted pith a

g
Mhraied ot Rehaft. EiRaRish cRRleclf sl e a3 et ofAhe umors
\mszé)lsd;rv@bﬁirdZ@gew i eAS’?G@ 2ok tedat 4actowds@fulasd @esesd The most
NA | .b tLtat PCR
freagrbetCrodiares Fphisd 3 SOty AEerids i sienplirweton (19
pRReh %&abaﬁwa@dpek&ng delll s@:luctaie/ﬁmhww%efc%m) cell cyele (13

random zed to gemicis versus 5 gemicis/vib vs gen
petsien and gene protsin ¢xpeession Qb pereens). e RESCH aedysis of randomly

sPaFEA BEen PR L consliart AR b %) Ty I5NR, RisRoap). Rwon et al

cpulagratic 19mph hdd) maenstasie rad cutbF 1Y pdtienldyith Sosd-haRRtion loops.
81 patients were simlar to results for _all 570
Thawesuhs of Kwogef ghgarcn vsefl 42 doslanea medel 20Rd0y dedgrmimpgwhether 2

plclf?éfﬁ s YASrel QHEhcer. Furthermore, the results of Kwon er al. can be extended to

identify subclasses of colorectal cancer,
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(P=0.00001). Stgnificant differences in outcone
according to ERCCl and RRM levels 10 were found in

Wbl}g %G%I s armbut not in the other arns. InP;: ﬁﬁz?o-i/oszooﬁ

enlcls arm TTP was 8.3 nonths for patients wt
ERCCI and 5.1 nonths for patients with high ERCC
(P 0. 0Addii®na! stutesthatfaan b as¢dtotdevelop mddelsy 2RRNbr camtectal cancer

: n’gﬂcf‘IH %gﬁo%gtpﬁﬁ{!%} t? Hmi%%tl{ﬁ%ﬁgﬁlmgﬁ% %@lgflézitai cancer and

sty héditiomd brio@ Bl $habpkdilidlisGhar it c8lonkMl chir 19@1%)1@ but are not

was 13.7 nonths for atlents with low 15 E

911511% m Nasif gfralp 2002 hr ¥ivg. th, hisgh iErboh reeahibyt ﬁnﬂs elﬁvated

e ths for
et R Y ARk %ﬁﬁﬁﬁs%’?%é‘%ﬁv&@“@mﬁﬁﬁﬂdﬁgg&wﬁ ipkon i
pﬁimmmtlﬁed{\ﬂ:t Well e &0y df ok, RO ClimrthioreBanOmidas 2 pr223; McDermott
patlené&;MAth hi gh ERCClI_ & RRM |  ( P=0, OO4¥ Patients

¢ d SRR 55 erbhanglexneliad a 2907y Pherpacrgenomics 1. 2, p.

i deal candidates for genfcis, while patients with
high | evel s have poorer outconme. Accordingly, 20
rati os that include ERCCI & RRML can be used to build
nodel s 202 that determ ne what kind of therapy shoul d
be given tosHISNGVARIAN QUNOBR s. Hayes et at. Despite
the high preval ence of |ung cancer a robust
stratification of patients by prognosis and treat nment
r espongenfzeiel Hs Telldaitife exprmstqna;pro leg@ssesiatsg witlhefinical outcomes in

_p?)%@ﬁql o¥iitdn & %‘.9&3%82(2 i3 DPY\%C%‘g(g%SJb‘E{?aM%bo evaluated 38

I'ously unreco classes
admiop sanglenfrom preynte xmthtEO(I heasbvisg fick-¢ise bRviaunthxdnedased
nd the association of _subclass with

pli cat ed
&?‘Fﬁiog%ﬂ‘aIHut §0'3Fé REThE vVEsediapicabed. figresce-Iphalehsad hybridized
QB oﬁgmédﬁge aﬁ%&oﬂ g $YOEERhEh Shed By & gyhfsged sequence tags.

arg st case seri es, ef'r gene expression arra

_ db«mcasmnrcgtzsﬁ&emuﬂpzcsi fansignanmalprddicgsae! shﬁmd)seﬁamma disease-free

anal ool d dat t b Hayes al ., .ASCO
S0RAY A0 Dt SRR oRE, A e B Skl wdt s o the genes
:Vé@§orﬂﬁrg5lﬁ @h&ﬂpl%gatﬁnsl AN Eerbhildl 8% hrogi NP1 RER] AN S-different

sel ect "a_subset of Qgenes w th consistent expression

‘shemesmsitepy iaod se foai rigenpstwithathe dtghestaxghabd gy ohbeing difgerentially

U bre S QU ec REPLERLERL SIUTHRI e BENOUIEH W respective

Re rest

 Ghmaair€dShaniids @B &Y. fqamd Pos 8¢t dygehdrahauidie bﬁer@f{préﬁed in chemoresistant

ori gi nal nanuscrlp In order to make direct
é@ﬁ@érﬁnééﬁ@thposegs meﬁﬁaswswocwas@@ze@hmsmw FBTIOLS.
L [ I
SRl 4 B33 B3l A HERCHRRe oSt RIS oo UBBated with shor
tdma?,mdodtb smrfwBﬁQDﬂ*SBmmds 18 hence dein xx&t@@vaﬁéxplrdﬂs&cchmahmlsSassocmted with

he st f'n agr eenent between the validation
Seiie B Y gt o AP RS A Pl SEROTA 0y B SOy h median DES

%T 813 dridcRy mohﬂs (P03 @@@0 1] @Ealltzé’saér'a?’ ahium @% g 111.':1*(q @vcm

l'ists of genes describing the originally published
oubrekpresses imemaors vihbeshed osenab servevad $65F ansladd games that wele

schenes. Agai n the was, St at.i st ni ficant
SURERER A hiheh MEPToE OB G0t o AP PphteS o 00008). The
30EeReRERH RORE. idGHITe BY Spedrko¥ad/ |, can DU LYV ILURH V&R 1S 202 that
denonstrated one subtype of adenocarci noma wth

elopsifyst binlagjcadi spactneyeigtto iglogioahlassThaudiay ehemereaistant ovarian cancer,

@ﬂ'ﬁn%%ﬁ%hbg vaeﬁ:ah %argctse? %IR h%;l@ g\aa'ﬁ&r %an%gq%%%g?g d)vgﬁan cancer, short

enocar ci no escri
mBNAzaaxm:aa:m ol llﬂhQDS ch\mganémﬁﬁr.dl ngly the results of
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BnealalRids wiiddiveRRpreséing Coﬂ-zfmrtlsélr RinrQ Theffort SMU ef al

10 Hayes et al. can be used to build nodels 202 that

ed to identify adenocarci noma subty
w@azﬁt}%(ﬁ&%%s y ad BETrUS2004/032006

TATE CANCER is Li et alL Taxotere shows
anti-tunor activity against solid tunors incl ud| ng

pr ost apeditiefdl GRidies awRY e be uiddao ABVelsindlel SREN IR oS i cancer
of action of Taxotere have not been fully el ucidated-

| Wolladrat gt nos Lied & PresacHonl @by P03, RBEREEne 43 bl 568; and Takano ef

a both hornone insensitive (PC3)

a%5A§2§§?¥§3§@%f%Ea%§ prostate cancer cells

conpr ehensi ve gene expression profiles were obtained

by using Affyinetrix Human Genone UL33A array. See 20

"Li et aL AS49 BOADDPDERICANCENO77. The total RNA from

cells untreated and treated with 2 nM Taxotere for 6,

36, and 72 hours was subjected to microarray analysis

and t h&ulfug®! akrlcox- éraal ipdusible snzygnevneelyed maa}amcxn@team@tabohsm

%}stgf)egﬁ EHOQ\%hto %‘e %? ﬁrngveréx%?estsﬁd’vh Valk gusqpllnganec?( ergs Recent studies
war e er nati ons i e expression of genes

vieive rodesed e Cas-22adprassiaf has propacstis valua il patiene wWeneklergo radiation

ered vvlth | onger treat t Addltlonally
'I%GS‘F’@P cEapN ifey qeEainaBmgy ?l?tg’feénimlg der cances (o 79@%353‘0“ has not
f
Bekh %ﬂ'c%ﬂifé({)e’g »\nlt g]"\ﬁﬁnbs %ﬁs@@ﬂ oj\zolﬁldgtgsk ng, d\ﬁ‘ulfing et al.

t ot al genes
chSGOL008 abxd3ict hﬁZIS‘mﬂlﬁetcbl'S 7&;on§:ﬁ:utlmf1phtikﬁtshdw' Imd all undergone radical

respectiv r to 57, 964 genes .in, . .
eltpop e i Blafer s oh ess. P atehis Bpeiyit csplatin-
rc%ﬁ%ﬁlhﬁg che%citﬁ’é%hﬁh eHReriR 98 h@uV AN sOting 8Y fF RetBeARMisease. Standard
invol ved in steroid- indeperident AR activation

(imBRBRhistEBIMERY “E@;peéomdd) n pesaffinteondredded tissue hloaks applying a

SForRlend oo 2 Bhfbody? sEaublifRe i AR o ERIFab chfical and
tldgical i, I6hKSermfSurBval r%§l3 137 @6adhs} Arainfeehils h@hemotherapy.
| MPAZ, ERBB21P, et c), transcription factors (HVG 2,

ty SiRI(H6.6 peropit) cases Weredrek-gmegaivhe Sram el praitive cpsgs (n=131, 83.4
$‘é£c‘éb§,r 4 gg%rﬁerée]n J%h@@é@lo%lsgﬁg%.ﬁ Z)?lgertgpg}%g%&cf%{d 19 (12.1 percent)

axo u enes
istrdtug Cor2 e&ﬁr&%ﬂ@@i&éﬁﬁ 6&3 mw&o&mm%gm@ and histological
po t03|s GADDASA, FasAp etc) rrest
?é?mw cefrel)ateéﬁtgmﬁqfﬁﬁy W B@é Qfical BYRSAL the tumors

c NS dﬁleﬁjl‘é(%!ﬁmohk cél ca?&nm?lgnl@m’@ﬂd 14 Qﬁﬁ v@ﬂ’&%&fﬁf dases, Kaplan-Meier

ations arge nunber of genes, many
@halyéis did notghawe aty sthiistiealt crteltiomdd ewhlhand@sdraml ﬁsa‘émywal

whi t ff t at |
Pl By SO0 s BrsE o Bt 516 SaS SopBtivpitaiing
%hérﬁ&tﬁ&'a . Cok-2RYkpratsich ‘R/E'sesﬁ?xﬂﬁb'éﬂtl‘:} 1Bfafedab podf ovERIDHRiQal time
for the treatnment of netastatic prostate cancer.

(RBThe3k Hecouking msWulé'mgrelt bb,drrimurtqhismbemqabﬁvermmwn of Cox-2 is a
202 t hat strailf nto

PR} R bl 1R ol i g8 have worse

that is highly responsive to Taxotere, a second 10

Eﬁaéwfgu thay| exnressionouldpravide pddifional ipjegnogricnafosmatien for patients
%@cfﬁggfﬁ?ggt?éé?égg@?gﬁis@gu@gg%:a%%elae‘@lg g‘l“%lmens and that this could

ba t}@d)asiz ferepmeesdggressine dreepy inimdigidnaleatientsosal nwk-uddpted targeted

_ H'lre(readplycl}sglrg slef(lzctvEea(g,]c»x-E)zrﬂ}i1 [)ft)grts.a tl"?lf: (r:easgi:tse gf Wulfing et al. can be used to

. develop a model 202 that stratifies a bladder cancer population into treatment groups.
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15 5.4. 4 COLORECTAL CANCER Kwon et al. To,identify a

set of genes |§nvol ved in the devel opnment of col orectal
nesis, Kwon et al. ASCO 2003 abstrac

Qnaﬁlogg% gene- expression profiles of color eC%gﬂ“?[%‘:"oomoszooﬁ

cancer cells fromtwelve tunors with correspondi ng

noncancer ous4FOGASTRIGOANECERa by neans of a cDNA

m croarray representing 4,608 genes. Kwon et alL

classified 20 both sanples and genes by a two-way

cl ust efaragrima sl gisils oxded to drteatithy @an@é%e%anphﬁelaﬂﬁé i2gne in human
dj afslfn%rcgﬂééraﬂr Sh?ﬁ(lg ?c‘?ls @@Gbp@g%sﬁ%cﬁ%x Zi‘ﬁ]\%su%ated %ene gxpression

ncancer ous ns 1 n gene

| 1Ry les usimg @m@ ﬁnﬁmlroaﬁdy byd comvmarabtht mnas wiithtiaserRERg sensmwty
(RT-PCR) in selected genes Cene  expressi on profil
a'%reawamg tlﬁale|wmbtwaf%efr%1aa%t@b%ﬁ Sy gyia ibh St aRcer and then

%xaitRA Y SGR dy a@amg@ﬁﬁmﬁ%a@m@%mwbm%g (A ffymetrix,

nore than 75 pefcent nor s was observed
123tag@lars Califa@nia), Whicpinclged B2, lamianigendpamd ES’QB&C&E&@S The -

BETES  Bt WRSHET Wl SRS BB a1
RBEGE Mk invEREiZREd | Hﬁl‘%& eAdd dReceftnratiGR! ere msplatln {CDDP), doxorubicin

structure/notilit ercent%@scell cycl e
;f@.ca@nnmtomy@ng@.ﬁdm beetpasidn i irootcea (@arwﬁw 38)r|ﬁeﬂu0ruuracﬂ

E‘%r@ﬁR e ﬁ lﬁl “fDPrlémﬁf Il?a%lﬁ% 2%}%%%%« m ﬁa%%lar fa I Drug was added

K@ BoienBrhtion3Of (C.{;;U bfledeheidiclor 73 tiptirsn gHeg Bﬁisﬁﬁ/ﬁt@r%ea ekprressed as the
10 out of 12 patients with _cross-validation | oop

THido olthe XIS emicihimde terted gapprde corisd arauru@/@p@fpeat) Pearson
& ﬁ’giah%[? tt.’@:[;:n ﬂﬁ:ta%'i bﬂ&la“é{%g %)lzyresgi%h'aﬁﬂt’l"/¢ ?)% cent was evaluated

ol'ore cancer. r t her nor results o
ahd charribg aﬂadyﬁl d\.ael also petforred ¥ ysisgpariea sdegedby the correlatlon. From

col or ect al ncer 005/ Q4 CT/ US2004/ 032006
Abse pnalvises. 31 genesdn éﬁé}\ﬁoéiﬁeaeé laéég‘?,t gFOG% genes in ETP,
%gée]"n&r in¥PPe rﬁcéeﬁés RINEE! 42 kdrde tﬂﬂlmﬂﬁéeﬁle‘é RATXL and 32 genes in

tify a Biological specifren as having c6l orect al
d‘a‘ﬁf:wereﬂnﬂregpmsi ibldyugantdistanbimaiorsroidebtofthese gpresdvare related to cell

ﬁeﬁ&f ¢ye %g{:lg {?1(1: tg%(l)ptggggfal) ﬁhﬁ&vpvgem félli%lauménd%oteﬁsome
%hc\ayg W&h sebarhl Jonbel Sudt SuHcRembl MYRIBSEDAR 288 elongation factor
-2 has been associated with tunor 1 nduction and

p}nbgmgrgusmmﬁgallkwnla%dn eaeh dipgresisiant fpgeisy The upiregulated genes

é‘? nﬁﬁ%hg Te%%h%a ?lcaﬁ:%g G&dd tggigvaogggf' del\/‘f&{h aPhd OEE/I diagnoses

2afichis Whth oaseio gameribus prbvu:@s ap indiddign of 6Jh5thér ﬂw@dﬂ&lthhb a drug-
CANCER Spent zos et al. To | ?ent fy expression profiles
SR gRHHC mer A Hiseavhigh kingrpf drpgyresisint pengra)

ovari apg ﬁic efér%gé)s tha geg:gﬁezl‘:?s%d% da}e}?ﬁ;@%‘% g?n;g for gastric cancer

abst ract eva tunor sa

' hafudenbet ané hiv IH61E:d edénvemndg ASCOt2008 mbstract 560; Arch-Ferrer et al. ASCO

Bafbetsiey HOTTRPBEY AsOoDIZaBRe] T sthe off ASC0ST0S abstret

fw?é’ Ld#/'e?cﬁgres.rsl@n SF RV R Aflmdapdnats ;ﬁ@éﬂc@h@ FRebr ¥8Optadicting

genes and expresSed sequence ta
relapse free survival); Leichman et al, ASCO 2003 abstract 1054 (thymidylate synthase

expression as a predictor of chemobenefit in esophageal/gastric cancer).
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Expression data were anal yzed for signatures

WBrz%jﬂ/(ﬁE?dfe of chei nosensitivity, disease- free CT/giS2004/032006

survival (DFS) and overall survival (0S). A Ba
nodel was used to sort the genes .according to their
probabi4l8 RECTALI CANCER I al expr essi on between tunors
of different 20 A: chenbsensitivity and survival.
Genes with the highest probability of being
differentiall expressed between tunpr subgroups with
di f f eferstet 6&%@%&\&@@%&:? gigeidicay clipeak preplenyi lrl\PénemS with rectal
?%&?Ptﬂ&%rdl%ﬁnﬁé&%r gl o b strd§ | §§%m%ﬁ1t B543EBlish a genetic
at ‘'were overexpressed I n chenoresi st an nors and
ﬁmﬁld‘lmat weilld q»i'edytﬂ pebid ieaﬁrrme @ patensxyatless@aticanger treated with
ermse sitiye.tu ntzos et at. foynd 4 enes
diuyaneh QY @fé%"&%f@ hefifis §hthdaiaty adineR bl cancer (UICC
&9?«{ i1 af@ 118 §§<’f‘éﬁa1fe I £Cmale rﬁ’lbdﬁﬁﬁ add¥2S) ¥@an§1 vJée &@ﬁ@@ frbRal991-2000.
e overex ressed In tunors associated wth
H@logmssmggwg@apai& patichis@s page EALS lpasmtﬂ@ﬁaorﬁ tatalef 35

%%n : oug?yﬂph %eg%gve hsgqao gneZosglhogg %ﬁ 'ﬁddgqgﬂtg#gees All

PitfcBts IAMERRNPERSEOEsdclon, FoDEwed byt H FENSIGE pavRiradihtion. RNA was
survival (0S) and 29 genes that were overexpressed in

gavastedionh farmalinGsed msmBin-cobeddedpaserrrapnge-pgrofissected tissue.
%ﬂ% eg gp %@e{m&?g n’?fg\l Rggeﬁsge ?ésqgﬂ(?ﬁ%fsﬁ tég ?ﬁﬁé%@%*{tfs DPD),
&ﬂg&g&héys @HGP), agd DNA fepeie (PROCH 'R ADSH pinaginoakndidjseasnormal
such_ as chenpresi stant ovarian cance chenpsensi tive,

beple buAvangfatve RISRER (Tepmanyy depagf ‘t’a{%@‘i’ as gcam:@soc'diloﬂ

I

#edué of BRECT shd TiSemgpdsathacgamelpepreseah keveld ol slgp gnm;teif ghe 5-FU

Qzag szﬁ/r%%lg %ﬁr I iiké?ré}:?a?r;a@g%]ﬂg&g%%@éE]E'}yll%ru%ﬁﬁl?i%é%mlérp&t]ems at risk

ﬂ}a ém @éurre%e PRI 1RBS Emt:éanlb%iéed R ®véloP a model 202 that
NCER Wil fing et al. Cox-2, an inducible

@nmﬁm pam statbkifor palvic méciyangee net abol i sm has been

shown to be commonly overexpressed in various human

cancers. Recent studies have reveal ed that Cox-2

inder go. 2t 8¢ ADPIRONALC EhRL Akl BIOEAGHCAR FRATERES
entities. In bladder cancer, Cox-2 expression has not
been )(\&‘d { orfe? Hp%s%gﬁgvé’\bltotblg}?ﬂ fé'amt%s lﬂah@e 'b%.t Tn'e not lumted 1o, acne,

i nconsi st ent ress
2003 ghs hode thdl&gr]stms Udidésdn’Badiscasm smmtnymens;mhﬂt@mwth hormone

0. had one radic ecto f.or, .i nva e
o Sisnon aduhsalf el SiReRE AigholdsFRiet PtraiSthin Deapersies,
a@%ﬁ@iaaﬁlhﬁhmEP@ifs@ds@' AMhiSRAMRENHARY in RiaktTRlurk! rhrféﬁuas angina

uvant setting or for metastatic di sease. Standard
pbstorlm"amkmhs@g (sptbmi}nhgs,raylxwasdzggderg;zmim‘:ngbiastoma of ovary, arrhythmia,

RS RS bR ARB6 e OR5bR°

atephievagiafis! AtdnlibRdefdit @ivstderd aitdiRilod diisoeder dakt@immune diseases,
| ong-term survival rates (3- 177 nont hs) and details on

l@h@ﬁmsﬁutimbyldnesmbmlwhgﬁ #bscass, @rtbélﬁée@m plegding disprdess, bone cancer,
bgﬁﬁ agd F;?,gﬁt '8}{0?%195%9 rﬂrﬁh lste{h;)gcﬂ Toha! %g&?ﬁl%?orsgreg(g %a%c%ﬁ ‘Hleast cancer

percen ercen

' ri:sE; tresst Jisonidey, adrecq ranckp of th2 kﬂ_dnpg,raae:hbmyopathy, carotid artery disease,
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20 strong Cox-2 expression. Expression \Aq»s I ndependent
of TNM St agi n@ and histol ogi cal grading.. Cox-2

ex ion correlated significantly with the
; PCT/US2004/032006
W%?’@?@f%ﬁﬂ cal type of the tunors (urothelial VS.

squanmous cell carcinoma; P=0.01). In all investigated
ceAtondiiaatamybiepal namel ysideont, dembtal phlsyy canycal cancer, chancroid,

chiskomen SHABRB) BPEYC SITHGIGR 51 GFRIRS FROBR aTge Soric heart
f%ff)“r'e et nhadicCloift At dePrfPihadMidloreéfal E4HRED tHaAmRYold,

2-expression was significantly related to poor
coudylaink (germital watts) congeni#bg0ilg8)congestior dearyfailorengeminpegivitis,

et al i nmunohj st ochemni cal rexpression of
camealaﬁh;seaé&rﬁwa@lém CGihy Dt Ay PopRp Ry Cuhibdy
LREGBING Dhiie TR ey Y, SRRKEIY diaYRelovEdp9, D6 Q’mm&ig disease,

ates en overexpressing Cox-2 in their tuno
d‘él’renm’t alepresihgh,fgrya, giabgies, dl@l@é@fﬂgﬁp{dﬁ&tm@g@sznelhtus diabetic

n coul ro 0
i PRSP R A8 i, oty o
1Bfe@ﬁ’(§ﬁe datid MisGide bedeina; fapRdenhpmiblatnisyendegictreah sarwad
that this could be the basis for a. m)re aggr essi ve

mﬁemawsnsmnentﬂsxﬁl@l aildremepitidianids. RilFpsyk SRINRIEY ercctile
&yﬁ%ﬂ{;&t&@g ¥ aﬁc@%ﬁ&%gﬁaﬁﬁh %Eél\{ﬁcogﬂﬁe&e' féﬁ‘laIR% §e9{1§ dysfunctlon

et al.” can be used devel op
fatalA@kmIZe st Fod] akbhﬁitsyﬁdmmeaﬁbioaﬂa@la dhn é‘@hcuhns fungal infection,

EPTITPTR0BAInE B3 G AT e R RS REH A0H A iy elaucoma.
%‘(Lmeljuﬂtr(a sgggestébnggil@ac goﬁtrh%d%&m%"gSﬂ %ﬁo@ﬂﬁ QisbRicad, @0m disease, hair

uman -~ gastri cancer, Terashima et al., ASCO
dRE0Eers mtitoaist mmmgendwsaseg&rmhg@nbemgp diepatifis b hereditary colon

fil DNA
e heppes inlenor yan Rl HesB0eh FRRRARA I ifishC ek Bnsion,
Hg?én}%%ﬁhéﬁ? Chybb g’lﬁﬂ:@nih hy@ogBikadsink 1§ Pospadias dn@strmmmsm
stric cancer an en exam ned for gene ex H’éﬂ“ oherited
hystefdckamusinpgteten g@nmwBHuh%amrg@tsmbO\a?lma%eAﬂ%y gryia, inherite
o e BuipRbd R ot 64 kL5 Rbre DR A Roma,

sequences ared

TWiKekhid, hﬁref eri¢kt, Surf caheryiuhg disdasegmalkania nnamptdypressxve illness,
determ ned by a ATP 10 as The investi
ramiea,rrggmeafrﬂ@éweamg&ﬁsmw@ﬁ o BEIoREhag A eqloma Hicroalbumin,

rg%}%gt;xﬂ?éa‘ahghe Pglgl'ﬂ %gﬁfﬁl‘l Barfeef, MYskmeBt dlﬁ’cﬁ'&bl@emumps Nabothian

i r1not ecan s SN-38), 5-fluoruuracil
dy5e; Fdcoletloy nbialinllagive, r(aﬁalcaﬁtﬂ)nd mmasuWQs CRITORE) negFpplastoma,

rgg%))%t axrglggéltﬁrxrg)p%oglag d%%q%%%g\%baa}bagg gen% Qstitsla{)ﬁs%&n%-compulswe
qidié&> Hltf&‘%rte?ﬁidy'hﬁﬁé Qré&thcibhfy HlRchaial &i@brdbfs dswl@rthntls
0

treate group control group (TIC percent). Pearson
Okﬁtoponossl @sttwmrm ARICOALIOE2R AYATIHN CARCArVRIAT 6Y i ancreatic cancer,

efégs;lgg’ aﬂgﬁ %@S@Iagc\!"afég%{ %e% ﬁn‘?]am%{h‘iiory dlsease peptic ulcer,

rmed y using’g

p%?alp%ﬁxﬁ@aﬁﬂoﬁl%aw b@r@ﬁﬂe@ﬂseaﬂ pmycﬁdmmagnqhglm pfetclampsm, ,
genes i n CDDP, genes in DOX, 26 genes in

rgegrasedial, Emmensgqalgémgmenprwmsaﬁsolﬁ%%gn% ﬁf%t%i‘tﬁa%? psoriasis,
enes il

50583 B A RS, B s g b sl

tRinsiniesiengehcafestons, seeduamedammxﬁed Infaiogs,dikephans gypdrome, sinusitis,

cycl e reqgul atj on, apoptos at shock rote n
sliBl GREen: FCRR g{sglglgygngnﬁbzggc g}Eg n§e§P§} A'pﬁobla spina bifida,
s?ﬁ'ﬁ'ﬁﬁl »canbirNsyhills, ROSQIR caRdeRl 18 0%d cﬁ@éﬂ t@ﬂ&d&i:%@@t@rﬁﬂhtts, tooth

disorders, trichomoniasis, tuberculosis, tumors, type II diabetes, ulcerative colitis, urinary
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al pha, were specifically up-regulated in each

WO @s/d48%pst ant tunors. The up-regul at ed genes per/us2004/032006

identified by Terashima et al. can be used to devel op
a nodel 202 that not only diagnoses patients with
trastinfegtionsnumwlogital cangeisyutgane Bbroidsdvaginal erncer, vagigalrasts,

] .dr.ug 25 resistant gastric tunor and,
Ppﬁggﬁhaﬁggﬁnﬁgﬁﬁy%%gdrug-resistant tunor. Additiona
references that can be used to devel op nodels 202 for
gastric cancer include, but are not linmted to Kim et
al . ABSTBANSCRIFTIONAGSTATE MEASUREMENTS | °Asco
2003 abstract 1101, Hobday ASCO 2003 abstract 1078; ]

Song &hisgkctiongmoyidguemesemplary meld®es fawesaswingths expression level

th ne s _an gl en t Qroegnosti.c.factor for .
B s Ve S8 Skl DL TR Do, PABRE MR j R wiPlopreciate
AR LBVentdASE hetdimilddd td foylowihy spe€ifis yivtiivals €or measuring the
expression _as a predictor of chenobenefit in

eyupsiogdarel ghgencs in eash crgapisnyin apiunabipsaicagaraans.

PCTI US2004/ 032006 5. 4.8 RECTAL CANCER Lenz et al.
Local recurrence is a significant clinical problemin
pati ents wbSH TRANSCRIPAhABSA YAUSINGIMICROARRAYS: al .
ASCO 2003 abstract 1185 sought to establish a genetic

5 profhd Rchniglics\@estrbed irtflisdecticil McRide BfelirbEBieR of Polynucleotide
patients with rectal cancer treated with adjuvant

prabererasi thaticen be nsadde arovide simupandoun deferminptianidhe expression levels

G BB AL FRBERn B R ok ks e o maing
Such pollaQdle2iCprobdirsdys] ogi cal stagi ng categori zed 22

patients as stage T2, 51 as, stage T3, A total of 35

pat i eheesexpEgssionyenshotmarclsotida sediencesin agege sapbomeagyed by any

. S ti .
oA OGS Kot B IR ot o i
anactingd oftranséipds voresponxd datatirclufling uf notriimbited-t6 ivaleeds representing

L
B'(ﬁ’é%\i%tibﬂ td (¥hsSfipd PAY WA cH 2o deddiibbd in ARKUBERABSE! F one

VEGF), and DNA repair’ (ERCC 1. RAD5 1) in tunor and
canljcaitreent, ftoanseript atrays e “prpfiding atrytars aseRT TR@Rcript arrays can be

TR e 4 bR, P P PR i
tRX BXRES I prbRNRIfa ckl safipId 6€ BipaRRLNR tissuk itffeltst delelbihéatal state or
and TS suggest that gene expression |evels of target

eyppied top drygo5niergst. pat hways as wel | as DNA repair and

1, Aoy e L0 s

lebeled saymitieotidekepseigivig tigmulevhide keq@@Rcds MmMRNA transcripts present
ddentifies patients at risk for pelvic recurrence. 20
in a gelh (appflypiepeantislabriod ARN/Bpxmithsized frompietalReEmRNA) to a

i onal h h . oot ude.
A0 A IR AR N H RSP ERLNE SO
hybrllieaty@t)isitesson Astgipsn forsrepliesaning manyerfdimosicotidaskguences in the

grow h_hornone 25 defigiency, adult soft _tissue
e2n0mB G2 ooll ST RREARDE OS] qr@ﬁf@?% 2N e geges. Each of such

vildifg fie8onsifts OPSA Rucledtidd BidbBE bElirRIGB IR predetermined region on the

335

ammi ocentesis, anema in heart failure, ‘anem as, )
suprpri dMicroarrays can be made in a number of ways, of which several are described

herein below. However produced, microarrays share certain characteristics. The arrays are

reproducible, allowing multiple copies of a given array to be produced and easily compared
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pectoris, ankytosing spondylitis, anxiety,/disorders,
arrhenobl ast oma_of ovary, arrhythma, arthritis,
2%)55%4517 -related eye problens, asthm, BCT/US2004/032006
erosclerosis, atopic eczena atrophic vaginiti
attention deficit disorder, attention disorder,
awithieathuotherd i Brefasabiy;, tl&()nhmdnmayp axtrhadei fsom mdtfdhﬂas&at are stable under

barthol i ns abhscess,. birth fects, ble d|n di sor der
HIRENELAEemuc eﬁ@&}%ygﬁl&lzga?ﬁaﬂonéwa Fay A prelerably small, eg.
Obdr8%h 1 Bindhd 24'ERF prERBR) 1 GPTERF. HQ{’@@e?t b&ﬁ'lﬁ’%gér and smaller arrays
ri sk, breast disor d’ep cancer, cancer of the kid
cae dlsorpoteatpiated aral oay tle aref@alyle,ch ge&s eimuiunimsly evaluatmg a very
005/04%§§O PCTI US 004/03 @g? d endarterectony
2185 AUrERER REY Y SRGH SHEbeE & Ufferen cervi cal

cancer pre¢rabl§! Péiden bi‘fv]l‘iin@lﬁﬁe Pe iimqﬁ@ !sét @B Bﬂﬁiﬂ@%ﬁhﬁ i the microarray will
syndrone, chlanydia, chronic diarrhea, chronjc heart

teperifically bllnd Geigs afbréfhze)é@ Ringcleetidecieqence e e Gingleageae from a cell or
col or.ectaal BR A
L

conj unthd Mhdrd)z&rayS u@e&f dqaddhclodesamsa, mao teseplobed, @ech of which has a

R T S R  EpsBF e
Rt sﬁlﬁf&mﬁro@q%&%f}y s 1%%?2@&1310 d&ARMuefee, and the position of

epression, abet e es I nsi pi dus,
ciaabetabe omah¢ bdlidssurfiicadthe erray estusnaipakiomwn. Dodeed, the mlcroal‘rays are

YRR SUSTERGL s 0 L, 4oL Shcenl,  ANSBASEURLR: Eech o

ITREY $24%Pss prEYeAeR/ 1dkdtbBat ﬁﬂﬁﬁﬂ??ufdd@ﬂerrﬁﬁa@& 9651t10ﬂ- Bn the solid support so
endomstrIOSIS eneuresis in children ididymtis,

ghatl thpsicntlb'pﬁegl ,ehoseguensepof ¢ach prqdyg:[ag Ibgtdp@rmmég} &om its position on
ncer, . fatal abstra tio e |nco
SEREERY (Bt B DR oI b PERBCRER e R B ordered

Eone, flbronyalgla flu, folliculitis, funga

i nfection, gardnerella vaginalis, geni taI
candi dirafrably.gbniensity REPYPbSS Oy SHEOPBRAPT w%eétné%roarrays is 100

ST . B S 982 o BOAGAE) Sl a iy

“disedrrithe metﬂimislolf tisd inyertioniwitlgave di lsgsase) ptmba‘npfm 1 éral, at least 1,000

hereditary col g

hepatit | t it
r?éﬁﬂgf-'éspcr car g s LSP@WO&F%\E%&%{P pLIEg g PO Brobes per 1 onr’, at least

1 RYdRs bhyreQiesi 1B
R0 o5 01 Sk AP B e P b 88 i

hypdatrht;he dveinton therpfetegrefetablyygonitaip ot leass 85,008 asheast 50, 900 at least

D PO SR, o R g Rl B0GPS St

@@Woos;m@ie@ﬂt@ 2., KRRAGHicER pestER, 20 'leukemia, |iver
cancer, |ung cancer, lung disease, malaria, manic

depr edsione embpiswat, themidrearraynie #b 5y (5%, 3 FaHPRGR thich cach position

I Rl TSRO AR s

TR YEFBiNdn eoa@f d8 hIRNAWIATDNVa detiédherepai)., The collection of binding
nar col epsy, nasal allergies, nasal cavi

nd

ﬁ&pmg apcrgpﬁ@gc%zﬁg%ﬁets ?fé{)}p@ﬁg éggsoﬁ%a p}uyrahty of genes. For example, in
[

Qrgtiélg{ LRb %ﬁ’é tﬁ? nggljd Sﬁgdefq@%ﬁlgfhﬂﬁﬂfndc%ﬁgg I?ngrﬁfnglrng sites for
@lr@ducts esncoaiecﬂm finaty thah i56 peneof aftthe penep of the@enomalof an organism.
di sor der osteoarthritjis, osteo 0Si,S, ;. "
et e MRS e ERInvBHSR FahA Ping gites fprlhe products
CHhSdded BN Wa8B0 ﬁer&ﬁiﬂcaﬂeast 1@1{3@9&91’: "B $daSt 8 Fserkdnd SR Meast 90 percent, at
di sease, parti al g vic nflam“ratoré‘e
déastAs percgpatileastp e¢rcentp3er10@ aewcomh of Aheigansy Bple iggnome of an
peyroni e di sease, polycystic ovary syndrone,
pr eecl anpsi a, 47
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pregnanedi ol , prenmenstrual syndrome, priapism

w 0bsfbicgome, prostate cancer, psoriasis, 30 pPPHRBolS32006

fever, salivary gland cancer, SARS, sexually

transmtted di seases, sexually transmtted enteric ., .. .
Pragism. JRothes gphadimpnts; BdriricaEays Hitheinverion capdenahigding sites
RAMOATE cuSbdid By foier R0 pERAhy aSLRERD BEMH B rcast 75 percent,
bpinizadd 8 ipdment, by enlagdh 96 pacent, by yydkask PS5 percearstt by atl laast 99 percent or
ancer, thyrqid cancer, thyroi | sease, tonsillitis,
B8 308 bergend o e echiey pipisosi Silsol Ahbem i oL binding St can be a
mmaﬁpmﬁﬁidfl}o%ﬁa% rtichCRNAL danQp&ifidallyhybHAizBaTHe DNA or
45 WD 2005/ 042760 PCT/ US2004/ 032006 £10 tfact _
DiN/egnalegenn her oo gispatheticeligomer oug getlerfeaghiant, i gi sorresponding to an
Y2 i nal cancer, vaginal cysts, vulvodynia, and
Vil™ovaginitis. 5.5 TRANSCRI PTI ONAL STATE MEASUREMENTS
Thi s Eewhiedmbvdomentss] he Presexan@ntoy, JRnbefsn £20n in a gene is

nmeasuring the expression | evel . of genes, which are .
wnEesefpbinghe peafiling arrazobise seté hindingridlepeompiising prebeswith different
ilnicohig8PRh ey 8 plchiiffar) B SILENAREAANe Sinfiths of the gene or the
eras Buch golyhecleotjgle e sisi poefetablyedf thé legethed 16 o 26 hases, more preferably

organismin a ality of qrgani .. 5.5. 1 TRANSCRI PT
S8Rl atotp Epihise oot AP utsSere Fochpepe shaence may
$150 Sor@fskilARer 2GHAHSs fHAARICAS HeQRqRincd Blay RUShMIhdRary to its
probe ‘arrays that can be used to provide sinmultaneous

‘degesaquencei dvs used héreinex hinkerseguentceisel ssquaicobetaveen the sequence that
These te

By 0 e G RV B5 R B .

PeRped 8ibaNitnents herOf RSy s bewelin®tian Bcbkﬁhﬁﬁi diféprobe specific to
sequence in a gene can be neasured by any i gh

¢agh targgisane ercaxoni oveveriidosised, thearokiie arrays maysepntain at least 2, 5,

| t her. .t r '
R 8 B0 BB oS . AR B3 B g For vt e
driayi rh®Ccdntiy plobestiledpreseticisaqed e afahinthrges InRINA isoform of a gene
abundance ratios. Preferably, nmeasurenment of the
BRPRESESHHPr of i | e is nmade by hybridization to
tr anSiﬁrs#nwiﬁ@frﬁﬁé((ﬁmem%%ﬁﬁ@erﬁ%ﬁf&h&% dxBn'hlll Slternative spliced

on. odi nent, 0

subsect n one e 'transcript arrays

Vapianif] d sengf polymycdeotide pratee df sutcessive ovpiappingsequaes, be., tiled

enpl oyed for_ anal yzing.the expression profile in a
SERMICES, AP (B BeRE A EIPR SorFE pinga oriedel variasg of an ékon can be
iRIBAKSA 'tl?é‘e%h‘ifrbﬂilﬁlg‘qrra@s.c The s %FP&I?n@Jlecﬁid@ Hrdthes Ch@Eomprise
tissue type or devel opnental state or 25 exposed to a
steeegsivg ovatlapping sequencasra siephofdi predeterminedebase argetvols, e.g. at steps of

fi i s.obtained by hybridizi d bly . |abel ed .
Byt i@ rgip o My bt rschab EtabaipaEaBEest veriant

Suidh BEBAS prioBESREICRIrS ¢ BE M to bdanah€ gdrondi€re@ion containinF all variants
fluorescently | abel ed cDNA synthesized fromtotal cell

on ¢ dgterming the expryssedvasiant oayariantsi of thmexonstg detgrmine the
BTt S SRR B 0By o
pabymyiclebtiddrobasoapirisihg exen sgseifSprobestand/or variant junction probes can
be included in the exon profiling array. As used herein, a variant junction probe refers to a
probe specific to the junction region of the particular exon variant and the neighboring exon.
In some cases, the probe set contains variant junction probes specifically hybridizable to

each of all different splice junction sequences of the exon. In other cases, the probe set
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genone of a Ce\ or organi sm preferably st or
al nost al | he genes. Each of such ding sites

whMs bR 0f pol ynucl eoti de probes bound to th%CTstzﬁo-t/oszooﬁ

predeterm ned region on the support. Mcroarrays

be made in a nunber of ways, of which several are

dasciinsxedn shevific probed spacificaliyekybridirabliuo ek commonsequays in all

S e cerfain characterjstics. .The arrays .
%%?@ahwpés orgh S G U o B OB SRR sEef iy hybridizable to the
YifBnt hp.@]tﬁfcﬁgﬁ'g R oEBRickyn conpar ed 46 WO

2005/ 042760° PCT/ US2004/ 032006 wi th each ot her.

Pr ef erlalsbmge cases, ari @wooas r&@;@ezaccéimhd exdrr profiting errayd by a probe

t hat tabl e bi |
R B A n iy IRF et RieSTofhint iy wetRl R Gicf, fy such
%H?tbﬁoes @nGxon iPRbHE&TedLbE A¥ingRbidEnE site orpﬂlefp%fﬁmg)/ariays In some

to cn2. However, both | arger and smaller arrays are
a:rgf@rred; paseppsinzEKed irareneedly giccdraneys bindiag sgtes ofi¢ie profiling arrays,

TR ALBPEL BSL  Putf B S AE HEBSEs Bso

gﬂohﬁilbrﬂiﬁﬂﬂﬁ'ym@aﬁ RINA Gtigienitqhee 1§£§ub@fanbalrpﬂirﬁl@1 of the sargét exon. The

ﬁ;riﬁt P ng?ﬁ PESORS | #leéoggeleyg%g@%gé %eén%é?gf'ﬁ’@be Byéigen 20-200
f A
H; Eﬁ] ﬁlofeg;gljgfeg%ﬁr IB %kliﬁnégg Ibgsée(s], atn% rgﬁ‘l@%ﬁﬁéeﬁu@—so bases.

r‘iﬁ'hera&aragamgﬂsﬁchnceann nMoudH)Odmsem(nsemrge, Itevgt, @eratyds Oxford

SRR ML ER I e TR -
Qﬁttlfe‘:éx%g thdrACHroBE Qpﬁ'loh)épleﬁg‘ﬂh' ﬁhefé@? nﬂ:ré’dshfgethg Bﬁeciﬁtﬁﬂty%f Ghe probe to

aci d sequence, and the position o each probe on

dlod farkzet exdra d@retrtaingengss aye oraners drreetpd Rn@wmasi kryvesaquence lengths

R T MO A N A ——

 REODRDe WREd, iTaRbE d¥sitablelb Abaplobed QsabitinBdeqetcROWMAL include the

predeterm ned_position on the solid support so 15 that

tentire; targat ¢op flanked by seqperces fromcby adipcet cansitebehesplicpd exon or

| %gsfsrm ah e S%ér %g@%fci.eg %rg%ggl%n{eé@g%gw A% cg?reg:hondﬁ’l@ sequence

e support o ment
3egmyiRs frthe ﬁﬁdéAedUsiag flayiking Bepleacafvobm, adideentensittiyyvady spliced
probes on gn {loa ray or, %@ set of m croarra)(r is 100
&P S aeps fahyy than b serpapicillaaking SreisBEcsyRf » HUCRpS@EnCes, permits

, Eg@ﬁg@gleg@mﬂﬁa&&%tﬁ%aﬁcy %wm diﬁé}%!‘r&fé\é of 88 &R Jengint Px%ferably the

the inventTon wi Il have at [east 550 probes
flankihg sexieneds usediste fiond 6@ ngaubrgmpﬂﬁumvedmhcad ek@asrt exons that are

8@%9%96‘? oS )P a?tgr : Ce”%iit&ﬁ/égs sz{?)relpr(@%ﬁa%lg hegff nIk 5 quences used do

hot QRbrike QR8miNGIt hotioR of He sBHRREEBE thma1aemreaaﬁ bAYEoNs so that
used in the invention therefore preferably contain at

crsshybridiggmn can be eaigimiged. gpgomgtenbediments, ocheptaragt exon that is

S ulgdngirsd bpgritataet Wn0dle Blaptfiipbe SRIGRE roth comprising

fankihg estfueficds)in BIfRER altbﬂﬁaﬁ’f@y sptteed Irrrmﬁl\s atehdesigned so that expresswn
mcroarray is an arra mat ri ﬁ CLn whi ch each
gesT

sl ofi thp exerepineesse %fféregw@ff@tlwlmp R&Asfanbe measured.
?ucl e?ﬁ %cﬁﬁe BSAHELC Gn zalﬁer%ﬁ%%é{lélgé g%ﬁ&agg%&?é{r &oﬂ%Sllcatlon in

or an exoh o erived

: t;dfparﬂé gemf)s arelibebealidtingoishat) thef DNAnadtaygor ssi ¢feﬁ’ratysl can also comprise

ra con ains sets of bindin htes or
BT‘{E’ tary4a SE‘é])l(lglilﬁgF épanlnﬂ'lg the junction regtons of two adjacent

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

- substantially overlapped with probes for each individual exon so that cross hybridization
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30 various enbodi nents, the mcroarrays of the

can conprise binding sites for pro
W06 3&@y BhRanoa032006

encode fewer than 50 percent of the genes In
genone of an organism Alternatively, the mcroarrays
ohn bhmininizzdt iPesbes sttt banpridel sequangessfromsndre thantvme exon are useful in

aduct.s e coded by .at | east 50 ercent ast . 75
E@P&%lﬁfhm%\? TRaLie spHCipgp waysaaid/ reXpresypn B‘@ﬁ*l&)ilﬁ%ted g¥ons in

Ls&ﬁ?atte 2ehel 8f the @ions%tccﬁr? ﬁ%negc% R6E GR8hafle %@Qecpﬁmktandjor one or
e genes iIn e genone of an 47 WO 2005/ 042760

mow s@z@mﬁ! gms)th@t amipam therduplicatest éxoms brbaad imethesaltertatively spliced
m. &L oarrays of the inven an..have bi ndi Slt

PSR Bl el e BRI Buf CAREmRl e, for duplicate
keRstin SéhaRfé g@d&,, if ¢ exbnd Rah ldifféreMaicaddhow sﬁﬂbstﬁﬁtldl diffdrence in

85 percent, by at |east 90 percent, by at |east 95

Q@Uémhomglom it i preferatile feinglide pestbes fiat agctifiereriantthasithe exons
| of an organism The
g ﬁfgl%éf %g%gﬁggdlg%@%ﬁmaor DNA anal og to which a

parti ttlﬁndirbel%&iﬁaxeﬁﬂ’tosmeof $kild & dhy artythatiagly D€ the PrebeAghemes, supra, can
heti c_ol i goner

gmﬁ@naﬁ 9o ?hensaglg @rgfé&g’raé%psgwpﬁ 0 dHTezst ARy vithin tago e set of
El)‘?tgfri}% TR Ssothatd o RSGHe de dr‘ﬁll}%hgﬁ of ﬁw%ﬁ&%sﬁén pidfile fora

n a gene is represente e profiling arrays
blpraity ef gayfes bambl svgomphighed.c vl aésori:@ @p@b&tstowne Iskilled in the art that

Fhe e 6 prde B ORES GogTinieaed RiAGERTSHT: Shrougkibs n profiling.
R gﬁ%ﬁ%ﬁ%fﬁﬁ{g #HRY o@ﬁﬁaﬁﬁe@@&hﬁﬁhﬁ% ﬁfsm"ah%eﬂ SThEéHes Br each exon

bases, nore preferab | ength of 20

m@y be @smgeistermtthmeéq’venwmw M@M&@b@n&a@ﬁww%wer certain

n ce 0.C O L. S
SRR Ra Rt .80 B TR AR A Ring AT BT S yBpes o tho ovons s
ﬁraro@ﬂtter&aw tHefi @sed® mhiGre dcdigdiellyileteamirienke ExcAskpedssion ipfofile under
a sequence between the sequence that 15 is

gishppeciineenditians. Other D4 array sgtesiesthatallovmors advantageous use of
@Efgﬁ;%?gﬁbﬁ scHeles SXATH cgﬁlgass jeferred enbodi nents,

Ing arrays o I'nvVenti on conpri se one
pr obePwfrablf,the hﬂcroaaa;ds usad mahe peertior hase binditdosiey éie, , probes) for

if desire the profiling, arrays nay. co
spis of exonpior PRROT BPreIAsHes WeVAB Ui a8 o6 63&‘%&‘?‘16“‘?‘{?“ orina

lﬁQR’)EIctaﬁ{)ﬁﬁ&/a)ggf‘@ﬁer&'& && gﬁéussgcpébo% a8l e fsh@entﬁfeﬂ %y a portion of

may ~cont al n probes til across the sequence of
DhAgthst is thbribsd by RN A polamgese, wilich miay snakgdesa basmanslated region

. S+ .ln specific. e softh i nvention,
GHIRinford! Sonsafd Pyl 1801 sty PF g6res 1 & egimean be cstimated
PO YRUGHERr o ﬁlfQﬂR?S}&)r@JsecﬁHﬁ R 211 68 ofMRIshBBPbY Bxtrapolation of a well
sequences, i.e sequences, across the genom c

q’r@gactﬁmzc@po@pn joff ghetgqveom@n n thesgenante afthexprgandsin of srerest has been

sﬁgyenﬁ: lt@%{mrai%er oﬁgﬁg%xcggkg ggtﬁ%%lfngg %cg{ng{ﬁ% é:é-@g% ?egtlon% identified by

m@rsisaﬂwmmDN&eﬁqemes Fat exahis 1S gehopleed ShegHarREteD agevisiae has
intervals, e.g. at steps of 1, 5, or 10 base

begn eppaletely mlﬁnceéranQFSerep@nte@dOaklév%@,@rwﬁ@tqlaRﬁwS ORFs encoding
ﬁﬁh‘ ﬂoﬂgerttﬂﬁbéyﬁ‘gﬁgtac?ﬁ%élaﬁus gﬁh AfliysiObs tﬂEé%Qﬁ%Fs indicates

there ore can be used to scan enom ¢’ regio

thatrthere mren$) 8§89 ORFathaa atedlkeuftoancmeqnonem pieﬁmtm’(@rﬁ‘fd:ah e! al 1996,

Xpr e variany or variants of the exon to,determn
SHre 115 b8 abn St Riap pencite ratinaihfo toniain
apprdXimatelyV,00006 139800 bonaldes.CraRS et Af, 2000, Nature Genetics 25:235-
238; Ewing et al., 2000, Nature Genetics 25:232-234). Genome sequences for other
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30 pol ynucl eotide probes conprising exon Fpe0|f|c

probes and/or ariant junction probes can‘ be included
Wb%ﬁgqu%on profiling array. As used herei n, 3 ‘fﬂfsjzl?omoszooﬁ

Juncflon probe refers to a probe specific to Fhe

junction region of the particular exon variant and the

srehiBRe rhelgdias Mt notllinisd® Drospfilal Qecigioabelans, e.g., rice and

contai ns vari ant %unctl on probes speci f| calna))é
Mabidapsis tsidemammalsae B, Groust anddiympay arsralsosomgiletpd, ApRgag

R o 3b 1 R B AR R i it n B f St SBhnprising in

o pidbies fqrrabiam vayre prddiced exonkyiothegicnat ef amoﬂghmsm 1s provided. As
inall . different. variants of

comﬁlrgléﬁ?ﬁeﬁ(’q%‘i%ﬂv’is tléﬁﬂre?eahavpngpnﬁ?rgwggs gbfg@yfqebgﬂq]gpsmg one or two
[PYBL f3F gl 1&&% & fﬂ»@edlaeé EeinSRtheSRlh&gdnbpet | On

sequences of the exon. In some cases, an exon is
r epr elé svill e appretiateddhaswhen eDNA nomplemagianbip the BNgbef a el is made

in ol ynucl eot i de | enent ar
SR e Renbito Skt Skl Ay AR e the el of
HyBBHEaa0E arthe itairsthe ghey Bhrigboglisg fcﬁarﬁkohhﬁaﬁf partibulBOgene will
arrays. In some preferred cases, an exon.is

reBent daepreselense io e el ofERRNS; ss AR Asicowigining the gxon transcribed from
fil t
B sheL P ARRRE whef Aptdcbl NI OB N dfSrophare) cDNA

dosnplEBEnie e flicagoye] telluddar iiRIKAS it Agbrdited imaimlcsoﬂray, the site on the
substanti al portion of the target exon Fﬁig,Lengtq§

251y SOERSRING S0 AP £XPMehAgany (8¢ faRabio s spegt difig the product

%‘Yé‘?& i EfeRIALH Yuring RNA

‘ﬁéﬁ%ﬁ%ﬁﬁg%h@g bag“ggn§ﬁgm&g§?%§?€ fgb ; beetweenurlng

spheifg ibdsasll willlevalitleay eosingt (e. pofflunesesmwsignal) adyelan exon of a
200 _bases see

e G ey ey N isig e dpBreSt Sy g p relatively
sfBn8Yigahl ok Rife SMAAhddeGr i fRGEMInRNA s PAGIRYO Foldh@B s@me gene by
probe "of shorter length, thereby increasing the

adtpenative spliojngis thinedetermiieedihy the sighal strangibpatixarmerasthe whole set of
certain. gggﬁ one or nore targeted exons may have
EAURRHOPL It HE E%ss than 40-80 bases. In such

casedn onk epibobRE DN SERURGH Sampley €lont twandiffierent esrgitions are
exons _are to bhe used it may be desirable to desig

hybrigizsd kot tindingsites gf i dRISTORRAY USIRE A (WE-OHE PrIRET!y P dn the case of

A1 5o B0t LA SRRl O PP of s some
tyypeoie &OS&MME&hGﬂmgC dinﬂiee;rmhﬂmthx&w tehpons ey mrssqaﬂnsjcx;g)sed toa
sequence 0 segnents, in

B flan kd
Reaturtasn 469 AR el 4L fhetsamemvsgglﬂ etaaged Gyl Pghvay
p@ﬁﬁﬂﬁtlf)ﬁt PRE cbRN@ANIdRed $RRPLECH of ltmlﬁu'or&llgg&d QRC&ifferently labeled

I ntron sequences, per mts conpar

(hgb IW"Id! Qi athsi)rsortlﬁmlmqy cantbi dmﬂmemf»btrtb Haone mbhdinsmpdor

erabl flan ed ar e
ef(fuaﬁfet ﬂaﬁrédfrgl@eancte lélaiﬁ V{Im 3 gréllggog?ﬁ oge to & ﬁh\g@y %e){%lrr]l%ahon) is
k/b &s:@é&m a ﬂn&feéeéﬁmabae@awwl bl dSBNlAVEOIﬁ atsby@ndscell, not
re preferabl %/ﬁthe anki ng sequences_used do 25 not

dmmxpcged ds synhesized aping gohedastinerfabeled L eWhen gre g DNASs are
ce r r i
é%xﬁ[‘l{;ﬁbzﬁgedﬁ ﬂgeégn%§% %3 &%‘iel?{n?es%etﬁﬁy bfﬁléﬂl ﬁ%’?ﬂ gﬂﬂ cDNA set
is ﬁtﬂémﬁxﬁcd flreatlesitetdnahe hhigy, dad ane etlgphehifftrengt 1|n albandance ofa
‘involved in al tﬁ@r native splicing, probes conprising
prtisler fgoREeefdes in different alternatively spliced

MRNAY;, e ]Q@%gréﬁfgl dvdat ttﬁé(ﬁbﬁﬁsﬁ'&ﬁ thd %@Ltréétcdtd(tl?pathway

exon expressed in differen ternatively splice
- pafhsdceehl Wil freasace @cken when the fluorophore is stimulated and the cDNA from
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W@%W@.;Oand/ or exon duplication in separat eP@?ﬂ%%M/ﬂSZOOG

are to di stingui shed, the DNA array or set 0
arrays can al so conprise robes that are
chepintrated eall wilbflunsenge mrde sAsprashlitighanithe fhwlﬁdteatmnt has no effect,
r ef er abl
91%9 Hﬁe&&p&w@dnaegﬂ% 021:]1%1% ggﬁs%ﬂﬁgl?lﬁgn({/ ex%a}]nssg% nﬁl sdshcmg ofa

npdrtlclﬁatb@naﬁﬁ 3 adll, Yhe exofrekpiepsich pdﬂehmsﬁﬁﬂlﬂﬁﬁndnﬂﬁn@%hbble in both cells
i ndi vi dual exon sq that cross hybridizatjon_49 W)

215 PRRIDIEE Erspserph 29 htabelod 2ddieresrs labeisd kPR will be equally

t r
TpbgEn PR ABARBE SRl (AIBINGE ST 2RE SRS orRNA
patlhemay svazelegths ehepaceesisiio nf béth dmptdpbatesd Ireomutn'asu when the

SRRt S Frieetsd VAR OGN B o g Sp Mg, changes the tanseription
SIS PoS U ARESStidnARdplie B ofla "[‘Jai‘tf?:ﬁlaij Eéﬂd inaheskie ﬂﬁ"b&of? ¥kpression

not in other al ternatlvelfy liced mRNAs and/ o
dratiern apappresantrsk byctbe rasioroftgieendeo pid ﬂmrwemcdﬁseach exon binding site

A%/fl[te%hrzlﬂé Vﬁflhg theqmo%d#lg}eage%ttﬁe 1%58@1’?0]% aof aﬁ%@?ﬁ%% Icg?tﬂ)eﬁbr each exon

Xons rom erent nes SNow s

cixpfegseRiia ehd MRNYE GilEimeabe) maiemy whih tHesdrig 86 @¢éR304 e tpeevalence of
i ncl ude probes that are different so_that_the exon

fAgRRENA: sy ratie fysaelsexonexpeessrddp thrgnREKewill decrégse be

appar efjfe fs@ of} ‘?w& Eol%kﬂh&reé&g%@%bam r%ﬁ%t @ﬂgn &{!llefnget‘o define

probe schenes, supra Fneq the sane

piefationsnin gene ayprassctirﬂtas doerlddstbezinh canmeayion mmrdetectthof mRNAs,

sane, of rofiling arrays so that, a nore accurate

i inchetn ¢4l o s OB R Ram asing A gEnd Sipreseion pefieras with a
Hfg?édﬁrﬁfar?‘b?@@ ﬁiﬁ&oﬁﬁﬁw (56 cAeE 2TPL6 AlRS wﬂléh 1‘§"1ﬁdorﬁﬂr§t@d by reference

arent to one skilled in the art 'that
dn fitg entmty for olb puposes rddie sehrentd is eqirdly rpelicabbr todalfeﬂreg @nd detection of

SO TR gaPfgs Bt pEy B Rl b Br S HRpofontpes s that o dirct
RhE RESma Y cQffdlle@ $oripdrisoRRY theemRBRMor ékofl @k e SaidtelevEI8 corresponding
rel evant genes and/ or RNA splicing pathways under

de pachi arrayspeenerin éwe orlistates pan bomads, pag veniations dye togpinor differences
S R i LB TGS 9B ARG chBfioh O AR A hbscaquen

Aeilesdayi Howeer, @will bexpiopaided thapitdf alse possibds to &H(EDNA from a single
sp eC|f|c condltlons O her DNA array strategies that

ap Londeempares {ps srarpel ide GQ@I‘&F ameumfcefraém FPggon m, €.g.,a
2iEate b a%@agf 1 f%8d al?lgnfr)%eﬁéc?é% Iﬁmh%ﬂﬁore, labeling with

oarray use the 1 nventl on have
@more thanpwolgeky)s ik atso csmbmpd}ftecbmdhs plfeeﬂsnt imention. nlmrsame embodiments

AR ot ptdsset aradayr 590 Aisei erdhGoipr L otped To abeling

RO BibeBng SRS si'nﬁxlﬂaﬂ&ﬁfs Nkbﬁ&*izﬁx% of tlﬁhodltstﬁr%ﬂlsﬁﬁbly [PRled cDNA
that is transcrl bed pol yirer ase, whi ch

poptlatdensdo Blemamueansy,aanddhmssgeasnnng, anttlapynqnallmcpmpgnng the expression

RN Rl Hles Aroved TP RS Rty DRGLRagih be used

ileudeshiit 28¢ nANHARISE) fliitireR¥inent i@ A Adtives) rRddaiinehhd its derivatives,
charact eri zed portion of the genorre. Wien the genone

tras rrd, ércgvawx-ﬁlu@tesq:em EFdA REST beimethoxydudrmeichlore fecarboxy-

11 1 Lh)
BRSSPl J087E NS USRI PR BB AR A, 6 carory
Kethodxaingl(EROXHE HEXOFRT, dR]ﬁﬁpthRd)Mc eyantiae dyess mhndmg but are

ggafrg%eq?@tcg[%g‘ SEST RIS ihubRBR S b o
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| %RH#@PF‘H’@tet%@"/Brf@é}ﬁctAPPé?Prﬁﬁt%hXthfg zagpn fipes

30 sequences Ionger than 99 am no acid residues in
| ength. Analysis of these ORFs indicates l{t hat there

ORFs  that are likely to encode prot
w@rzﬁg%@?%%( Gof feau et al .. Ycrus2004/032006

1996, Science 274:
546-567). In contrast, the human genone is estimated
BOSIPYVRL PBOBPPY PR rmbeimmo@onn:\l%@ome ARBOD(BES50/670;
Crollius et al., 2000, Nature Genetics 25: 235 238;
mod AGENA dyes, inpliding buiere rot dvited fte 4 LEX 0488 MXA -532, ALEXA-

0 e other 5
SRS TR B SERAL B RPE Vel GROTLRISEER dves which wit be
koW eshpkd Who a@skﬂledgﬂﬂ& arpl ants, e.g., rice and

Ar abi dopsi s, and nmanmal ., mouse and human, are
al so %W%@@B"‘B’Peh@ 8f F}V m\%\%ﬁpé}yggdxzﬁ%datp are measured at a plurality

f 1011
O ARG SIAHLITTES 1t LN ARG i

eamllirsdatdfnrhhﬁl gemomembochmemtsgwbndlzmwmIepelewajmdst phsfefably
a non exa the present_.inventian
eeairedy TybridBeii nOripaoHOE B B PP GBBLonBERERE R Whats
F3aned s%?ﬂﬁog?&ﬁﬁe SSQRH pdl ﬁtt&?eoﬁklé@(@ e JeRqiFBbe bit pr%ésk I\%the labeled
that wher CDNA conpl ementary to the
pélyaudledtides so thatithe nzimgrrhisteldsdite eqiililyivan rAndrdyplexgs/are at

under. sui t blehbrl t|o condi ti h I

e Aeproeorcna URELoRMREEE 08 i BRGHR; e, e
hbritliza8%A fints atdPreRAAH]Y ShilrBénc@ER Ehavirtdvessible efrldagd intehetions

Er eval ence in the cell of nRNA or nRNAs containing the

e thariehelodadyrclstide e thy eredes F@ﬁ/OTeBbSﬁ‘pslr ece dgn oceur, or are at

SRR SO0 ey RSN O e

H1@ba a Rb@pRAMiRIre bhﬁagmtrﬂed)polyhﬁzleoalﬁmgyymml r}‘@bpdmzatnmglmes may be

to an exon of a gen bl.e of nggrﬁ% érce?nboﬁlments will

%@3)@53 on H@a{g ﬂoﬂﬂﬁgkoﬁﬁéﬁﬁéﬁ&?%@?rob& lﬁs%HDéiﬁ%ay be determined

splicing in the cel have 1ittl
bmtlms@ﬂallcc( in. the art {deapr. g5 Bambrosk gn'dl )EdsaﬂulS% Mtdxadmof loalng 4

g‘?’g\?@ﬂfow A Z‘Pfj;%egcfi F{Tﬁe\:{?& I@,ﬂ%@éﬁgw @ﬂdeéprmg

Heinat Ny gbundance of different nRNAs produced from

the sane gene by alternative splicing is then
det er i anecenihpdirent hydpridization &wg@ lat %&t@t hybradigaiion; tiges are

whol e S8t 9 ex

R e Sl R bl arkeOF, B8 Goh et Belfment, o
IetidiiAation SinRl whenybiidZadedllelel it hratirad |t]|i@m$drb£3ay0§ Wabl&:d briefly,
mcr oarray usi ng a twop-col or protocol. g t he ase

prefrgable ypiongeismppratie i Ak asPRs SodutopRd, fognadari & !
e Ry gltoﬁ 2‘5 FC@S JP% ﬁ c8{x] e'ﬁﬂﬁtuﬁﬁ derth)BSLtioﬁs ORlch retain all bound

expose e case pat way responses

- @teybeidized pelyeufﬂeaeiés tila reppatingall upbufttndrﬂ@dijtmmltoadﬁ The detectable

h [l, of th d
Bal i) Benaieine IbRE-GH PoWTBSIEEds ToUFT BT FAsThPaSls oo
ﬁn@?suf' ﬁllnSthBM Q;?'ﬁc}?l@% Eﬂoﬁaflﬁtref%mﬂe}ba |r85heling ntbthod used. The

hey can be di stinguished.
riesulwdéxybnﬁrzdﬁwreinvels fmrthezemanlphei todforA athybridigatien gurve. In another

tr e%uf?'glg‘(% da %agiongvs?ff e%ﬁ%ﬁg%{nﬁaa épme usmé/ a single microarray. In

. tﬁislé%tﬁﬁﬁﬁéxﬁ dh@hﬁ!:x%drr%%llo%d t& PN iz tRe S06:518 Svideld interruption

not  drug- exposed I's synthesized using a
andchamicreanrabis inserraedrvd ataaelhyhidizaion SimMAS agjqg-invasive manner. In

still another embodiment, one can use one array, hybridize for a short time, wash and
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wg)ejt(,@gnj#%ﬁl ntensity of signal fromeach cDNA S%Edes§004/(}32006

ermned for each site on the array, and any
relative difference in abundance of a parti cuI ar exon
densaue the hybridizhgoreleneippe bdeswrthd s adampde, hlybadxzDﬁVk another period

m t he dr treat ed t hway,. pert.ur be cel |
of e Vit Bisabre aEin Ao ke R P izaBih e Sheve
st WP@T&ﬂblgnﬂ lédﬁﬁt\ﬁﬂMriﬁiz‘aﬁbﬁilavé’l@a?%d;%?eﬁ@ﬁybndlzauon times are
PCT/ US2004/ 032006 the untreated cell will fluoresce

measuress adirstosalat 2 hyiridization tigneubattis elasfnt@rthe Hos saae of cross-

t rindirec n. th . .
ﬁilgrﬁg%a’ruon %h%linlgflmg 8?% pS(L)é/ ng qnd one rqlsegsrt}r%m% #ts lgﬁ)néibqa%e{l Hgle 6liaat is longer
than ﬂi&ﬁmtmﬂeaﬂ"l'@&m@e $oﬁleébf(bﬁdsbhybﬂitﬁza&ib@&qﬁﬁi@iﬁ&ﬁd@@nds 1nter alia, on

patterns w ||l be indistinguishable in both cells

EATRle P@o@%@rx Fgrseds ﬁ&ﬂpewe apd ey ke dptermingd by one skified o the art. Tn

ﬂlregc‘f'fé ! ﬂﬁ%hﬁﬁjen@ bli’ﬁlzﬁﬂbﬁ"Lelvé(l i® b el Etrge W 9o 10 hours,
ybridized to t mcr array, |ng S|te for

whereastpesecoesd hybrﬁzhlzlatlomtime B maaswed af Zarﬂlgﬁhlsﬂ 12, 16 18, 48 or 72 times
ﬁQar act ti C oéf bot h. f | uorophores. In contrast V\,hen
ane g 5 ‘e%ﬁ%gle ZNUNE (reated with a drug that,
directly or indirectly, changes the transcription
and/ or post-transcriptional splicing of a particul ar
gene 3H1LhERIFARINGIROBESHFGRMECBOARBANS n as
represent ed by the ratio of green to red fluorescence
for ch e d“n 0, W | VWhen, th
i ug Rrav ek Sy, B “Bihedhlontith B pectiSRRRAT nyelEctis g Gecute, such as
afI{onﬁ ApBcigsaLy hﬁmm.r; §&Q|)rdlﬁ td e IWRMAGNM Isla doRfl&ASRary
wher eas when 't he drug decreases the preval ence of an
nelRrorcleptide sequpnset direferably ankon rre»z@p@bse@re isplectiad forfmph target exon,

2L PRy G E Y R ron o

dx0n0B6 Brob¥PhEHR ?I&oh@ﬁs@ﬁﬁﬂmﬁﬁé %qubﬂdasl RQRALA0 Bies in length.
with detection o chena et al.

15 e
kymativelya e adarge sshoh radyndang p@%es; eﬁe be %mdef@g A gxon, the probes
i
BB e hupLoCRAPLRIERECO N TRINIEE" P bibtes SR/ Womprise
sed;meneﬂtuonqﬂgmémryab Ifulblengcheesns The lmgnlm'ff elxenecama’ahge from less
I SN
1§ {ouger L[%QJP qf ﬁ?réﬁrabf&qb aﬁgrﬁérﬁ?ﬁé exoﬁ@ UeAbE Lt %cent constitutively

control onpari son of the I exon expression
splaed| eson eevquesm suchatzbe powbe aoctueaw iayenhplperontdry td the continuous

nﬂf\ets Lal eg’chafl Wr@yﬁgﬁle%ggtgq%%g aHlﬁﬁ@ogvg:%altpgraﬂen}?yrbridization

sﬂmgequ i 5gﬁe BRIBEL bf a}néaonwﬁhdg%a9f sl SUBRRAURRA  that each

anal yses. wever, it wll be recognized that it is
Pmb§c$e®\5%l§¢ plag also comprisolivker sesvences iimaddition 1l the sequence that is

cggﬁgg,regmp ltstﬁagrxﬁ!se%g t he absolute anbunt of a

erbce a drug-treated or

pat hWay pesbiet vab@singsrie [DNAGr BINAIfmimREeE. £ ddrivatives and analogues)
Furthernore, |labeling with 25 pore than twg colors is
cQIrespoRdiAg inppertien of ﬁacthﬁ-'é% PESashECRO P Qrapnish 1§ @a@r@e In one

gg&gieﬁﬁ 'ﬁ‘i@prg[?%s IR ity ZP'H c&h%lleﬁn@ﬁlragﬁfi]\ﬁ% eﬁi rﬁ%elcs. DNA

es of f erent S can be use
nbndds ai‘fandymag qoarmsetcbo&uhmmtsaamhhsompbmﬂdj Wats@neﬁridid&id(e

I, 2B RSBt R0 Bt s o

nioameawms@ﬁmldtf\aﬂh% s@far rRGREK, Mt%*ﬂﬁﬁpﬂﬁé b¥&¥ohd. FRemplary

nore than two sanpl es. Dyes that can be used
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30 include, but are not limted to, fluorescein and
its derivati vés rhodam ne and its deri va(l ves, texas

Wb?a‘!%‘}%&ﬁﬁ%r boxy-fl uorescein (" FMA"), 2,7 -di mi}ctf?ﬁ%ommszmﬁ

or o- 6- car boxy- fluorescein (" J(E
N, N, N , N -tetranet hyl - 6- car boxy-rhodam ne ( TAVRA"), 6
cé}l'hbnyimic)(‘rinbludam@,q:h(o%ﬂ@)@thioatﬂEXDNPEEan b&bMBined e, by polymerase

T P b B et G BB R 5.
| R‘T—P@ﬂ?ftdi’ PR ARARE0BE irﬁ’ég b {3236 based on known
BODI PY- FL, BODI PY- TR, BCDI PY- TMR, BODI PY-630/ 650, and

BeRuPnceaHhe 7:0ons oanHNAL@meweisn aniam tﬂcaumm gf wriqueairagmts (e.g.,

|
RS b AR ponei P L s ofielehol Brnsisplosgugipe with amy
dyger ﬁﬁglﬁ&t\ﬁd the Hﬁcroiﬁﬁgf\)ﬂ Cbﬁlphfé@ ﬁ)g\M}ﬂs thacars kiellll l@@dwinfin the art are

the art. I n some enbodi nents o? the invention,

hipssilil dnilaft destenftpaimearewith dkareaeirest spacificily and t)lgtlmaifamvhﬁcatmn
ht/){)rpg{ﬁ%z astup% gg Pﬂge ?éﬂs%ﬂ St(j {Fzﬁm@% %1%@61%1{53%21\&% &t 1& %Qcho}grobe on the

dafieoanayedill babawedn Hmmds NG00, bab@sb amd:lusmlly betvleen 80 and 200 bases

are ef erabl y sured at bri di zati
ﬁﬁl&tﬁgl’ FRERATE w%ﬁﬂqr@m 1p 31% EH'}/ é%éé o%ﬁafor example, in Innis
E‘WI e&d 1@% Pé’ﬁ@*rbfbgol@f A &dpwmfmk Y:W%Et%’ngﬁ? Academic Press

probes) by the | abel ed
pbicy San [Ehcgo, @e&; H(Wltl haapmaheltmm mnfusielle:dsmdho sre tlta0controlied robotic

e briu exe ncen rati ons

cesmseine UenfaCior snlaRge Ane Sb G e ERSEHEr- t han

di f f uspanRiteldaWRY, PreferlrdtPmednsTol ShneAlting Thd pdrgﬁw@e"o@idc probes of the
preferably short enough that irreversible bindin

| mtmmu iphy symheweelsynihetic pelahedeqiisiey ﬁmhmucld@n@mde &, using N-
cin% ?rgagg/ oréngﬁgﬁgﬁgn?ﬁ%eg gFrlag%lep & at! lgﬁ@é@f%zca/&czd Res.
DDJ 5’3’99@54503’(, mrﬂfereayﬁ @88, ﬂﬁ%eﬂﬂmﬂ@t@@@ D96<’248)3 "Pinthetic sequences

m xture of fragnente ol ynucl eoti des, typica
raFe EYRasatlythepmean peand rﬁQﬁ bages 1 jeae i Mok mp}ca@yw\*ﬁ@aﬂgaﬂd 100 bases,

PR ST ANKHESCLRG 0 bl TR IR S

seglednsdds mnl:hdp mofrasturs ebdsesasudh aB\bub By deherans imded by inosine. As

thos skille he art nor ook, e
bfysgluc ?%‘E P‘éﬁl"%ﬂeé e “,&e‘?ﬁsa"t‘)‘Ba‘éi’tgéi‘ ﬁ%h%ldm“on An

Qé?:‘ﬂmﬁﬁr of avﬁﬁtablla n%clc@oicﬁi a?ﬁldg‘ﬂg i oRaE nﬁ@l@féra@kﬂrsé/e eSO holm ef al., |

Spring 20 New Yor k I n ‘'one enbodi ne

9B Matzed 3@?156(&6@3 andU. Bl H‘aitmtéhx 51598.,088). zat | on tines

m cr oapeapats FRBLE e B8 RbdiRE e L hE Blobes) are made rom
htdxinid oz @h&%’bi&ﬁe@%f vbes, dTYNA (. %aéxp?éssb@!s’&iueh@ tags), or inserts
e

neasur ed mcroarray is washed briefly,
@F@P@kﬁ[\{gub’ﬁl it P ramiss 2% 29740%queous sol ut| on
of high to noderate salt 25 concentration (e.g.

et ai nal2 Wewﬁ%@k&%%%dt@ il SﬁﬁsﬁaﬁUpgACE

renmovi ng. all _unpbound pol ynucl eot i e detectable
Iabel Fseformed p@wﬁwﬁ?q’f e PRghss o be erps)é}tsfﬂ%r*é'amoafeto form the array.

r
EGHVED, B0 B RS E IS UL oo
uas:eyj ’Hlih probee sl at‘echddyb risdlid sutpp@rt dreudhee, avhéchtthgnbe made, e.g., from

to for bridiz n.cu In an

o 'Cg?agisj,l priz?s%c {e.g., po[nprop ene, nylon po yacry amldc mtroceﬁulgger, gel, or other

porous or nonporous material.
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30 embodi ment, hybridization levels are neasured in

woPRbs/44rf@ Using a single microarray. In thisy T/S2004/032006

enbodi ment, the microarray is allowed to hybridize

the sanple without interruption and the mcroarray is

i nt er r dguelredmedhwdongtiachior tae nusieie heids fora surface is by printing on

n asi n ot her di_ne

B 40 4 TR0 By Stk QP BSTRAL TE e 87AT0. This

aﬁxdth'éa iY2pe6iatly QetRnGor ;ﬁ@ﬂ'drtd@&ﬁi@ﬂda&%?@@ﬁ:ﬂlﬁﬂ@é@isdj ®eRisi ef al,
bridization |evel, put back to the same sanp

h %6, e Cepetins e HST- 4;§Qr$h?dpn rale 1 06, Grgeme gﬁa 6:639-645; and
t it z@a rve.

el B A58 b ol e Ao e AP 0530, TR o

differ Ambchylmrefﬁrrzdimeﬂmdtfomakmg enicnoeaEysie ty rrmkﬁmgrlngh—densuy

one at .a bridi an tine, that .i s ose to th
SB V@l%efot@? SES YRS A ke fasi Pr?ciafﬂna ﬁrfamcegltammg thousands of

SSIERMbcle b IR BMpleRnfly B dBREd ﬁ’éc@@ﬁde@ rht%ﬁﬁedtita@atnoh§ on a surface
| onger than the first” one. me scal e of

cmmphty@nthmahlc taehwiquds fpbwn@hﬁsuep sirdésee,ifioder erail i 8991, Science

BT B BRR el TN R OOIGRE T EEY g Nos

eST’QWSIQ% % 356, ’ISQeaxfd 5 SIO 1175(.’961' gihzinetidds ﬂh‘@dtpldl Syritea&Unddeposition of
at between | to whereas the se

rdedined pkafmt@mtlii%(fi#@cwa§0¢Ieeﬁfaftenﬁofs4% B@elemomiszl 1:4§7-690).

et BBt ot MR e Sy MY N B o oo sequence e

Myﬁﬂ@ﬁm&oﬁy onat sacfasdxanh as b tlerli’anlzetb glas¢ shidehiThé amay produced can
rt| cuj ar ynuc tid such as 15 an
FOUTEaR, MRV m@ cfoJiemalectin PAFXCB t he

| nventg @r h%ﬂﬁd&ﬁﬂ%a%ﬂ%%ﬁfdﬁnﬁ% ¥rp! Oé}enﬂﬁé @E&R@Q&rﬁ} Southern,

Preferably one or nore probes are sel'ected Tor each
t 93 eNuddxdeids. Reor20eh63Ap|684), whagralse brei usedruln prineipde, and as noted supra,

pafr'ilgqfﬁo é’g‘ra&gfl:o?rgﬁu E’di?g HO % O%gqt/lgﬁﬁiyﬁr lgag}ﬁ)&éﬁ%ge@ané (see Sambrook
% et Sbré)tanldd 1&@@ eHolvBvdreRAakl be rbbdgiza by \(Rds¥ skiB@ ih the art, very

'arge set of redundant probes is to be used for an
@mﬂ areaie will peuenlp ba praferred besavssrhybedizaieorevtlimes will be smaller.

seque T

oot Rioilspase tundiehl AREDARAR B ECnE AR 4e
legifitred bexeass o ihkfg eribtignildvéssfor bligonublotidsgattesis, e.g.,
nore than 200 bases. Therefore, when a probe | engt

h
Mswgéhe methedaAndsysiemsidgsaribed by Janphard in .Igtemaeml g’meet Publication
tl@o. 15‘3’?&) %dﬁs&g{éﬁﬁg?zw 11998 2B AR R e alh 1996 Bzasensors and

cons |tu exon sequehces such t
Lﬂi@h&tmﬁm@rﬂ@%@ﬂc thnbkmém%symt@nt}hac mm,ﬂnm (.%zenc

et LRI o 4 P, 5 PO EN P& ADRAFSE hel-123 and

RY SPERANAB 25989 @(%Bidnt:haﬂ@ Shéicallyt th\@"p'oiynﬁ@leotlde probes in such
under st ood that’ each probe sequencé may al so conprise

Imintoarragseaya ereferablysyailickizadan atreyd, e, wqalsmehdhéxy sedally depositing

ég}ﬁ%ﬂp@utﬁ%k}lgﬁ %Iﬁél\lsh ‘fjﬁal{:h%ggop?%%u achlﬁlé %F rt%gp%afﬁﬁrent such as

%ﬁﬁ}iy‘kﬁ&%ﬁﬁbon&@ TRE hSRaRPicithdve sthal Qohin®s (L., 260 BL ¥ s, more
each ﬁ ne I n an organlsn1s genone. In one

@mé"@rab pL enless)pesbars separatnd friemceash oty oa the microarray (e.g., by

' %g{l%he QH%Xmg\lA {m ghr 14P M6 e teé)%"f?h Wg*lﬂh%?deﬁn% the locations of the

r'S” conposed units cap Speci

_\dﬁhﬁ elemenisqlgl, itheadifferent probes). Polynucleotide probes are normally attached to

the surface covalently at the 3 end of the polynucleotide. Alternatively, polynucleotide
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hybri di zation with DNA, or of specific hybr| di zati on
W th RNA The( nucl ei ¢ acids can be nodifiied at the
ty, at the sugar noiety, or at the p@gﬁ
W‘E%"&R’Bgﬁ g Exenpl ary 54 { WD 2005/ 042760 788202006
PCT/ US2004/ 032006 DNA m mi cs include, e.qg.
m@bmbﬂaﬁﬁadmﬁeg thmagam%bndbtaathn édﬁ:ndaofghe palynucleotide (see for

fication of. e
SR ol B, i St AR BTG Con gty 2By Setow,
Ed4 OPREuSEHERNNES . YRRt pdgemmgs)e preferably chosen
based on known sequence of the exons or cDNA that
result in anplification of unique fragnents (e.g., 5
fragments that do not share nore than 10 bases of
conti guous identical sequence with any other fragnent
on t h&SM¥rPARGET POLYINUCLEQTIDEMOLHECGULESe wel |
known in the art are wuseful in the design of priners

W th Theet Rt Rt SRR Ichi bt Xnaﬁ?ﬂ:d%%tth@ﬁﬂemods and compositions of the
anpl i fication properties, such I go version %

ipetionnagludi Bléle\l Ienlse@h,‘s suthyss.dalt Iby neanshnplinited om nndseenger RNA

R BB A B A R o
MM%PIQF@C&\@JOM équnéchﬁI&beth@lr dre n‘aﬁyﬂzrlﬁécﬁind&&gfahb Efgments

for exanple, in Innis et al eds., 1990,

PCR
thergelo ckarget palyourlgetides vWiethway alsa de Appy 7eddDi thesethods and

Oy, t I
cAﬁ‘g)%rgg?rc])?s f ﬁé res‘!:rﬁq?‘fenﬁ ‘B;]'ﬁ%’ artt%i Aattluec(:v(t)érﬁlt r L !é dnolecules such as
gentaid }DNAsmehemiBs aDN Al apflleclel pand fapnaintstferaoflincluding

npl i fyi e acids. An alternative, preferred

ﬂ@l?%&gﬁgﬁﬁé'f%e{%e pol ynucl eoti de probes of the
15 mBLqa/, Wol&ﬁc@buﬁé’%aﬁ%'%ﬂggfwﬁ&em& examﬁle the target
pol ynucl edti‘des or ol 1 gonuel eoti des . g.

ppbamphohdxt molrulphowp he natwrdlyt eccotringi I&bh‘:lCGRlC( ﬁphaeblee such as
4: 5399- 540

sBporfi or efgeenontt PRUEPTeS e latoifom g oxgimsniy AT uh reolecules,

SEEIASARBRA m@le@ufey Ridakd YroRLin\eeanida. @n&n@@@eigaﬁ%dlyhucleonde
- length, nore typlcally bet ween 20 and 100 bases, nost

nmlwsanmb%wl@éﬁemnﬁh@nw Hasedeip pcid @mjewleﬂ sinthepiged -
eﬁ%lacgﬁ?'gf WB% é’g’tg‘ vei‘ttro ugﬁ) ap &glk]?& r%o%gﬁlgss or ﬁ&kfﬁgﬁe?ud& molecules

sylﬁhesiiihdSHyrRCR,z%NArtﬁéleﬂllm&}esﬁH@bjé rrfzwaﬁltﬁnaﬁqit@gms The sample
may be used as_binding sites for hybridization.

o S5 P VEHCIEORIFS BB FRTRIRES 60 P G P4 DGR NG ﬁéﬁ@n%néners of

DS SBURNIE fh irefifen EndpdimihO WE e Bholynyctididee Otk it ention will

cair¢spondtd paetiadirqrtneent te pattioalangbne tﬂarfsamlnts(le 81 teeparticular mRNA

scaUghis SPRegiHgS SolkrsuAe P el TR E0uBE RerheAdidt S0ch mRNA

C@Gﬁées) O o lvBRg! Ihsnadyfbemdhﬁémé NARYShrBlthle embbdPRents wherein the
nom cs 29: 207- 209). 1.2, FATTACH’ NG NUCLEI C ACI DS

pd@mHEotsta_rn@e@wﬂ:ame:Eeﬁ@dFﬁr@ﬁ oramedalpanl ogisiche tirgad @olynucleotides may
b t f
chrrRgn PRI ol b BRBBT o feoBiablec I e

p&yﬁaél&ﬁidés chadicbRedgoyid @ diffeeens YRORJF tﬁ@samrgéh& heg., so that different
array. The {)robes are attached to a solid support or

sx&wwa@@nts% hehgangynayebaredestedeang/or anplyped. gl ass, pl astic
(e. O1n %ﬁfgfér%/eereﬁ%dﬁﬁ s rl]l)(c! t%ﬁ%t p&%]}{é}&{té@eé{l} lgje dnalyzed are prepared in

nltroc ose
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)

57



10

15

20

25

30

porous or nonporous material. 55 WO 2005/ 042760

WB%'%%%QM 032006 A preferred method for attag@T@gzgﬂQﬁsz{m

nuclelc acids to a surface is by printing on ass
pl ates, as is described generally by Schena et al.
amgﬁessmgeew R7BuiAed fsnothe Tofakextrrnteh BINA s Megymes far frgparing total

HRED bR SR at B BN P SRS 6Bl 0. in sambroo
vl 9prat 1Rbne erdBWmeCRNIEIs BREaci&i RSH-cBHDof tﬂ@ @ax@ous types of
Schéna et al . , 1995, Proc. Natl. Acad. Scj.

eres Hethisiinpgion wng@l@wdlw@ﬁl@ees@aatﬁéxmﬂewd hﬁl@sﬁb

' p -
SRR b R PG AP R L b5 165200
S299 aimarthel kmbsdinttas, (RfNA(i)si exganied feat tedle ising guanidinium thiocyanate

onpl enment ary 10 defi ng sequ nces, .at de

vt doHeed rpusITicanan R NG ‘Bﬁ%“t@l‘i‘&eﬁb fpéepﬁﬁng is then synthesized
gﬁnﬁé dflﬁRN%Vﬁktugge% ) dh‘%oﬁiﬁéf rhiReh piReRr Iﬁbreeéned

1991, Science 10 2 Lockhart et al.

¢dabaedimeBs ahe tangad polynudldotidss Bre dBNGA pRparedtirdyip purlﬁed messenger RNA

Fsrabfe S edftsy ASmPer horMieRNR S perhiel rfe BRISA fTHpIHGhtary to the

Quk@A! talesi@ﬁ;técﬁlzm@ﬁemn fiedl usingB (166438 &f Whi&h doubled-stranded
Bi oel ectronics 11:687-690) en these nethods are

¢l 4s ars) Sygthnm@ecb%@mdbesRNé\sglsmg@mrmémk@d to@andRiNA polymerase

sgguence are ynt r ch
BERRETs oo BESRTIZr Bl Edecofth A SARERRAS dticens
RNA®r ERMURA@d then Waikderibed froml thosdcysm strandtofde: domibicsttaaded cDNAs
per exon. O her nethods for mak Irl]\%fm croarrays,

e AR APUNBUREth € 2500 HERRL Nosod SO LR85,/ 1678385,545,522 and
%ﬁ%ﬁ@ﬁ 53662&%, i’ﬁ§ 4E)a.'terf{'f'd’ﬁ @lfl ? 06@ falﬁﬁ%js I‘rﬁyﬁfdngﬂ’a%rﬁ ‘Application

as ‘note arra
Statal bnooswzimsea nﬁydcm mmmm 23; 2068, hsyemmm al s oBoth oligo-dT

Hsﬂ?qqag g@ﬁ' gﬁtﬁﬁ ‘%Seé 535 rﬁ% 8‘%@ g’olgg g?@g‘% er%“c[%t?}\ggl\}/lgrrs (\(,Jg? )}’rovisional
%Q '%{phcﬁfo‘h@éﬁamb ! 6(?1530641”51&)1 OQQ\IWeﬁ{b@f 12@ @Ob@ CBUBithan ef al.)

zation volunes W ll be s
tbatrdontam an RMAWcémenaeejpmm |onemnplemeut tba:reeﬁg@ bsf usedhePreferably,

b s gl ot BPr ghioe rherraet aeRe e rhSipoutes which ae

reéprefhtdtive owﬁieftméenaaﬁdciéﬁé%ﬂrﬁ)pdﬁﬁsﬁ bbed cbu Bl anchard
in International” Patent Publication No. WO 98/4153 1,

pu bl i Biedargekprlpmistactides to bgagalymsdincthe methads and compasitions of the
1g}re i(%ﬁ E%gpsre%&ggzéetgét@@¥ ?zﬁ)te ed! T@iﬁ% ?gy %ﬁ?x% C?%be {abeled directly,

& gwhk antlegide\d@hlogs @r mlilﬂéctl)‘é%tg Oy, miking a Bbcondnabtled sSDNA strand
New York at pages 111- 123; and U. S

 ugingAbe fig srandms griemalkats: @mtwebfaﬂ}%ﬂougheﬂranded ¢DNA can be

t&%é{-ﬁ-}éﬁhﬁggkﬂﬁx ﬁﬂcﬂkﬂﬁa edN such .microarrays are

preterably synthesized in arrays, e.g., on a glass
S| | dePrefayabbe mheeddtgctalﬂaqolabeltls adluoresctiny labiela b. gn by lisatrpatetion of

reaivoa el Dahes e O S5ralte Bt et cafavnton Metude, but are
d& fRda oD bR, fi'ﬁ%fhoﬁ%h' aﬁf%'eﬂé’r%faéﬁrﬁ dlnlﬁ%eﬁél fipoic acid, olefinic

l'ess, more preferably 50 or less) and are
cgemamtsedetmhie galorpepjtdmrelemon mieh mricdecatesy enzymes gapablgyof

ST fdt SR sy RebEPRUTR Wl A AR IR

| P(rﬁ'eﬂ'ed rddiRcid 610pe inflab®P) °S POC yYiNaing oty dlélupfe@&lfm molecules

are normally attached to
suitable for the present invention 1nclude, but are not limited to, fluorescein and its
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the surface covalently at the 3 end of the

pol ynuel eot i g(e:_l_ Al ternatively, polynucleotide 56 WD

2005/ 042760 / US2004/ 032006 probes can be

WO ™®r f ace covalently at the 5 end of tallérﬁﬁgh‘aglu032006
pol ynucl eoti de (see for exanple, Blanchard, 1998, in

d&iﬁtﬂ%& 'rﬁod@ﬂﬁnéﬁﬁcﬁﬂ§dérﬁraﬁeﬁs§kb{@s IEBQS lﬁbbxﬁgu&ﬁscem (“FMA™), 2,7 -
Setlow, Ed., Plenum Press,

dimathayy-4 55 &ishlmr@G-cakRmﬂumﬁcmﬂ@&) bé W%Lelﬁqyz@ethyi 6-
AT AGRLERSHRATE o ol pask e g, oo,

ah® (DU eBlu&t&lenﬁﬁlolémtesmyat raﬂ: switalsis fori the imventiay further include:

c?rﬁ%?qg)rnﬂ%% |u§'él\ll§q1é§by gR Iegs% 5 E??y%@()m gmségcluding
vBf ERFRE ?%ﬁ@'\“}?ﬂ%e@lb?sm MDWMRHBQUIW%mmso and

VI VO) an ragnents thereof Target pol ynucl eot i des
BODPY -65/6a:smdsLBEXA Jyoedndyding @Uhmtrimmeddﬂe‘\LEXA 488 ALEXA-

SETRRE Y SOk S8, G L AL 0 e e i

W e KHLRA 10 HINAWAB hRCIKiIRSR in @iechrl. I Elge@st AcH indlcani molecules suitable
I'ncluding 15 oligonucl eotides, ESTs, STSs, etc.

fercthe ptesqmjlrmgpre rciufiesbutare pet linpited tg,,{yrrgrgh h@]@ocw*n and colloidal

R AR aDe UF Py S R B BRI R Bghay be

le&ié!EG'Bstp@érﬁea‘lI}f ageiieithg a BiNA grmipeo mlileersolymmllﬂmdel ﬂrs&mra!rgroup,
o anism or RNA nol ecul es,

¢ritydinked Wramdggag:gm@ﬁqul% alna pﬂﬂé&s@a@q}r afl e{:or the first group, can
lg%’cf‘tg%c? ?etchg %et%gt t‘ﬁg ltaﬁ'gé{l p%@f galéotl?cfe FpRLOe 6ﬁ%d1ment compounds

mol ecul es synt hesi zed -
sﬁr%}’d‘fﬁir Iu@élhd a/ﬁrsn gwupancﬂ'ade butvr¢ not lirsiterhtoaiotimand iminobiotin.

Qg'é::geomsq%b]@(fp ollé%r%?ﬁg(n | Ide%lgjo %gl%ﬁﬁetmt Pfr%nott Iﬂrm%eﬁ ?0, ANin and

i ption, etc. The sanple of target
Sﬁ%ﬁ%ﬁgi 2l eoti des can conprise, e.g., nolecules of DNA

RNA, or copolyners of DNA and RNA. In preferred

?gfl)g%tﬁat \gﬁg'%f%%?f@ﬁ%‘qﬁ@%‘%. cuI aI ggﬁes or to

partr cul ar _gene transcrip i cul

DB uehctsserigrsua auaisicapiiny bp T ot i e GRBoRRAe chosen so
el h

G R Ak v—

m@at@brynuhleoucrmhyremeecspecdﬁcaﬁyrl:emcuowearrﬁ@alérehybréhzertpdhﬁ

manmal i an ce

SR Se b s P AR B¥hpeciic ey i

RS GE h%g]eﬁ%ﬁm@%m%loéﬁﬁi target 30 pOl ynucl eot i des

may correspond to different exons of the same gene
e.g. ,Arsaystchailalmhllg dabberstranded probe mr\aﬁvetedﬁhem&tar@eﬁ&rably

t ected and/.or
ST 5508 Bl JBIA A, S0ELRM A prip s sopoiog
v@lfhethé’ "teﬁ?étrp%ﬁrduﬁleoﬁﬂé ﬁl@lécﬁkém Abtﬁjrﬂtcﬁxtz&ﬁm@mr@k&-smﬁedi probe DNA
fromce For exanple, in one enbodi ne

(ext, suchalis qhggde@@rqbgchéelg acidg)gnay need|tp be gpnwd prior to contacting
P E B etn]%%fn%nggﬁdmlecﬁfes i f%'r@ﬂo@@ﬁ&ﬁﬁﬁs} orfimers which form due

to self complementary sequences.
Optimal hybridization conditions will depend on the length (e.g., oligomer versus
polynucleotide greater than 200 bases) and type (e.g., RNA, or DNA) of probe and target

nucleic acids. General parameters for specific (i.e., stringent) hybridization conditions for
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WD 2005/ 042760 PCTI US2004/ 032006 and nessenger RNA is

woobddaeshof rom the total extracted RNA. Met hoﬁ%cfrﬁfszoomszoos

preparing total and poly(A)k RNA are well
the art and are described generally, e.g., in Sanbrook
etuckic gcidsupe deschbcdmn@amm cmam (,mm dndl il Austet e, 1987, Current

R OBRETS i Melicnle il CHpene Ry i B ﬁ;&ﬁ;ﬁ‘spigﬂ{:%mv York
by héesthd cﬁl\ﬂﬁﬂﬁdrbir&’%@tof SE‘héﬁﬁ Ce't é‘lnal‘élds&!) {%ﬁ Xbxfldh‘z‘ﬁfdn%ndltlons are

Chirgwin et al , Biochem stry
brdisatinarin S S8Cmive 0. 2%DS st 651G &n:tf@d Homnfcdbwed by washes at

S50 PR LY LSRN, Shc P o OB Bio 10 miwts
eheh usl)tighére,&mgedcy ﬁas)maff&e(mum $3edlugiBiis, tSDSl)gSch@nQet val., 1996,
Ql i gQ-dT or random priners, erred enbodi nents

e’ i) 4€0%§F‘y Mﬁéﬂe%i 412, oV ae B gk draation bendikamere also provided
Y Te g §E‘?1S %ﬁ#ﬁ&gﬁﬁczﬁﬁméeﬁ sg'vwr Céenflze

used’herein; ere as
Poblishers Byu ambKFiN@a 19!9(); Mm&qﬁ@ﬂNMbaﬂeclmimdsf A&dlcmlc Press,
SSiﬂ%@g @rocess in which doubl ed-stranded cDNAs are

i%8d fromthe RNAs usi ng a prinmer linked to an

RNA PPAYIEHIAAST Proférpsiily®ridizatién Sbdddtdns 3ok &@Qﬁm tﬁe Qéreemng and/or

dlrectlng transcrlptlon of anti -sense NA. -Sense
sispalingrchiRiofshegpresenh ewemtt@nsdudebbxbrfdlzamn lata Eeaqmmﬂure at or near the

B PR bR SR 21 i B g M 20
M NaCT, 80, m®1 MES, bu2r giHl6. 62)1)353% OdiumSBeclEhnd Y0Percent formamide.
Patent No. 6,271,002, and S. Provi sional Patent

Application Serial No. 60/253,641, filed on Novenber

(28 82 gaf e%(ﬁ%ﬂ%ﬂtg?ﬁ?ﬁﬂ gﬁ?gﬂﬁfgg%@ g ﬁLZOm
L T S BT S  EEE SicAb R 5
&im;ﬂémént%@r tb Rt RRANS 3 &ll%m&@arﬂﬂ@fﬂ?ﬁfﬁa% E"}xﬁ&%ﬁﬁﬁy Qﬁder suitable

| ement thereof can be used. Preferably,
lll)éhﬂg@atl% romiiidansothe devs] of leybsidizatioratodthe sitd mat{]ermmajecbrres ponding to

SR AT B bt A e W et g B RlsnbE P R SO B} KAl o mRovas
doatagﬁhg el exon @daﬁ@huae&&ofrahﬁegeaa afFyzdmble, When HE&&QQ% labeled (e.g.,

COHDOSItIOﬂS of i nvention are prefera

%l@ éélvawwonebﬁlaNé\aconmi@m@a&mp the tomhpelbiar rb%Nma;siwbrddxzed toa
d& lihe 51%,501?111% agaWcBﬂesﬁHﬁéhgg ‘iedc %ﬁ Jfb'ﬂlaoﬁ%%gaﬂ eD,\cIRpable of

$E¢1ﬁmllywmdhgg tlh:q:rédh[cx or pﬂoﬁﬁcﬁd obithe @eﬁfﬁﬂﬁir@tsﬁlg%that is not transeribed or

Alterntlvel t he, doubl e- stranded eDNA c
I§ Fempyef dyeng mﬁbsrﬁﬂm laﬁ'ae ¢edlowillchave fiftls angrsiignal (g, fluorescent

AL oy A2 EAe 1 Spy i o'

meenalcab il have astativalytsireng sigaain (The neletind abmndaek of diffebertt mRNAs

Bl feg o™ At 6 BYR S RlsUTE s RSSRiertine by the signal

s&leﬁ%th Phferfi QBRSHAE hottedeB 61 %b@ ni%ﬂitbﬁl%ﬁ%ﬂ ﬁegenéﬂ' ectron
ich nol ecul es, enzymes capabl e of generafi

* det edn arsferred qurbadimnts dergetseqpanten egubENAs o clﬁﬁ.ds from two

SRS Y5 BRABRER: v R 4ol BTSN, 0L SR o

respbres brs celbssinipMdisexpovedtibie dpfges@ninoihey €t saﬂgalé 6the 88me type is

but are not [imted to, fluqgrescein and its
not exposed to the drug. In the case of pathway responses one cell is exposed to a pathway
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WO 2005/ 042760 PCT/ US2004/ 032006 derivati ves,
rhodam ne and/its derivatives, texas red,/5

wggﬁogﬁ'ﬁ%ﬁél_uoréscei n ("FMA"'), 2 ,7 - dinet -'oxyké'rw%goom?,zoos

6- car boxy-fluorescein ("JOE"), NN,
tetramet hyl - 6- car boxy-rhodam ne ("TAVRA"), 6
partimbayerxandwoéer nel ¢ tROXAIM¢ tyEXs ndkEXpodeRDY the pathrwehy perturbation.

o SRV PR Rren e Epach ot Bie el afee adilpiielsBeled so e

heynah bk dBtihgeishcd. B 3ne EMBodinRAd f@&hm?g?l:BNAdﬁsﬁ a cell treated with
including but not limted to BOD PY-FL, BODI PY- TR,

BADI(er TR seBED) path 6RO pEBobatiomd is Saherved8dnsT Ouomsatin-labeled

d including ;but, not, limted, to ALEXA-488
ARG AP A Sk Ui iR ot B, S lnesiesd e o
vieldamase-labéted JNTRONVERSERE teky EDNARI & mixdd dnd b@bﬁﬂi@&mwt Be
those who are skilled in the art. Electron rich )
PyierPaEaYe thawslabive indensdyof signd L pagh PMA setis datermined for each site

n . : r
AR ke Mar ot ety U AR Bt gl bl Betecte,
| ess priht exareplceletoibedebdiw, thee DNA gein theldyugicbated (adeathway

gqﬁ%{;geeq) gle E@] g]gp%gfiﬁ'g%{ {vbé? '!hlg\}ﬁsugo | ?eé:s gg’ﬁ% a];cidrasngj.the cDNA from
eVahkentd Yl {Nﬂkﬁ\?orte&e ﬁ@d'f Rk cabRr whD €€ l&lnfgztr@arﬁgeryﬂtag Bo effect,

has an affinity for the first group, can e use
¢itfgr dietlyyordadiesstly £ drethe snagsripfioh yndfot past-trdescripriomlsplicing of a

an _.enbodi ment , ounds 15 .suitable f use .as . .
PRETRGERBR g Rl SRS B R aoh peeinv Ehe 1aRuBRy fapte n both cels
U upd¥l 1ROEYsO trafscripFONTREARBElE dhdl BRle8-1Ale LIBNASVRl be equally
second group include, but are not limted to, avidin

- pinvelerst Méhrnaiyibgidized to BemigroappRrhebmdmaaiieptor that species of RNA

ri [ nuclei cid

BT RS eiheiaG BREE b BT Sbnol4E uE L REl Sep the
drig-erpdsypd well ekdackal with e drtigehat dir@lyanahdizedy hah® the transcription
invention (referred to herein _as the _"target .
el mget-Eptsrartionsl wligingf agpeiquiar &ane it e fiefl.dhe exon expression

i e
SEBEL AL ol 8 gy SRRPLERETL ALty i iping i i
chpegd. f Woemtheadrus incezases2be plesalence oftam oRMNA, dreemtiay for Biwh exon

e SR T R e S 5 S B B revatnce of
ABEARNA, kKOrafi6 B6H dak® Bforf Spr@BelEin thOMRPN will decrease.

singl e-stranded prior to contacting wth the target
pol ynlheluseof d éweasblee Gnesscence apslinpanddat¢atign scheme to define

i ngl e- ded pr o . hetic . .
e he B PSR o s P dd il i tiondvith deissgionaf mRNAS
o8 | TSchend A 28995 ScidReard 10 ETET, WHGSH is DRIOYSBISL@EY kélBrence in its

mol ecul es, e.g., to renove hairpins or dinmers which
entirety fuall nuspases. f Theowprramisnaarly aenjivableds labejing and detection of

TR Y S T —
2ff&ehifhespptanet it yaea dieg.and BRXénatly cOiNAYlledfcompalisonasfdhe mRNA or

target npucleic acids. Cener paraneters for specific
expn gxpressiqn lgyeln e9rresppndipg ogach Arraygrant o v efll sigfesggn be made,

ar@ 02481 ¢ Qe WEHIHIPARRA4LQ32 gpé(perimental 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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nucl ei ¢ acids are described in Sanbrook et al.,

woSHRAk7e0and i n Ausubel et al., 1987, Current perms2004/032006
Protocols in Ml ecul ar Biology, Geene Publis |Cng an

Wl ey-Interscience, New York. Wen the cDNA
m croarrays of Schena et al. are used, typical
hy briyHéZ fdregte BN HAbELe® Pﬁ)b@i gre uByd) il dconmcel amifsions SB€xch site
plus 0.2% SDS at 65 C for four hours, follo ? bly .
of wirsREsiph aITay ganche, prefiesab xtdqt%&éﬁwmﬂg Bfeffffﬁg 3spr Riceaseopy. In

nﬁ l‘ﬁ%ogm‘?eﬁ‘{ %Q@é rage%kéxpﬂﬁg%??é aj:B ﬂfét&%xtﬁion I%QS cﬁmed out for

er stringency wash X SSC plus 0.2%
ea&DS) thé Sedn8narophorad usedl Qﬂﬁmatlmlgca laNa‘tdan bawseil th&allows

US A 93:10614 Usef ul bridization caondjti ns re
s Bpopspe R Iimingiep ot vvRlseeh Serg0 Ui b k5Bl and

erﬁﬂs‘icghs'\f’l'@ll ﬁiectwﬁcﬂdgr 91%@ Lan gé SRNYRE sivhklBNeSushREed SENGt & al.,
Kri cka, Noni sot opi ¢ DNA Pr obe

I9?é,d]§ﬂnom¢e%z,s @;63&1-@{45)@ Ipa@g@fenedlgngahmglteg@ arqays are scanned with a
ti I f d h d
A e S S

ob{H’cﬁﬁ@ NSequBiviRil bk&tatibn Gf th@@wh Yiabicphars hmh&tvedlwuh a multi-line,
erature at or near mean mel ting ten‘perat ldlr

miged gﬁéa-‘iﬂacﬂﬂééhf( amigted hamrﬁ ﬁwlté?ycvavmﬁnéﬂkﬁﬂé
phgi wl@ié Qbe NsdeMil¥eSsben &%3@@4% ?ldt?(u%és irQHeserﬁld e.g.,in

| um ar cosi ne an ercent formam de.
Scherfa ¢k ab, 1 %Qﬂéahom&cmsemmAmmummsmen-opm bundbe

R TR L R\, DR 5 SRl onie
m@ﬁﬂ% gh&a%@e iReR ok Hr?@ﬁﬁlﬁyerlé@gﬁés siHbikARbEs1Y0

zati1on conditfons, the level of hybridization
to tSignabd drerdcorded@ndyin apreforedepbortiment, eanlyzed byxcompyier, e.g.,

s Bg i P artoa ' KA b i g o B SEFRE fudds, i Bfpecled
usm@‘%'@riﬁlﬁés &Sﬁkﬁm (F%r HeAR 0 Sphidd Bilite) @bt halyreahglgcthn image

uor ophore) cDNA conpl enentary to the
gnﬂdmglpr@gramah%t rcrfn‘tRNA spseadgkm:ﬁ ofitheaveragedybpfizaten #tgpch wavelength

th »
at téaézﬁ éﬁc(a | %Qesg?{ga%]{ %(%glflg%gt%ﬁ%em gmﬂgcll [:&T%cﬁﬁg)f c&ss Blk” (or
overlgd %@&Ne@ﬁ 1Ry HAHASIS foR fthd the mmecmw:ﬁsdaa ripr ahjn phrticslar
not "transcribed or is renoved I i Ci

~ hybrdizatian sitgjon|thhugnscriptiaray, %wtlﬁ@%{eg%}ﬁm% °§ e two ?‘%Ofophores can

be c%l%&raﬁﬁc gﬂg rmnﬁc{ endeBCoHe ﬁB%fthEx;ﬁe%ﬁﬁ%\‘;& lof M&' ®Bnate gene,

enco expressing t exon s preval ent
buis lusefobfop gandsebiise eedryssitnrio significgnidy modtleted dlyatrig/administration,
abundance of djfferent nRNAs produced fromthe sane
ge@f‘e‘ilF‘éCtW ar %"é’r??b?”?%e Peking i s then deternined by the
si gngl or%%gtstbrtﬁmmoe B bRlifvtibRthe 18 WLRdSRE 0PAn mRNA
exons noni he gene. In preferred
and/obardéxomrexpressarigan nsRjAantes cells. ay cell ¢ibpgs sepred RNpgsturbed (ie.,

ST s b b ) SR A B Mg e

relﬁ@%ﬁ@a?w@ 'i‘sethe §51Jne)5 mSéd héreRy RASESeAcR Rtweaghatweb sources of
anot her ce e sane not exposed

RNA of atdeait aéactcplrpr}p%e)emsb(e(gﬁ Pfl‘%ﬁs\éggoléé aat ig Ree guyree than in
38955 Ss BB Rl KOy MR ety pr 2 fe e s

ab&®aRt)] Y @Brek $inft8tas abyiriasy, drG (five tipaes avalyurpant) uy svatddos a
perturbation. Present detection methods allow reliable detection of differences of an order

 of 1.5 fold to 3-fold.
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The cDNA or cRNA derived from each of the tmo cel |
types are dlfferently | abel ed so that y can be

I St shed."I n one enbodi nent, for exa
W‘??%’ﬁ'{%%g treated with a drug (or exposed 8%5%04/032006
pat hway perturbati on) i s synthesized using a

fl uoresc ﬁbﬂe@r&bﬁk&éhv'énﬁkﬂ'&ls 18 BékeARNA e P ude 6 DM relative
cel |, not drug-exposed, is synthesized usi

daffg@am imeahundasicesifod PR N\ endfon en exen @mmgecgm@nrﬁl&%fdx in two cells

to L a t
e PO Bns” Sl F, calReELRR e, Y Ghlotfiting g o o he
dntiEsi@ehths itive fluerophbes as¢dafor ddfederaiay labeliry, bivey analogous methods
di fference i n abundance of_ a _particul ar exon detected.

thai wilidbeagediy aprawstio they fiskillan they@t-eDNA from t he
drug-treated (or pathway 10 pert urbed) cell wll
fluoresce green when the fluorophore is stimulated and

t he B2 OTHER METHODSORTRANSCRIPTIONALr SEATFEr ed.
MEASUREMENTWhen the drug treatnent has no effect,
either directly or indirectly, on the transcription

and/ theeeﬁﬁcﬁﬁt&ﬂﬁpgtat%meah ciPbd ﬁhikﬁréafbyfbthﬁag'ehé Ekﬂr@tfsmn
gene in a cell, the exon expression patterns w

teqiniokxgmsgmpwhamﬂ@ arh $roetal seghl technglogies ppastuce eoelns 9érestrlctron

TR PR Comey B 1Gh o  HH GPaT Sect 8° PRGOS thmbining
dEhEl%Q@Jtﬁ&Yon ér&?m*éld?dsﬁ&l with hssing PimtRAteeSPOG [Emopaﬁn Patent
RNA will emt wave §ths characteristic o

SBH3DY Aphbled SepiembenAt.rii82. bynhrbsay peal )dwrugefh&fﬂﬁo'@&@t‘eerqsmcﬂon
is tr roi Y,

e S P L T

Nl Hehd FcafUSA BaYGBB%BﬁrOQEﬂmeﬂmdk btatlsmhlly sdriig&le eR)N‘A pools, such as
expr essj on attern as r ented by

by SR Y FREIEE hates 6 £-- SOR TGN TR ﬁ@@i@%cms t9 dflentify
oHRSRy, SP 69, s0diniby horREEASE 5010 ot P 0 BEnied Rt known

pokitibnd retatvase z dafiecceaBNehemd fshe e Udelddescoab¥R, Stience 270:484-

eval ence of an nNRNA, the ratio for each exon
4& ressed in the nRNA will decrease. The use of a

L Wo- qt?ﬂleanEdrHﬁfoﬁﬁFs@ﬁ@ 8f b adiPbdns ABmESLARA YR vaSH B cription-
to define alterations in lgene expressi on has_heen

pdbyswrassetainreesiond R AR Wi KP4t ecattie@mlwe frrRmBNA dotgetion and

ook REASRisspdlrgstidh iy SR RRnaRlon 8 RAK from o inglecell,

Sat,| fopeiapisiePiaffhandsidhedat, IZSOletﬂiaﬂebbnommmhiB 1205 282; Tadesse et
| abel i ng and detectjon of _exo An_ advant age, of

alis2405, Mol (iene s GeRERic 69, @ ;8189~72@w&§ Kapbirapsfdimjzy 23, J. Biotech.

9m%t two different fluorophores is that a direct and
ternally controlled conparison of the mRNA or exon

expression |l evels corresponding to each arrayed gene

intw cell states can be made, 30 and vari ati ons due

to mnor differences in experinental conditions (e.g.,

hybr s AEASUREMENT GINOTHER ASEECES I THE BIOLOGBICAL

anal However, it wll be recognized that it is

~al so possible to use eDNA froma single cell, and

ESFF? vftrét{:u%r et??%llngﬁ!erﬁg eg{fue pgegaﬁ?tdéxt/eeqngg{tagﬁec& o% th8 biological state other

tlﬁﬁttﬁé’\&h{ns@ﬁgﬁeﬁdl efhts; hdh ANEE @isldtidvhaletdtedhe adtlvityGlatd)Mor mixed

2005/ 042760 PCTI US2004/ 032006 .
aspects can be measured. Thus, in such embodiments, cellular constituent abundance data

can include translational state measurements or even protein expression measurements.
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When fluorescently |abel ed probes are used, the

wbhlMeRsfgnce em ssions at each site of a ”aiiéffubsﬂfomszom

array can be, preferably, detected by scanning
confocal laser mcroscopy. In one enbodinent, a
I¥qpaitsaif@spetsnf thsbinlpgicabstatp ptiep thaattie Eansbnptidmhsthtb aee, described in
kﬁ carried out for each of the two fluorophores used.
&M vel y, a laser can be used that allows 5
si mul t aneous specinmen illum nation at wavel engt hs
specific to the two fluorophores and em ssions from
the two fl lﬁcﬁbm&&éﬁ%\g&hﬁé{i@iﬁmgﬂiﬂw&%ﬂ y
(see Shal on et al. 1996, Genonme Res. 6:639-645). In

d d it
2 D SR Bl e & P RS TERE Banrding vl
YaethddsaFer axdin e, WHIIOSHORR méioeia iof Protsia @eleNtHedproteome,”) can be

excitation of the two fl uorophores is achieved wth a
weried-ouf hsecormoueﬁng@dnga@naasrw ichrhinding sigasicompeise ingpebilized,

Bﬁ 5?1‘%1 | c}f%\r‘éﬁtﬁ-ﬁ@%tsd S%Egﬁﬁf f eagélggaél r 9 f;b Fase species encoded by the

aela PERONEE. dh'efeeaiﬁy antbalidsard present dorgr substantisbdiaetion ﬁtthe encoded
1996, Ge Res. 6:639-645. Altern

Prgiins S8t leati prihese Rl Felevah i e e g b intercst. Methods

%&%ﬁaklﬁ\fﬁ'}éﬁ@clal%taﬁﬁﬁbdlék‘ﬁré[@é%s & gseﬁmé’ DRSS gn& E?ne, 1988,

moni tor- nRNA abundance | eve 'arge number o
dintibedies: delwnﬂousMynud,ECtSd @pahg Harlwry NewrYoek| varch isiincorporated in

ﬁg Bxlg]tgrgglrtri)g gl[g E}l(ln%gg?g otns g %ﬁ%iz od nt 3—% ﬂ})npf] 1?‘?88{89 are raised against

SyHiRdicpeptide frE@m&ﬁ@ﬂ%@éﬁeﬂ ma dn%eﬁ&%&%ﬁh&ﬁe ofifhe 28112 With such an
graphi cs program ( aak aphi cs Suite) and

e o leins g e ceNatyesontpeied thy Ta0(nd Mbanbioding is sssayed
tElat es gf‘ ﬁreaﬁjlshtetet of the average hybridization at
USRS EPR &flh each site. If necessary, an

exper iARfiatively, stotcaistan 66 seRfdtarby tio- ﬂiﬁiens@hﬂsg&l tlattkophoresis

(or 20 overlap). between the channels for the t

pystrass Tuprdisacnsisaal gatslectipnhoprisis evelldemowayin ﬁheonr&%m typically
t
BhoRSBBoldit ARSRL Rondl kel B8 b7 508 808D
elsctraphepsivddnig axfecbﬂtbdxaiesmbmt Seeox pr dimnarer hEVEI90pEGel he
nat e gene but i s usef for

g s_who
é&% freRiaresis el roreym: v rants Aﬁﬂfﬂﬂ"ﬁf@i %S?S%f\leﬁaf York; Shevchenko et
azd%%wo@twr Acale98 1ig) 63 u@cm-w:rs %ﬁ%(lx&w%falt 9996, Feast 12:1519-

event According to the meth he | nventi on,
1583; lahmr; 1296abaierdaRd é:586-539. MSuhma/etﬂctrammmns can be

SbvEd HSupEr T ORI ﬁc*"dh?a?%m%so%harﬁcﬁhgnf (2 Bygtem
blentdgeanamnﬁﬁ%mmwmr@ SArdl&h) afd mdfiodlGHal aﬁmsddme@hd internal
(i.e., the relative abun ance is the sane), As used

ansk Miterminaldnicteesegnensinge t Usegthesaotechmiquas it épossible tRigrntify a

%ﬁ@gﬂﬁfﬁgﬂ? f %P%‘lﬁ ol %13?2 gr ﬁ{;]ec lﬂltdﬁ]( gldg]il Rléy%l\@ﬂ% ?al%gndltions

PeMARR)in cBIY @.giSHFEAY) XPofRdrts 8/diug, @Y Bcalld htoddiddely, by, aeletion or
factor of 2 (e.g.,. twice as abundant), 3 (three tines

Qer-gupseaon pf a%}@C@C(&BWe ti mes as abundant) is scored
as a perturbation. Present detection nethods allow

‘reliable detection of differences of an order of 1.5

fold to 3-fold. 62 WD 2005/ 042760 PCTI US2004/ 032006 It
is, however, al so advantageous to determ ne the
rragnltude of the relative
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di fference in abundances for an nRNA and/or an exon

expressed in an'nRNA in tw cells or in/two cell

lines. This can be carried out, as noted ‘above, b
{1%1%2004/032006

WRWBMWESP ng the ratio of the enission of theP

fl uorophores used for differential |abeling, or by

anal 090y IHFARR TYbRS o LAR EONSPARRER A ONDANCE
TRANSCRI PTI ONAL STATE  WdE The

transcriptional state of a cell can be neasured by
ot her Thyemethestpefhe inyantiarearp applisgbiedo rav o iular copgtitignt that can be
Sev.er a uch_tegh i8S, ole) ri Gt :
FELGEh, BB FAT DERRS 51 BL EYORR 3e Pl ShkRns of i
B0 teBican usdialth ascaptihogts. aetibitninegsureineitd eéan be performed by any
restriction enzyne digestion with phasiﬂg r.i r]ers . i
fusgtional, bipcherisab GE ahY ¥ EENS PPISIEICAP thy piriigilar actvity being

| Vi iEARE nfibal kran@oriRIGROAR cellular protei
csig%tége??% %&eﬁ?gt&?t&)‘?&f@r%&n@ﬁt S aWi tﬁ Sites cl os(,:gs]il arprotein
daq ba cdafitted dvithithiAnaina] figstratets) gand thy wichefftramsfoamation measured.

96, Proc. .Natl. Acad., Sci. USA 93:659:663). .&her. ..
@F‘ﬁ’dtﬂ% acgkva%lgqthéeé'alsipcgagﬁﬂ i Rut erbcotg}lg,’ fog ﬁé%{“lgg assg)%latlon of an
REIHENPINK bididd &)in%'l]\@&\bﬁﬁ N A &h8 amodf-ofdsddemes)prbin or secondary

each of multiple c to identify each cDNA, or b}t/)
conspaeanien gf Hieassociatign, sueh gs amgurte oH B trengeribad,an be measured.

enerat ed at known si.tigns relatjive 1o a [
ARG opFadingiGal RFE1 MRS S ol adirtE 08 sgyol.
R Pfofidice offife fuh&tisiCdahbkicbRaled t HbRew kiowelahd arasuréd; the changes
‘be neasured by reverse transcrlgltl on- pol yner ase crhalrlg .
in prateinastivitgs foom)the mepmERdpE agalygedby hgdofkgpingmpgthods of this
.detection and quantitation. RT-PCR is sensitive
l%he&%%ﬂ' to enable quantitation of RNA froma single
cel | .In so@e enfbodintentagiltke plekaft fitveation, athehecdnsti@@fiimeasurements

Bi ot echnol ogy Le 3, 275-282; Tad t 25 al .. .
aﬁ&?&eﬁo&%&lﬁ@%ﬁ%@g tﬁfé@fquﬁs. Onesurhgelluappienghipic technique

ey ] ; h. 56 8vell mi ] lates,
SR SR o gy A Bl e

1B WhIEh dach waili conginsritsavmengee dentistey, pr proeided Bedrunigee chemistry

.aspects of the hiaological stat thety thant .
TBSER o A hoR £ BoAhspBEp st e vt
isfodhen wehe 106 bMid ekhfhiixhe aptopats PHencfRe tHe§ Vil Feddére and actively
measured. Thus, in such enbodi nents, cellul ar

reduestai tetanoliumslys dfenmingpestzong Puele cplp | Hecak phenotype resulis in a

franslatignal ;. stat r t el

g BBt o R R el RREM MBS LBl S hab i ellonre. Color
cR&Iged/020 04 182 3RRAGs BREBAd sveral dmpeeich hohr.t Dearibg ohocolztion, more
state other than the transcriptional state are

torss PP plpriofypes pasbestested.opee, Sorsxgmpler RARKICAT] ¢ya001, Genome
R%;g@%ﬁl YREMENTS Measurement of the translational
state cal

‘bé perforned according to several
In some embodiments of the present invention, cellular constituent measurements

are derived from cellular phenotypic techniques. One such celtular phenotypic technique

uses cell respiration as a universal reporter. In one embodiment, 96-well microtiter plates,

~ in which each well contains its own unique chemistry is provided. Each unique chemistry is

designed to test a particular phenotype. Cells from biological specimens of interest are

~ pipetted into each well. If the cells exhibit the appropriate phenotype, they will respire and

actively reduce a tetrazolium dye, forming a strong purple color. A weak phenotype results

" in a lighter color, No color means that the cells don’t have the specific phenotype. Color
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met hods. For exanpl e, whol e genone nmoni toring of

W&&%ﬁgé}e g., the "proteone,") can be carri ?6’:%500%32006

constructi ng a ni croarray in which binding sites
conprise imobilized, preferably nonoclonal,
achanpexdines bs peotded as bﬁeraasmemral tirhgs eath bomt é)tmrxgprmcue@batlon more

o oy ahesatres 218 e it SAY. of SerPi HOF PR Wnplpenome

PRELSERSI1, PF4eRés.| east for those protei ns reI evant to
the actioh of a drug of interest. Methods for makin

nonoc| brsemezambadiuerss obthe prasent iRyentipn,(theeslludar gonstituents that are
Harlow ndL 19 i i es. . Y, .
?a§|8 eﬁ g rbé)ﬁgs %ergdeygut z{Aé J\}ﬁ%ﬁ@éﬁ% amino acids, metals,

i E&@El@ @l!ig%‘i‘@ Jugan phosphatesitant ebipler rcaﬂ)lohydramesloSmﬂl) methbolites can be
one enbodi nent, nonocl onal antl godl es %g r ai, sed
agarsvsed, o5 expmpleettithe pbplercell levehutanmethods pushas PyElgtis mass

a%h g&g WUWAQBI hpfrl‘éﬁegl#ﬁs Wbbm FiBn bk Guide, Marcel Dekker,

ray protei e cel are cont act ed
t Netvﬁéorhi Mayzelantl et digil BShIR}dolm.gs ﬁﬁzsa&myemetmof Recewt angb Fossil

%Yg%r&j} %‘jsc?{;% @ﬁlﬁ%m#g 8y qra oggl}telpﬁ‘%rﬁg rsg%c?rgmetry (Griffiths and
Safhﬁi%oréfs@ﬁgbmﬁmf@h zgﬁbre@ﬂsﬁséﬁd»wﬂgr RshinSWily, New York; Helm ef

wn in the art” and 't %call i nvol ves

i 8lo-18P bl Gen. Misrokiph d3A169ntf; Aepmenn eigi/pdRR1, d¥atys 30 buitla82;

%@%Dgngetglz"_gﬁ efsn 2?%% féc%@%%e%g‘%ei%ﬁc%‘fz ?l;rglp d?r?br?ﬁyszs 43-96,

ONeR5WIHNSed. AV CHabiblistedrs, New Yaﬂd),. RdniRin éﬁi’eaﬁ@neﬁje\gas chromatography-
Yor k; ‘Shevchenko et al., 19 roc. Natl. gad Sci

URsspe oo A MSFieb ol 08, Natigdgotedieleey 16 1157-1161,

Gl Rt e b RIRR s H08h pRCLRRGE dhopa Rty /TR

NEHFeH Q¢S EEPILCMRYS as well hsﬂiqm@ chmmtcgmy(b@&ﬁlwtmspray and
techni ques, \\estern blotting and i no%& %cy Sined with
ueAPeC dﬁ@'@?ﬂmsﬁ% %ﬁéﬁquﬂ@FWm E%}ﬁlg 0 conibined wi

%zﬁﬂ@ﬁéd ch@ﬂﬁh@tﬁcerﬁ%ﬂaﬁhm AR 58 G 8RTFIHY neial I'iHiwak@%ﬁd genetic
ec ues t 1s possible to identify a substanti al
fpxagtmgﬁn aider tohdisqpintingte bstween dipsely relaigd samgplean
physi ol ogi cal conditions, including in cells (e.g
in yeast) exposed to a drug or in cells. nDdIerd by,

e.g., deletion of7 SNAMVETHEKITIMPOBMENPBAIRON ficC
gene. 64 WD 2005/ 345760 PCI7 US2004/ 032006 5. 6.2 OTHER

TYPES I
e bR ARG o BUPEIENES s i
CRk Helrl'e&t!iplﬂg)m:l msﬁngelﬁlblogm1 claﬂlﬁdnse &'nchdmnst;omtanh miémarrays such as those
exanp where_ actjviti r ot ei C sur ed .
el B A A ffé&%cqrif’én@eﬁuc {t§ Comprise  solid
reé”-’d'stﬁ 240 Boa® RYEdRFEHcation of th
§y unc{arcéggérwwkwpgc , or ph ygr cal nmeans caton ot the

' mﬂqqhnseatmeibmbiyb dlqsaptabesrr:cmsrsacf murclewadgéa ofgknown, different sequence,

a er ere t h a C hem
Vb ef o DB carepls ShvBHoinets 2t AR SRR R sEONA

V\é E‘ie% a&inrattkréfonUnsh bi’&i@ﬁl&) emBéHme e tHear6bedfcontained in the kits of
anstormation nmeasured. 10 Wiere the activity

i uhwanwmoawamcém anids erpable of hbridizing spesificelly terugleie @cid sequences
f t th
SRR R oo EEEN PR R b G

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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consequences of the association, such as anmounts of
MRNA transcriped, can be neasured. Al so, V\,here only a

Cti | activity is known, for exanple;
Wéé@”@*%ﬁt : b@m@%omszow

ol , performance of the function can
observed. However known and neasured, the changes 15
icompuet Satdatde tediunm, @adfoo amatdess m]scptien thedisa thnddtatmees described
the foregoing éﬂe(gds of this invention. In sone

b
SRDEG o fremgie rfe%o E¥MPURHvention, cel | ul ar
const i} Hﬁtﬁﬁergﬁﬁﬁﬂ'é@ @ﬁ%&lmeﬂf & 1GEIPNER bR ldiny BFtware capable of
phenotypic t ni ques. One such cellul ar phenot ypi c
bembiomiad intaslesmembty ofespimptiropstas sachupd the psalescribed supra, and

{ | di {1t
RBP4 6 SR GSk TS e S B A SO i i
CRRRLA 46 Yie soBtwRFO¥sEbd 30 1Ii«kanleh@t1§Ihﬁ/ﬁﬁ15H1 M. i s
designed to test a particul ar phenotype. ls fr

the o rzﬁ\grama@wﬁ &its fortimplestenting thei apalytie arethads @f thig Hw\mmcrn will be
Lt the
apaH 4 S 8 R e¥ob ol 2 ARDHARGL o RARNNAERGe b the

and ac ucé a tetr
hedompagyiag slai@gg purpl e coI or A weak phenotype
results in a lighter color. No color nmeans that the
cells don't have the specific phenotype. Col or 25

changes can be record fF Eflifﬁﬁtﬁ§ al tines each
hour. During one |ncug§t$on nor e 5 000

. p hen O%ﬁﬁ:f%ﬁ%ﬁgedt }%2%15 %F ﬁg%?ora d }Tﬁejf #er%glg%&%el?gnurety and

Wqﬂuﬂjﬁﬁéﬁdlhe bdific DXtESRLT ¢4al Qndivigial pﬁbhbaﬁoaror patent or patent
constituent neasurenents are derived fromcell ul ar

pmdmtxg:pwes specisaliyiead ndivddully Hndieated fode igReRBRajgsh By reference in its
et fglugu g&es cell respiration as a universal
F%BS t PRYSHE enbodi ment, 96-well mcrotiter

pl at eThe piesetiveveneian bawsd im;dantxaedwss a tEmpwer pmgmueproduct that
chem stry is @;ow ded. Each uni chem st r
BQBPTFE @ COBPHEE PTOTHA MCOHNER © g & copssfes Tadghle storage

' e | P& A the'fird dul
A i o
Sihﬂﬂ‘om)fbg, 1 ariddyr the Hitabass pchemasshdwnar Figsel ynd 3d GbeseaJrogram

T T T R —
FRaaibie Hilﬁfor thﬁrzﬁﬁ kio$a \%q:ﬂoﬂuclﬁ aYRe $dFevar® Bfoidliies in the computer program
phenoty ["or 65 2005/ 042760 PCT/ US2004/ 032006

pwdngtecsn nrby bsalistulused elgcenienlveviadhe busraetar ofhonwise chjcansmission
Bﬁ ERee %rs %Eﬁ% (nC u{ﬁcélt oﬁ%“ opoéggyn%rlg éegl%% ehd% onag carner wave.
al ., ROBY mdRfiei®ns Rﬁﬁ%faﬁbnidf this2A4¢enfion chmbs aree w1thout departing

enbodi nents of the present invention, e cel |l ul %{.
BomotS SPirrAng Seons: ax el Be ARRIEH écuthaweskﬁlkddséhq s The specific

%E%ﬁfﬁ h{s%%f,dr@%hsoﬁ%urb%tofﬁ@d ay biBxaBihid Oniy 8dHdNRe invention is to

neta sugar sugar p osphat es, and
bolimiteX onlgriyahy ciras e the&ppbndrdtcdﬂmh,l dlee with theefull scope of equivalents
measur ed, for exanple, at the whole-cell |evel using '
FPe‘Fh‘S'é@u%Wmcfsa%?'}’FH%lsi s mass spectronetry (lrwn,
1982, Anal ytical Pyrolysis: A Conprehensive Cuide,
Mar cel Dekker, New York; Meuzelaar et al., 1982,
Pyrolysis Mass Spectronetry of Recent and Fossil 10
Biomaterials, Elsevier, Amsterdan), fourier-transform
infrared spectronetry (Giffiths and
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de Haseth, 1986, Fourier transforminfrared
W?% try, John Wley, New York; Helm et
99%““%%6%. M crobiol. 137, 69-79; Naumann 2%31‘!58?(304/0320(}6
1991, Nature 351, 81-82; Naumann et al., 1991, In:
Modern techni ques for rapid m crobiol ogi cal anal ysis,
43-96, Nelson, WH., ed., VCH Publishers, New York),
|RaepmpprcompEsingy, gas chromat ogr aphy 15 nass

spectr - ..(Fiehn et al., 2000, Nature

Bi ot ngitgﬁq%é%&%{'g@tﬂ- 1161, capillary

el echmnapisty ssiupledCEtHeNentrili pgbeepsifs Giil,@hd mamiotl storing:

chromat ography / ,mass spectroscopy (HPLC/ MS), as wel |

as |iqui d3ms Hﬁ‘l‘%’érfﬁl'p‘ﬁife‘Y19€)da‘Ee\¥g%rP’é’sﬁ§lda‘§ﬂt%l?Ri“pnses one or more
o S R Al RO el BRZpIRBE EOTRULE EnetiRiehh that have
beet edsredlint teshbrzausm aoffa species orc tabt bielogishl speciwen ifom an

and, genetj c 20 grogramﬂ' ng in order to discrimnate
o spdPEPIESir el at ed sanples. 5.7 ANALYTIC KI T

| MPLEMENT &)l ifebirdcBo Rr estapstinga thoddl e a PRIFNAY ST @lodéls] Wherein said

i nvention can be inplenented by use of "kits 25 for

mdelds olviragierized hysi moddlisedre ghat sipreserts shef likeliboodspichbiriogisal

contaiph mcroarrays,. SUch. t hose . ' N . . .
Qe B B B ORBROR'S it B ApE SR FEY B nid pyopting sid
modEIScoaPRed dertnininbissid ndiRb&oreusing o crufidracharatteristics for one or

whi ch ug{qobes. are hybridi zed or bound at a known
mogreeatiubag comstityats igspid plypbyof celldargopsfitpentinese probes

consi st of;.. ' ' : | I WERE

wth sachiinr b fon Ry et B el (o on A RAE S g more
times, MelspamnmaingrsaidplaraiNA ndfllebpaed es deri ved

therefrom, In a particul ar epbqdi nent, ., t he, probes .

cont ai nedUirhingtetions ©r GprimuRicatng cashskishmadl SFRIE femputed in an
ety Redb L thRlbiing specifically to nucleic
' aC|h %ﬁ%uences mgg?él?\?e%b?rl%}% RNA species in cells

coll ected froman organismof interest. In a preferred

enpodi nent kit. of. the invention also contains one
2'0%%?%p'33%%ﬁ’1§ﬂhé’mﬁeé§_ and/ or software nodul es
~ desciidednaRaNEded Bebréd brE bdfmuiicdeaby/seid ibstnetiendRe on

66 WD 2005/ 042760 PCT/ US2004/ 032006 conputer readabl e
corentimiaptingrandovhesein gademede] geere in said famor Morpstaodah scores

dat abases cri.bhed bov e networ ked
COJBeﬁﬁ(ﬂﬂdE&(? a%ﬁ% %rgtrﬁ%drel %rsg%@lgégweﬁfb%% nt, a kit of
the invention contains software capable of being

| oaded into the nenmory of a conputer system such as
3.t hlee enmepwierseficlaidl. yhgFea? and 5 illustrated in Fig. 1.

The ' j ' Hi:s i 0N,
o RROnTRAR GO S AEhet PoBip thied By bl Aot yRUBM f007
conravsicatihgemdj wireedin @achwnbdel Beaye il said\five onabreeoddl seoréor
i mpl enent i t he anal| ytic t hods. of . this invention
caffespongs to %g%ﬁ?’%‘ﬁtqugl éﬁé‘dd?qg’gﬂm ‘me‘i’\deﬁshe art and are
i ntended to be conprehended within the acconpanying
clainms. 10 6. REFERENCES CI TED All references cited.
4.hEnecomputer dfiebmmplowhéreiat saiiastmcbipny fof egceivirg data coreprise

.entirety and. . . .
inStructions for receiving said data from a remote computer over a wide area network.

5. The computer of claim 4 wherein said wide area network is the Internet.
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for all purposes to the same extent as if each
i ndi vi dual puplication or patent or patent 15

|Lication was specifically and individually ,,
wg? ﬁ@l PLL/US2004/032006

SOREY t o be incorporated by reference in I )
6.chh¢ perpputeel daim hhprsesaid myENGHons EptcompEYRatiag cegpTise
lnp&dtgﬂg ?&‘%&%@Sitﬁﬁ BachQRUYhEdel 9&09% {m&{&gg&b%ﬁtgxa&ver a wide area
conprises a conputer program mechani sm enbedded 1 n a
natworkut er readabl e storage nedium For instance, the
conmput er program product could contain the program
nmodul es 20 shown in Fig. 1 and/or the database schena

STRNEL ' i in shiteRRIeREQAY kPl Ig&ntan be
1s?oredh@ﬁggg%%?%giﬁﬂﬂégﬁztic g?Q%'é?g?%ge prodact, or

any ot her conputer readable data or program storage
oduct. Th of t e nodul es in the conputer program
8.0 %Wp%ﬁrnoeféﬁ%‘g‘ i[/)\%ﬁféﬁe@t ributed electronically, via

the hBt&t bghanRm Githelew tﬁ@l\?ﬁiwl dpecineei is déditd 18hade the biological
conputer data signal (in ich the software nodul es

featuee ptsseted by madebiarthe pluraliy ef modelspvhyn thednedad seqre issin a first
d tations of this invention can be nade w t hout
ra %ﬁ#@ﬁ%%’&¥?on1its spirit and scope, as will be
appahe idst bgahidnse thkiekd dolopital dpecigten.is déueneipre id have the
.enbodi nents descri bed herein are offered by way of
biglegiepl Lawrt (eprasrated Ry thedpedal pdan fhe el ot isipeico) rgnge of
va?ysthe ternms of the appended clains, along with the
Ul scope of equivalents to which such clains are
entitled. 67 WD 20051042760 PCT/ US2004/ 032006 1. A

cQmput er co I.Sing. a _centr. rocessin nit: 5 a
o B e b berginsanh figtoe D ERRE Y dfste. e
menory storing: (i) instructions for receiving data,
wherein said data conprises one or nore
10c FEearotgpuites toif ckith Grwheseih said|disghseris ¢amesti t uent in a
plurality of cellular constituents that have been
nmeasured in a test organismof a species or a test
11DITHeQ@hfpater DPCRiM®NWHereiMsaid diRbGAB bediisdansd| Hing Resies Prostate
10 (ii) ‘instructions for conputing a nodel in a
capg¢esy ealoregtabgangei evarianiaBGes; Hadder gancep @astrip gancer, or rectal cancer.
characterized by a nodel score that represents the
i kelihood of a biological feature in the test
120rThartiogtputer of blairh dsthdotinl ogi cal speci nen and wherein

aid co tin id nodel c ri deter.m ni n id
oddhe BRI 68 mgels SemBRSds S CRAel Cherer StiFlby i pipdel score
angra s EME& |cH£r§5teﬁ%aSJy'155 $2PhSmblelSabd; plairal ity of

el l'ul'ar constituents; (ri1r) instructions for
r epemtidergity af d celhdamagostituens Whose cumerunpregharastepistigsop ased to

tines,.tpereby conputing said plurality.of del s:...an
copirgle $eLRLErReHoRd: St HaPteslre sl s he B whose
ong ©F hfdr& MR atEGkticH isAed t\SInANREsHd sécdhd nidds! §caed. i ons

for conputing. 20 2. The conputer of claim1, wherein

two or nore nodel scores are conmuni cated by said
13! Dl‘?lterc%?ntplu%rr] 3£ ERfm 1 wherein a characteristic in said one or more characteristics for

one or more cellular constituents used to determine the model score for a model in said
plurality of models comprises an abundance of said one or more cellular constituents in

said tést organism of said species or said test biological specimen from an organism of said

species.

14. The computer of claim 1 wherein the species is human.
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conmuni cati ng and wherein each nodel score in said two
WO 20006 7¢w0del scores corresponds to a differgarusaloszoos
in said plurality of nodels. 25 3. The conputer of
]S m1, vvhergln five or nore npodel scores are
(FoRppsA obglaim il avherrip fhgdest Sinlogienl spesimenisiadiepsyr other form

dff@ﬁim Grdth B tAGD bITBH Mon Cé) rgaét g dﬁlﬁ% d ér'o%’tg decﬂ&lreﬁtuglaiaa ovary, a

nmodel scores corresponds
hiadden listomagh, orcckebisim. 30 4. The computer of claim1
wherein said instructions for receiving data conprise

instructions for receiving said data froma renote

160 MR cBip AL DT Aaith HvhBFeRiRsanEbNOSKmore: chﬂ_ﬁ&eﬁﬂm@ %Bﬁl'bri?és cellular
claim4 wherein said wide area network 1s

cppttisiens pbungdgnasend Gal datrcpapriveTyellgho oammmosaunaancm of at least

I re4 Ld i nstructions
ogg Hﬂx%rﬂ?% gﬁ‘tﬁul{r c%hmtgen\g;ﬁ sald %S% % &aingﬂ‘gor]{sgl,cf s(plc%lﬁ§?ﬁ wq W@t biological
spavihers frooh sahﬁﬁigamaﬁroésdldspécmnbte conputer over a wide

area network. 5 7. The conputer of claim®6 wherein

said wwde area network is the Internet. 8. The

190TRE! E&ﬁ{)lﬂér St LéMIHI] 1 WABRL %ﬂ%rtng&% cR{{%&i@ﬁl@ %mbll?&es cellular

test biological specinmen is
cistituegi anindariceand sad detarcenprisescelylapcomsedrlend abubiidnces of at least

1 Wi ooy EpiRGicTentii SeHidS Guanismyah e cApeses pesaidige: biological
ﬂvcﬁh@gfr&alsaﬁnﬁgrﬁ@mofﬁldﬂ §RERG not to have thah .
en e

bi ol ogi cal feature represented by the nodel

nmodel score is in a second range of values. 15 9. The
feature is

e o
&Rl R o RBRBG0 R HBr i wEhciist rordergs Selluar

cahistiRieptabufid4iRB 6Rd said data TBAPAQIRUNEEr QnsGiudhibAnddMeELI Nt least
sai d disease is breast cancer | ung cancer, prostate

fivgythousead cellulay eongtitbents irasaishiest @msmnfthcws obbaid kst
ncer. 12. The
iERARE] spelh rdim SAESianiaH of GRLFGOREN Ty of rodiel s
conprises a first nodel characterized by a first node
a_.second nodel characterized by a second

_ d
19, othe compics Of Slaim J5vhswein sw oRe gr BTeChaEcfasisties compriscs cellular

c&%&ﬁt%ﬁ%an&@%ﬁﬁa%&t?ﬁoxﬁ@ﬁ&s ‘Eaﬂflﬁ'cctoﬁ%hﬁ%dt %ﬁun‘tufa{lge% &t between

to conpute said firs score i s eren
ongrihougand mdytwhtyathcuﬁahdj telulareosstithantnin saldasst orgumsnoof said species
‘ 3 %Earactefrl stics |s used tqQ conpute said second
o {31 dpst Biblokical specimen frog it @ransm of gidseecifter ei n a
characteristic in said one or nore characteristics for
30 one or nore cellular constituents used to determ ne
20y He poaphtes obelaini dwherama e¢lhilar astitugitun sdid plurdity of cellular

ance of said one or nore

€0 '%ﬁ e}?]u lﬂﬂ&j . . .

Haﬁ?lﬁ E%E F g‘ncfr§ *said test organismof said

species or said test biological specinmen froman

organi sm of said . )
21. The computer of claim 1 wherein a cellular constituent in said one or more cellular
constituents is a nucleic acid or a ribonucleic acid and a characteristic in said one or more
characteristics of said cellular constituent is obtained by measuring a transcriptional state of
all or a portion of said cellular constituent in said test organism or said test biological

specimen,
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species. 35 14. The conputer of claim1l wherein the
speci es i s hufran. 69 WO 2005/ 042760 PCTI YS2004/ 032006

w3 sm%ﬁﬁlonp“t\e.r of clai mb'l wher ei n tEe tESt PCT/US2004/032006
i‘qQl.ogl cal specjmen i.s a biopsy or er. form 0
b S St e P Blg bR o s vl
RnAFh&kteis AproRiPERLS SHiracdlisBY M ¥aid Bne & MERDharadteristics of said
stonmach, or a rectum 5 16. The conputer of claim.|

ostlulae constittient isrobtadnedrhyracasheing e trenslafiongkstais @b 314 eellular constituent

.cellular constituent .a . said data

‘88%183?3285338&“} {)Jrl Saa?de%%‘r?é‘??& ggl%g’ g(gﬁ%ﬁdances of at | east

one hundred cellular constituents in said test

organi sm of sai d species or _said test Ei ol ogi cal .

Bpeldicrremmuiesof shim 1ovhpasin & phacEHRF 18a¢ prOT meye tharacteristics of 2
f | ' ! § dBlerlIE using isotope-

IRE QRSP Bkl o AR Lpafiskal S 8w e

cabedaifingte taupingsflldwddba tadeamprmhas spedtoimeiryranglysis of thgenttular

abundances of at | east ive, hundred .cellular .. . .

cOBHENGRt yElnES PPl alfl%%frorartbawﬁgwgwsw el biolgeigy! specimen.

said test biological specinen fromsaid organi sm of

sai d species. 15 18. The conputer of claim1l wherein

2daiTheeomputer o cleine h avtertie pichatagtsristimiprihe ere eraneng|characteristics of a

constituent dance. an {d da c ] . .
oEfifet parsEtenC R RREDL Broclfler chfb R RIR pRERET kY eRkuring an
268ty bl pSRABhihGSIAl MoliTicaabrlof B ellulgeddnstituedt in aissmple obtained
species or said test biological specinen from said

fromy thei teshosganism ar Wjbe feskbiolpgicabspetiiienc onput er of cl ai m

1 wherein said one or nore characteristics conprises
cellular constituent abundance and said data

260 MheicoBpueee bl tlami 16dRsdin taid biolagivsl dearaess sdnshvityeea drug.

one thousand and twenty thousand cellular constituents

in said test organi smof said species or said test

Al qlhgg:io&%%ge? %gel'a{_l}_ﬁ 0 viHeuTh g [ﬂuﬁ[iglﬁg R&AeN fo? MHich model scores are

Sspeci es e conmputer of m | wherein a
comiphiteddry instmsdek bfismnd inistrustiing fol eonggiuting colieatizklyukpresent the

copstituents s MRNA, cRNA .or, cDNA. 21. The conputer
@FG]@P(’Q qac%ttrvgqfrgorgialql}l@gxg?l fg?fﬂ’éeﬁtuent in said one
ors=nmore cellular 30 constituents is a nucleic acid or

a ribonucleic acid and a characteristic in sajid one or
2ftofThe cheapater of tlain 36 wiereimparhduelpgical feayrisinseiddmo or gnore

oht ai by neasuring.a transcriptional state of all
bbqgogcir)lg?ﬁ%ﬁ ot C%né:fﬂl;&igé?'l ular constituent in said test
organismor said test biological specinen. 70

28. The computer of claim 26 wherein said two or more biological features comprises a

first disease and a second disease.

29. The computer of claim 1 wherein the plurality of models for which model scores are
computed by instances of said instructions for computing collectively represent the

likelihood of each of five or more biological features.

30. The computer of claim 29 wherein each biological feature in said five or more

biological features is a cancer origin.
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WD 2005/ 042760 PCT/ US2004/ 032006 22. The conputer of

W@ﬁhmhi erein a cellular constituent in sai gc?ﬂ%z&ﬁuoszooﬁ

gﬁ;?g% ? h ]?l%ta{ of c?a?ﬂsjd \Réﬁleq'ahséafdsii@ cﬁrlﬁﬁrg lbﬂ)lc?%éjal atures cofmpriscs a

C i h said one or nore charact®eristics o
fiedt discaselahdlh aecondmiderdelient i s obt ai ned by neasuring a
transl ational state of said cellular constituent in
said test organismor said test biological specinen. 5
. > af . : LT
75 TheCormaedretals hettibe pRRIR) B RoRIRKAHER bl scores ar
campitted bie instancestdfeaidlinstaictions fof capputingarolledivsly repiesarg the

i s det ' i i sot - ded. af f i. ni t [
rBFPSEY TS bontb it mEE B and FETEL PRIGBEH JeRLERT [ he
cellular constituent using a sanple obtained fromthe

test organismor the test biological specinmen, 10 24.

FheThoeampuier aficlaih S2rwhergin spedi biokpsicableaturein; sgid ketyveen two and
h [ re. char ristics of a cellular

%v(v)c%&?ﬁ?hﬁ%hctaﬂfeﬁ selgf)?%écg P?%mbf cellular constituents

is determ ned by neasuring an activity or a

ost-transl atiopal nodification of the cellulay. )
¥ 5h CRUET o Clpirg Arpyhergin said Peiavoen St ARG Ovaasy biological features

%ﬂ%ﬁweﬁrh?srt dis@?ste'%‘fndh%%ong'd?ée%g.Cal _specimen. 15 25.

conputer of claim1 wherein said biological

feature is sensitivity to a drug. 26. The conputer of

%gém 1 wherein.the plurality of nodels for which
[CORPHICREOBPISING: oyt ed by i nstances of said

| NSt r yedin@Nsrob Qing MRUL i ng col | ectively represent the

.20 |ikelihood of each of two or nore biol ogical

f eat s memony7 cotpled twathp aendral procedsirigmniGthainesreer staaing:

bi ol ogi cal .f.eature ip _said.t or_,nor.e .hiol oai ca

oot uPes i @ EhiiEnd R Peterlind Bus SuftRR soid iRlsdBirEises one or more
cHarctBridficsfoe EfhteBalaflcdnsituent ifRpturbli®l f¢etdhr Jonsfitu@s that have
conprises a first disease and a second di sease. 29.

brge megpysed By 2 5t arpanism of aRpacigsr enest piolggisal specypen from an

J}Eg_ﬁglﬁ o%?zfid 'cgelg_ nodel scores are conputed by

I Astances of " said instructions for conputing

col | ecti vegliyinsapetase fidr dobgpuifg bipkeklitp @b chodtlsgahéreimfeach model in

five or, nore bi o] ogical ,features. 30. The conpute f .

seidpipiality ofaedalsis sBumetsrienddy ampdelsgers tat repressnis ths {etinood of a
I - -

BRIyl ) R 5h0s 1o PiotEA EpRihBl fad colnpkion of a

respertivexfioddl éu sdid pRaality Of medels comprsdsideteoginizg the ewdel sore

SSRERLSR IR B EFDRLIiSR PR MGG OF RO gr e ot for one or more
ERER} SodsBuekBiie i BRRALIP fépeamaa][c@nstﬁu&@gmﬁa ed by

instances of said Instructions for conputing .
col | ect i vdlii) instpciensrfor cdremunigetrareich saiflinkalel sropricasputed by said

igs%t,uv(\:gggs ito\r’\@mrqgu intg\'/vent y bi ol ogi cal features.

36. A computer program product for use in conjunction with a computer system, the
computer program product comprising a computer readable storage medium and a
computer program mechanism embedded therein, the computer program mechanism
comprising:

(i) instructions for receiving data, wherein said data comprises one or more

characteristics for each cellular constituent in a plurality of cellular constituents that have
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33. The conputer of claim32 wherein each_bi ol ogi cal
feature in said between two and twenty Bi ol ogical

W @t_ 52?3 is acancer ori gin. 10 34. The Co”pufig*fmgﬁoomszoos

BP‘E@?‘ES#W It““”"fé%"lgreoﬁpmﬁ%"é%s o‘g%ft% {otléﬁ@gl 3§gecunen from an

&gﬁﬁmoﬂgﬁgmles% A conputer conprising: 15 a
central processing unit; a nenory, coupl ed to

central prdid E5ENEHPNS Aok comm@ng@m gltaoplpﬁaélty 9{ glodels wherein said

ﬁm&?etl Fsuc%tai'a%&%zgc? By b SEleY E‘ﬁ:rge 8at 1% relfd &b?lk%ﬁh&dd&{a%mloglcal
nprises oné or” nore Fact 6F i Stics for each

f@ﬂhfeuihalie eeingparisne ot thertest bidlogied] |spgc1mén giel $amdi mmputmg said model

constituents that, hav been .neasured in,a

compaRFSTRGmIBIng saidinade) seote Ping o o %@ﬁeegﬁragfﬁaetﬂ%efﬂf one or more
(,;en&m ashsa&eﬁfsgﬂealﬁ ’;Bhﬁéln?%f‘éelﬁﬂﬁfdoﬁﬁuuédté ) instructions

or conputing a plurality of nodels wher ei n each

nodel in (&8 uistpictmm fqryemﬁtmgmgi gasﬁrlg:t@nafcg@pgmugggjowor more
a mﬁ% score that 5 sen%. e | i.keli hood of a
timgs fﬁbé’ﬁlomﬁjg%\?gﬁaé P r S’radlgnl smor the test

bi ol ogi calj\yReENEEGNORE cenRbicaindchbaid mddes feed tottputed in an
nmodel in said plurality of nodels conprises

inganse o said dnstivetionsder caBBNg?5 associated with the
respective nodel using one or nore characteristics for
one or nore cellular constituents in said plurality
3t Telcoiipater espirh pualuicof daieh 16, Wherdimst r uct i ons for
communi cating each sai d nodel scorf co uted b
i nst AWOF HHYE mede ]c%ﬁfﬁﬁtaf‘h?fm‘gfimg‘ﬁe gFt 1fam
(ma%%aufng land S¥hetein ERN HOGT 5Q7e W &l @vcﬁ%b‘k%o@l’ §&ﬁ£§
t'er program product conprising a conputer
cbfréﬁiﬂabﬂet(&t diffarpmt medeLim saiddpleralityorfandets. pr ogr am
nmechani sm enbedded therein, the conputer program
mechani sm conprising: (i) instructions for receiving
Ratihe WRSHEE BrovRid piitiudt SORH FEwieRgn or nore 35
characteristics for each cellular constituent in a
pl ur dlvietoy nafre mdlcmcaresmmmmu@lmtsd by said prsjraictions for

2005/ 042760 P Us200 /03 06
°8P’§H}W ng]angcllﬁréegf %asc Ser s%r}:] W@S%S%pﬂé@dé’l‘ sbdrsd

cbF@8Poans tod &iﬂ@i‘eﬁlﬂhﬁ:ﬁeﬁﬂlsdld%ﬂﬂ@h@&bf mdde)s. i nstructions

for ‘conputing a nodel in a plurality of nodels,
wherein said nodel is characterized by a nodel score

Ph Fhe cgﬁﬁnﬁﬁe? ﬁéﬁ{%@?tdd&é%f &89936)&1%&3&' ol ogical 5

eature rn organismor the test biological
specithersiedrgaristh dr dmtpsxtbimﬂgglsaii sgedimelis deporeditd baee the biological

determ nin sald e re .Usi re . .
e SEREHTR Bt PORCl R epurce! s vhtn FRiriode) segp s ina first
rlu%gstﬁ'v%u% %gl ity of ceI lular constituents; (iii)

tructions for repeating said instructions for
conpubé st mpaEnism ontiredest biological specimen is deemed not to have the

biological feature represented by the model when the model score is in a second range of

values.

40. The computer program product of claim 36 wherein said biological feature is a disease.

.41. The computer program product of claim 40 wherein said disease is cancer.
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times, thereby conputing said plurality of nodels; and
wbRobdiadrébnst ructions for communicating each sgig @Rfiehsrons
[
74 I ST Sfodin Mol 5 ARLACH RSBk Sal HSE Mt cancer, ung
cdnaempid6tatedaacer] ¢oldbractabeannery evarad ebncee dlmklencancer, gastric cancer, or
corrruni cated by said instructions for 15 comuni cating
A3 GWEfei n each nodel score in said two or nore nodel
scores corresponds to a different nodel in said

plurality of nodels. 38. The conputer program product
4F. TheatommBger pagransipnoductef daimmdr whereidel scores are

comupi cat by said instructions r, 20 co nicatjn

il PRkt ¥ R ch MR a i e ep iSRRI AR, £ Aael score
AdEIecEHRONEGe] cBAbESSRATIS deoitl fblidlgeqetanodel in said
plurality of nodels. 39. The conputer program product

of clafi iderdBy aha peljularioqastituent whosmeneanmpere Charagterstics is used to

| C is J
St PrsP RRGLTE e SR thh 3p 1A O UM Bpfitgent whose
onede ntorpvbiemradtéristion talsed tosoepuse said secbnd siodelrsamge of
val ues; and the test organi smor the test biol ogical
specinmen i s deened not to have the biological feature
{€ pflﬁ%%ﬁig%f&r Bi/ofgﬁviiﬁ g%@i of UMAR I \SheBil8l charRfeRistiSin Qicone or
second range o val ues. 30 40. The conputer program
poedbatactefistzls dbmer@drwinee e¢llaraiodstbiaitoyied 4b détemmine theirgodel score

di s e. 41. The co er _pr.ogram product .of..claim
fRe% e i a0 vy i o8 SRR} Fombeh A AHh HE i i yGhore cellular
Bt thEd RN 2R Bghism INQICHEBIE BF sdd RS BiBlogicaletin®h from an
claim 40 wherein said disease is breast cancer, |ung
asganien of gpidepesies. cancer, col orectal cancer, ovarian
cancer, bl adder cancer, gastric cancer, or rectal
cancer. 5 43. The conputer program product of claim 36
Asheeicomipher ptagtah pioduof offthie! 35 winipinitkespediet ivlaiman.

- nmodel characterized by a first nodel score and a
second nodel characterized by a second nodel score;

n N v .
A0 LR LpIrER} plofedth pibciEt At ML M s D Bicklpclincn i
biwae lor sther fonnsofdahplerfeon a tiaer, Blvod deome] 4 readt, @lung, a prostate, a
cel |l ul ar constit&@g}tG whose 10 one or nore
celozzeliup i QPN & Hladdgs @ F1AmAchPRAAEENE| d second nodel
- score. 44. The conputer program product of claim 36
wherein a characteristic in said one or nore
4@hdha compittst progranoprodnet of iclaimn 36 vdeir¢iniszid one s moreidrarasteristics
used to termpe th del scor. for a.nodel, in saj.d
cBTRfiss e areqhshietl Wofitires sl i€ dasn AOmRe R ar Il eoigfifhent
aBEnd3REE oFal lewdidhe hbndred sélivlaQBh&ithdht Sl sdid @S lor QiR b &did

of said species or said test biological specinmen from
spgvies or said test biological specimen from said organism of said species.

48. The computer program product of claim 36 wherein said one or more characteristics
comprises cellular constituent abundance and said data comprises cellular constituent
-abundances of at least five hundred cellular constituents in said test organism of said

species or said test biological specimen from said organism of said species.

49. The computer program product of claim 36 wherein said one or more characteristics

comprises cellular constituent abundance and said data comprises cellular constituent
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organi sm of sai-d species. 45. The conputer program
product of cl &im 36 wherein the species i(s human. 20

w6600si18660MpUt €r program product of clai m 36 \WaghRhshan32006

]Eagﬁn&a%?és &'a‘i’?éﬁ%ﬁ@el thSRGfd Qaﬂllzjg%oﬁsgitgirﬁ?ﬁysaﬂf tg&%@%ﬂnism of said
ormor sanple froma tunor, Dblood, bone, a breast, a

Ispeddes @ spidasttdidogiaal spedimer fonngaidorgeriamyof saidsbedeter

a stomach, or a rectum 47. The conputer program

product of claim36 wherein said one or nore

302FRE Bhpilet BRogram pfdibl dSEEmCR) Whirdih saRIHeldk WRIE characteristics
abundance and sai d data conprises cellular constituent
abupdsescelulaf catstineatabuodenchandisad detel dondpaises cellular constituent

cpnstituents in said test organi sm of sai speci.es or. .

SR Rapke ot o1 aa g R Pr T ised b ik BERH BentY in s tes

Pt anisEPEEdaRBspedds of fid ERNMBibloIcaPiReindih 1A daid lor@ism of said
cl'aim 36 wherein said one or nore characteristics 30

épagyIst ses cel |l ul ar constituent abundance and sai d data
conprises cellular constituent abundances of at | east

five hundred cellular constituents in said test

g1 g Thi somphites piograns peduesof@laih@6dvhiesin aietihlagt@stituent in said
eci men from sai d organi smof_said species. 49. The

EWHE}Y of celhigrrcanstireinsimBNAe FRNA %ﬁ%ér ein said one

r nore characteristics 35 conprises cellular

constituent abundance and said data conprises cellul ar

6dnThe toreptte? grog@nP PRBHEAT ¢Biim BE WhdBdia G4 DB20A8stituent in said one

abundances of at |east five thousa cel]lul a e

BT G<ur SoRSISIYIS o AUFIels A5 hs i RIS 5ioPei k¢ gharggperistc in

824 8nd 88kok HaPRiGRlicSHRGIdRNufat PR HiRieft RIoYBM&IByOheasuring a

sal d species. 50. The conputer program product o )

trhmscripdenalistatecdiiallsaiaghontien of saihredluban sprstituant i saidstestrganism or
conprise cehlular constituent abundance and said data

83&%?#@@E@¥@|ﬁﬁngm%onstituent abundances of between

one thousand and twenty thousand cel |l ul ar constituents

in said test organismof said species or said test, .
B30 bryFerBPUtSHINER FEhPIOABthckin B ooV bripin aredflag gengtituent in said one or

%@?ec iiilar :lzgns%l]tu rﬁTﬁﬁ a?p%@fﬁt [ AR ARRE ﬂngs%?& ?&f or%@r‘em

erein a cellular constituent I n sal plurality
claraedristicaof Lidsdlulldrenhsitient iBRMainedDAmMepsuTiDiA. trémRlational state of
Th nput er . program product, of cl ai m 36 wherein.a
1 £llulir <oBFIIPAEYR FAI 1T SHRRRISTIRE SalSSHEUOBEN SpFcien
constituents is a nucleic acid or a ribonucleic acid
and a characteristic in 15 said one or nore
FhaThetenpgen pogein madectofclaih 36 vdensn atchanatteiistic in the one or more

bt ai ned by, ne rin trapnscriptional,state of all .
SR er A G R R S BT (L SRL e siye i determined
HiGARLORE RbdePaifidity eRpind Bll0gtE BY tmaAei ilR spdefombl§ analysis of the
conputer program product claim36 wherein a cellular =~
exdludar iconsstigent ysing agawple abtainezlofirom the teal grgamism or the test biological
conﬁtétuents is a protein and a characteristic in said

&8 nore characteristics of said cellular
constituent is obtained by neasuring a transl ational

state of said cellular constituent in said test ,
Bt ghn cmprtergupgramerpdiyit of glgine 4 Vé)sErip mreharagiaristiga the one or more

QPR Bl PO LM B G en?ln ﬁh@'}ﬂgﬁﬁ? MBI RA e Astituents is determined

C arac{%erlstlc In tﬁe one or

S
e
0

- by measuring an activity or a post-translational modification of the cellular constituent in a

sample obtained from the test organism or in the test biological specimen.
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WﬂidﬁﬁMz’%é() of cellular constituents is determ B 9{[}%%0‘3332006

SBedPF srpi G syl 37 R 6 RytsRlF G tydal e

Yerishtvis toamphge obtained fromthe test organismor the
test biological specinmen. 30 55. The conputer program
product of claim 36 wherein a characteristic in the

€ A0 icS: I
30 Ao gt} fh nEinonfunb i Wil RS SRR, the
dempuisr predranbyrodectsomipriginga canipuier raadable atorage medium and a
post -transl ati onal . nodi fidga%i on.of ,the cellul ar hani
EORBYEE PRORTaN Reghanisaepbeddad territy ty GHPPYHEr Rrggam mechanism
%Iggﬁgiﬁ pnor in the test biological specinmen. 75 WO
2005/ 042760 PCT/ US20041032006 56. The conputer
progr am pr 6 instruesfons iferi reed@ngMatecivhersis sgidodagd eumprises one or more

featyre is. sensitiyit dr.ug. . .

oFBatamisF et seblay bt iy 4 ey o(hoTER Eofigpi that bave
byt Beasuicdbn aPest ORI R of IspEdie B siiidlogionihidineg fidm an
conput er_readabl e storage medi um and a conputer
preenisaraiisaidiResieth enbedded therein, the conputer

program me ' : Lsing ()b j :
Fecel ving doanilofaBPeddblits ddtrk B0 Gl Mol cach model in
said plurditpofiniodels $ chamcietized by b nexle] sdorr thatrapriesdniethe likelihood of a

E@gglilc;azl o ggi lih%%elglt grl(gg{us]%?cgil% ttg%ﬁgctpl%gitcg%&gagég 5p& gomputation ofa
fseﬁgéc,til% ﬂlo?igll @ha@%ﬁl@?d? nfdd@m c'aﬁlp?fsssa&térmiﬂﬁ% ol ilodel score

pecl es; I'nstructions for conputing a plurality
adfsociad vgth thi easpéative awidelhusireg oreror meere ¢hhelergtios forgme or more

| s is..characterized b del score that
E%E’?aé§gﬂ§ ns algrﬁﬁtgﬁg?ﬂ\.ﬁgr EOSIYEMEA eat ure i n
the test ofigpik@uidhs f@omAfinidating egihGald HHEs isea8 camguted in an
conputation of a 15 respective nodel in said
instaned ¢ofisgidoinstrusdiensfos eopputing det ermi ni ng t he nodel
score associated with the respective nodel using one
or nore characteristics for one or nore cellular
SNsiethodNésmprivirgai d plurality of cellular
constituents; and (iii)_instructions for co ni catin
each Xa¢iMingslat, whewiesaahdgia cQEPIifes SR O mf%ﬂgu@"@fm%ﬁ r each
¢t Uoh iR fnoagjlﬁ&ﬁgp%f &ﬂulaﬁgoéﬁtueﬁ‘tsr{ﬁzgmgde been measured in a test
conprising: receivin at a, erelrn sal ata
egasismEa spedeswor arest dialdgica sparimet from dmorgadah of said species;

Cons SORURHRG ARl R 0shobBaLe feFsin sl gufic s characterzed by

fﬁlgaais%?e%a@eﬁﬁ’@eﬁ{seﬁe fikelfob& 8t a BloMEEH! $¥rure REMe A8 organism or
roman organism of sald species; 25 conputing a node

the text hiologidal specohemadevtzreinisaideompytingisaid twde] eomprises determining

charact.eri zed. by a nodel, score .that represent he . .

P BPTHSbere Fing 0Bt B BT BaRlF T A7 R pagenular Consttuents in

QUDROEHEY Of cellulde cbiBiSituchisol 0gi cal speci men and wherein

sai d conputing said nodel conprises determ ning . .
repeating said computing one or more times thereby computing said plurality of

models; and

communicating each said model score computed in an instance of said computing.
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repr e%ffc%&%r@ml BOME hest Bloﬁ

sai d nodel score using one or nore characteristics for
one or nore céllular constituents in saj$ plurality

05’%4&%5“ constituents; 30 repeating said cg F{?H}SE 1032006
%ﬁdﬁs el S, SOETRY: UL R BU SR UF gominuRicated by sa
tlhg s@g%h@%&%ﬁ?eééﬁ rﬁcﬂieﬂs&%%id o of nd®model scores
2005/04276 / US2004/ 032006 59. The method of claim
sarresploadeiorn difforent madelan sajd pluraléty o mogdels- conmuni cat ed
by said conmunicating step and wherein each node
score in said two or nore nodel scores corresponds to
&0dIThé afe@itid sTRUsh I8N whaieth Al elbiathbleymedel sRed &e cOmbthnicated by said
The nethod of cIa|n158 mhereln five ar nore mdel
snspuetong far eommiRiFAmEaRdpyhesein gach meds! geere dmgaid fywo or more model
oy &%E (§) said two
§8 rméBe W t@g gb%'gl{tg%ﬂeggg%ﬁ%@q@ht}gsﬁﬁﬁéer ent nodel
|n said plurality of nodels. 61. The nethod of claim
5 erein 10. the test organismor the test biologica
g \ﬁ?‘f‘rﬁ?ﬂ}@q@iﬁﬁ@dﬁ wWheiele t he bi ol ogi cal feature
J%i‘ta‘l’ kptcphéd i\é d@femé@ﬂﬂﬁaire%heﬂologwal
the nodel score is in a range of val ues; and
fenturt eqiresentyd by simadel nhélemhimoe? Irrugiewheslptb@ medal scgre is in a first

deemeg %t to,have the biological feature represented
RPEEREVHBEE A \hen the nodel score is in a second range

of  1gheMiadtWeSanish2or thE GestBioidicadEpeiradis MBembEh&t 10 hadd the
bi ol ogical feature is a disease. 63. The nethod of

biokogica feafpre renresenigd dy dhe madel whendhe swdel sporegg m apgeond range of
nethod of claim62 wherein said disease is breast

& | ung cancer, prostate cancer, col orectal

cancer, ovarian cancer, bl adder cancer, gastric

cancer, rectal cancer. 65. The method of cl ai m 58

Ghedbe ﬁlet@sl of 5kairp S8 rvhereip said biglagical TeafHis ip a diseaser j r st

nodel characterized by a first nodel score and a

second nodel characterized by a second nodel score;

ak.d Thametwdtaf clainn 62 avieetih shiddissesesis cancent  whose one or

nore characteristics is used to conpute said first

nodel score is different than an identity of a-

6€! THL RktHoAdF biatd B0 twheba A Qaid AR af is BRIaSE cancer, lung cancer, prostate

characteristics is used to conpute said second nodel

easeR colRtECEd carien onetidToehneeT, bladilen c@Boarngasticreagceer, or rectal cancer.
characteristic in said one or nore characteristics for

one or nore cellular constituents used to determ ne

theThfethod ©PcRirth 98 whepdilel in said plurali ty of
nodel s conpri ses an_abundance of said one or

cel | uthgpherahigtafmpsiglscomprisgni Hrst @@debqf@mﬁiegwp@by gaﬁrat model score
SPEELEBnPIno38 dhalaBithizBl 8) Q9b&Ak nRRRFLLTRE ahtOm an
organit sm o sal

an identity of a cellular constituent whose one or more characteristics is used to
compute said first model score is different than an identity of a cellular constituent whose

one or more characteristics is used to compute said second model score.

-66. The method of claim 58 wherein a characteristic in said one or more characteristics for

one or more cellular constituents used to determine the model score for a model in said
plurality of models comprises an abundance of said one or more cellular constituents in
said test organism of said species or said test biological specimen from an organism of said

species.

7



10

15

20

25

30

35

35 species. 77 WD 20051042760 PCTI US2004/ 032006 67.
d of claim58 wherein the species is

ngﬁogrﬁgmnet hod of claim58 wherein the test bf’gfﬂg%?%“é‘d"”‘"’“

specinmen is a biopsy or other form 5 of sanple froma

147 Ohe nidth@ref PAMESS whdiEiRabé spedick Wiimaa. prostate, a

col orectum an ovary, a bladder, a stomach, or a

rectum 69. The nethod of claim58 wherein said one or

r Sk r | . '

B S ARG G it SR 5 A BloppPippcRHSL b LUBR) o other form

af wmdple deen o tunadr, blead,tbohe, olreadnuiidngd predthtd) acolorectum, an ovary, a

g}gqr@tituents in said test organi smof said species or

o% aSIOTHACH) FFH TEEHP™. speci men from sai d or gani sm of

said species. 70. The nmethod of claim58 wherein said

one or nore characteristics conprises cellular

&9n Jhie methmd oflslamiiiorhereid seidiate datrare chapaciteristiceedmprisgs cellular

constituent .abundgnces, of at | eas 5 five hundred
GaTteay TRARAHANED e coRmasToa oY gt Byt ignpes of a least
2h6 tlfFe®telRbrdohfRtlent ialsaidi t6alorgadRaco R dpeoiey 68daill test biological
organi sm of said species. 71. The nethod of claim 58
RPRiEeThrem sgidogadym of pad ePRsiict eri sti cs conpri ses
cellular constituent abundance and said data
conprises cellular constituent abundances of at |east
20. fThy ﬁletlhxdf Ltﬁ'&[h:ijin@@l\#hdra'h said ok igt mherd d}gi‘emzlta‘is'ticb ¢amsyirises cellular
organi sm of sai peci es or sai est bi al ogi cal
spRstityrBhalindancs and said dat compResesilaieg Mﬂegegt ahpindeges of at least

L ResRd cali PonGinihi® & sﬁidstﬁt %r%ﬂfsn%f SAR{ {pecies or said test biological
characteristics conprises cellular constituent
apacimdemfremaan ggindsiol af seid sprpidsses cel | ul ar constit uent
abundances of between 25 one thousand and twenty
t housand cellul ar constituents in said test organi sm
?i $8é A tHoRTIcB$m 58 wHeadifl s4i8 She BF RbRU HaRlctcEREEd J&g)rises cellular

rom said organi sm of said species. 73. The nethod of
comzstitnesBabwindansic and suid idntalcampeisessel lulap panstifentabyndances of at least

Bkt Hpscubars B4 L iHiah B B o7 o s

BRIdgidaAEpeeahiat frbMeRid drfarfigth 9f Q@ sgkieRDr € cel | ul ar
constituents is a nucleic acid or a ribonucleic acid
and a characteristic in said one or nore

h oL . . o _ |
e
consdtuenr sbuadaret asdisald datalcomprisss@alnlat comstituent abandarcesdf between

organi smor said test hio]ogical 35 specipen. . 78 .
RIS Bsene god PrepbUSoBHe @sﬁ@_g%wrlsmmé lmﬁe@at ietp o seid species
: : : | | or nore

I RECiBlofcBipbiith FRADSHA bSHim JF s HeiBE
characteristic in said one or nore characteristics of

75 ablus Getho] P CafBoR WieteEhr ae Bt cnatoen L pie Abp L S Sotutar
constituents is mRNA, cRNA or cDNA.

74. The method of claim 58 wherein a cellular constituent in said one or more cellular

constituents is a nucleic acid or a ribonucleic acid and a characteristic in said one or more

" characteristics of said cellular constituent is obtained by measuring a transcriptional state of

all or a portion of said cellular constituent in said test organism or said test biological

specimen,
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5in said tesL”organisn1or said test biological
speci men. 76.( The met hod of claim 58 V\,her(el n a

Wﬁlﬂﬁsﬂ;ﬁiﬁﬁ' Sti c in the one or nore characteri SE’F‘fﬁJS%M)%szoo&
Cé ar

ar constituent in the plurality of cellu

‘constituents is determ ned using isotope- coded

a8 f TRé Inéthod @@icem 58l wisseid akylltlanetemifessn 3pdehe @H&iolt@/cellular
anal ysis of the cellular 10 constituent using a sanp
onstifuentd if ¢ prateinend eshateeigrsticsmsaid onper most Cllﬁf%ﬂtwﬂean said

geﬁﬁ.ﬁar nstltz 7111 lsT&qazgﬁ& Eggmeggurﬁll aa' tfn Tt rsﬁ'tepof%ald cellPlar constituent
aracteri st e bne or fore characteri stics of a
ﬁﬁdaﬁdﬂcﬁrorgﬁﬁlﬁ'ﬁ ot b test bioldgtcapbpecandt y of cel | ul ar

constituents is determ ned by neasuring an activity

or a post-translational nodification of the cellular

56" Fhd Tk olf EI ﬂﬁ%%me?elg Q%ﬁhﬂﬁ@t@mtkﬁn&ﬁé’@ﬂé 51%61%%haractenstxcs ofa
organi sm or i ol ogi cal specinen. 78. The
mﬂm@ommmdmﬂmlﬁaﬂwamymf wekhelptopstithens csadetefremadrtemgslsotozne-

Vit 79. . The net hod of cl aim
SR ar it egiPe Rolf TSl byt s eSO RS 3 g gelvtar
Eif3titulht SHFPHSREIOWbiaftet FoRetheAést SiHadisHOSMLE teddbiological specimen.
coll ectively represent the |ikelihood*“of each of two

or nore blologlcal features 80. The nethod of claim

‘Z‘? ,H_Ser g%lPd 0?8%{ |5§ wci%g 1 cilg%tgflszc ifl tﬁeat!)rges rﬁﬁc@%hé@t&%ﬁﬂics ofa

cancer ori g

é&luh&ﬁ’ domdftitgdn@irhé huhietyeif ﬁel&ﬂalcbohmuﬁﬂs [m:fc&rblim:dddgri medsuring an

features conprises a first I sease. _and a sec

a9 POt e inBoRA BFaton o Fhesﬂalluhé P @R a sample obiained
ROMAL by rgzmgm%%h&tﬂe% WiGlledI3pimegOr es are . 30

conput e b RSt ANces ot utlng col l ectively
represent. the Iikelihood of each of five or nore

bi ol ogi c tur 83. Th t hod .of cl.a

e e Dag AT Bsn S5 etieréin S oS SEAturers Bty dp @ drue

bi ol ogical features is a cancer origin. 35 79 W

2005/ 042760 PCT[ US2004/ 032006 84. The method of claim

B2 Tilkemethnd sécldir 58 evhereinthreeplwiabityoafi m.@del&f foamhicdsmodel scores are

conprises. a first. disease and 0

SRR RO S R E i R SR R Tecl g of et of
oy orvhbre bidibgiehl es@rees are 5 conputed by |nst ances of

sai d conputing collectively represent the independent

| i kel i hood of between two and twenty biol ogi cal

%(f g‘fﬁgﬁg’ﬂxP§ g ly}ﬁ 78510 g&gﬁh&' \%D%?J | Bi€Rb r more biological

ogl Ca ure 1 n sal etwe n an t went

Rbnkads §ahndepatigines i s a cancer origin. 10 87. The
nmet hod of claim 85 wherein said between two and twenty

bi ol ogi cal features conprises a first disease and a
S CAAMEhSE BB Blaim 79 wherein said two or more biological features comprises a first

disease and a second disease.

82. The method of claim 58 wherein the plurality of models for which model scores are

computed by instances of said computing collectively represent the likelihood of each of

five or more biological features.

83. The method of claim 82 wherein each biological feature in said five or more biological

features is a cancer origin.
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88. A nethod conprising: 15 receiving data, wherein

waaio /(9'1 (1‘3 conpri ses one or nore char apt eristi %?Thf%5004/032006
8‘53&55? ?*}%@#10?0!&%%[@%‘2‘5?35@%@#1%35 iibkbio}oeicH gfurts doprises a firs
dGEgRRALS Bsedond difeesl. es or a test biol ogi cal specinen

froman organi smof said species; conputing a
plurality of nodels, wherein each nodel in said

| | f leSei i d ¢ Ol
28 e albg B o B e B R el o R B o
compiitbé by Adtdnesd ofaiglavonmuting colleetivelg représehbthie dadependent likelihood
eci men and co tatio f a respective nodel in said
ng’)ﬂWSWW%?d%g&t?a@&ﬁ%rfgg&esdet erni ni ng the nodel
score associated with the respective nodel using one
or nore characteristics for one or nore cel|ular
86.01lib¢ inethedtof claim$4iwhergih eachl bielpgishl featurainsnid between two and
constituents: and. communi cating each said nodel score
ST L R S A ARE STEDai d conputi ng. 25 89, A
conputer conprising: a central processing unit; a
nmenory, coupled to the central processing unjt

th
8t %mg of glgim @5 ywheredn paid betyiesn e a@féweﬂn.%biakigéﬁa?feawres

c%ﬁgrris%is Q ﬁ%&id‘?squet %dcaosgpcgdqu@éﬁagéqe or nore 30

racteristics tor eac ul ar constituent in a

plurality of cellular constituents that have been

neasured in a,test organismof a species or a test
8%i HIaghedomapredigien from an organi sm of said speci es;

and (Fidsi ) ] . : "

o qloctiing e, Wik i %id Bt LRABHYS e Br Riok Bldriclerlcs for o
cellubayatehstituend irpd pluadlity yf celllubap dedstituents thitdrane heerameasured in a test

nmodel i.n 35 said ‘{él :hrlell iI%’l of .nodel s i s char acger.i zed iog:
opggnigm if dSpeciepiet FHHOIPEISHSDEHMED Figln 1} WSRRING A Sy sgccles;

80 V\Qrgﬂgﬁg%ﬁﬁﬁﬁtf %6@?50, %Qﬁ?}%&ﬁ méﬁepirpﬁifﬁlhmlit}i of models is

feature in"the test organi sm or e test biologica

clapastérired badnedsl scarothatincpregents thedikebbiedd efsnhipiogissl feature in the

determ ni ng sai d.nodel, score usjng one.or . o
B pf B SRy B e LRl o B erttsuppde in sid
plufhli®PbinBH4IS 8bihpiised HeteBhinitpahe ARASI scbites3bsiated Rith thh@spective

conputer of claim89, wherein said plurality of nodel

medelrusing oA oF sroze elfaraaigsisyes forgpeonBar celllir sansiifents in said
pl%h?i‘i}%f‘ceﬁﬁﬁapc psqlﬂ&nﬁcg{oe in said two or nore nodel

scores ~corresponds to a different nodel in said

pl ur @nrhniedtingoeieh said Sdodelldeerecomputet inah indtaicmo893id computing.
wherein said plurality of nodel scores consists of

five or 10 nore nodel scores are comuni cated by said

sgi'ng%Hl?h{egg%Bﬁie%ommni cati ng and wherei n each nodel

score or nore nodel scores corresponds to
a di 4 tetmhprocesdidig unit; said plurality of nodels. 92.
erein sai.d .instructions for

cond HETHREH. 488 U6 Al AGEPITS Bl T BN T S af
data fromPRkeudRAPER sERITRHEAS, WikrdinsSIANE CAifRiskLone or more
ch%\r/aecieriastics for each cellular constituent in a plurality of cellular constituents that have
been measured in a test organism of a species or a test biological specimen from an
organism of said species; and
(i1) instructions for receiving a plurality of model scores, wherein each
model score corresponds to a model in a plurality of models and wherein each model in

said plurality of models is characterized by a model score that represents the likelihood of a
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wi de area network. 93. The conputer of claim 92
wherein said wide area network is the Int rnet. 20 94.

T)hz% SPIPLLer of cl aim 89 wherein said instruc {ggﬁ 5‘%032006
bbqqﬂglgzl\ﬂ fn %uro flml%e dtg?e[ o'ggazqﬁségg]% tlhg E;?’sgbm on%%az g%eg rﬁ})eq; 1d computmg
s@id\whéltR] a6 prised AetehhiningXaid rhbel GORUsRE ot of h@rml&éactensucs for
wherein sald wide area network is the Internet. 25
ongor mREs eebivcarstigients) 1 syt phrralirafically e angatedts.gani sm
or the test biological specinmen is deened to have the
bi ol ogical feature represented by a nodel in the
9p! Ubakomputef ofddial 89, wiereit ked phdality ©f atcglel sotes candists of two or

range ,of val ue and 30 the test organismor the
IS NG CSAPTeS Ja3 PHERF T EIch SuELSRSt T B chFebrre Thodef Scorcs
c?%%g@ﬂdlsct@l a difieleH! Rol& RN @ﬁ&m&ﬂ]&mhﬁaeﬁvdel when the

score is In a second range of values. 97. The
conputer of claim89 wherein said biological feature

' di 20051042760 ~'.8' ., T' h ,
o Bt URPOE: of SR B G o I Sl oL Bgdel seqris gapslyts of five or
i3 b4 41e0 37 01donrHhicatétbbyE S is@iictiins FhadomunivdiBip&ing wherein

sai d di sease is breast cancer, |lung cancer, prostate
e@&rm@del set by #aid five emmersrmods) aeqrasicarEaseends top diffsent model in said
qﬁ fnggg&rlc cancer, or rectal cancer. 5 100. The
P85 ¢l ai m 89 wherein the plurality of nodels
conprises a first nodel characterized by a first node
score and a second npdel characteriz by.a second |
rodibg capper of; éﬁ@maﬂr? ViR seid igstructions an |S%nd%§a§% FoBRte
I
08 EnER. oSS0 BRI SASLAGE plhe S| Ryl computerover
widbemmtd setwofk.a cel | ul ar constituent whose one or nore
characteristics is used to conpute said second node
score. 101. The conputer of claim89 wherein a

9% "ehA&drRhited dfCeldim %ﬁ’er&ﬂ%aﬂrwﬂe lafeaGRANEH i Sihe Thichit,
for one or nore cel | ar constituents used to

deter m ne the nodel score for a nodel in said 15

al it conprises bungdance. of s
‘gﬂipo ]%flg? cﬂng CS?n Slee”?a é;ﬁ]?’i mfiﬂ.\c%()%s%) eceltwr(;ﬁ %ﬂﬁl‘ls% lﬁstructmns
foP rece ity Sud€ plefitpbf Madél stast flohDi aghdiatospact @m afwidenarea
an organi smof said species. 102. The conputer of

neiwartkm 89 wherein the species is human. 20

95. The computer of ¢laim 94 wherein said wide area network is the Internet.

.96. The computer of claim 89 wherein

the test organism or the test biological specimen is deemed to have the biological
feature represented by a model in the plurality of models when the model score is in a first
range of values; and

the test organism or the test biological specimen is deemed not to have the

biological feature represented by the model when the model score is in a second range of

values.

~ 97. The computer of claim 89 wherein said biological feature is a disease.
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103. The conputer of claim89 wherein the test

W@ﬁbg@&f@l specinen is a biopsy or other for E‘b?fU52004/032006

SRTRHR cfol:n?)me? o](' SRS ?7 hersh se@@ﬁﬁeas@ 1;’% ﬁ@% dor a l ung, a

prostate, a colorectum an ovary
stomach, or a rectum 25 104. The conput er of clain189

ergin said ops or ppte chatagterl stics, comprises. oo oo
Q:@H&:&' RSl éaﬁ&éroﬁﬁﬁﬁ Ebﬁdé?  MaddBURABaCeauRS cantberl 8B%Etal cancer.
one hundred cellTular constituents in said test
organi sm of sai d species or said test biological

c n from sai,d o i smof said species. 30 105.
THE° aBE ok PR SR e n sl o one of more
char agheplusdli (l?:ﬁf 16.048)¢ tiRSriee b fdt aiodeb €dgdckdrized by a first model score
abundance and said data_conprises cellular constituent

apd ﬁ@mégmzﬂe ghargcgerived by japsecandiaeded scosesiapf ar

const 'ahtf fh ée%f%: E&%&n&ww SBrfor ﬁgﬁé*cﬁa?&‘c%r%%mgrs used to
sai d test Ogl ca Speci men rom sal organtsmo

sampueped ﬁist m8&:1 ¥édre Gmcﬁﬂﬁrbﬁi‘?ﬁx@n mﬁﬂehﬁ@(t{fé/c@l}ﬁﬁf)&onst}tuent whose

106. The conputer. of claim89 wherein ne or nore
EREPE B10E: SRRt sty s pschlo Compplt i seruCps g are. |
abundance and said data conprises cellular constituent

abundances of at |east five thousand cell ul ar
dOhsThe cemputer of odaimB% whttremraga\nmtmetﬁc maaatﬂ @savineye gharacteristics

ai d test eC| n.froms o gani s
3§ e Bore e Ru F g R GofTEE pcsb S Blep BB Brdmode imsaid
%ﬁir&ht?%@nﬂfdeﬁ‘ébﬁipﬁb@%ﬂ@bﬁﬁda&bé 65528 PHRS drsfsre ¢eNhIbH @nstituents in
constituent abundance and said data conprises cellular
suddest prgantsmanfisaidsnedies afsaisdesididlogiel spediwgn fivm yherganism of said
%ﬁﬁﬂ%y t housand cel lul ar constituents in said test

ani sm of said species or said test biological

speci men from said organi sm of said species. 10 108.
The conputer of claim 89 wherein a cellul ar
3005 The trmputerptelain 89 wheseinde specicg 19 hpman.
constituents is NMRNA, cRNA or cDNA. 109. The conputer
of claim89 wherein a cellular constituent in said one
®03.nbhecanpited aficlaimBIoanstinttetesibiologiaalspetinien ing btbpey or other

T ORI o AdbPed Dlpods B, BBt &|MEhBIFPifoA Eoacetum, an

BRirgl NEIdddY, IRBRHEH, BPa fechibRNSCri ptional state of all
or a porti on of sai'd cellular constituent in said test

organi smor said test biological specinen. 20 110.

O P Chord tcff Sadheash S Br v ShePlesinp eapproes ettt

- bSnsBnRhOiRInBarRe @n@saﬁa aatac:b Fsh§ési RlluBr &distneneathdamesof at least

characteristics of said lular constituent is
o byndeed epjlulep genstitusgtsdn ﬁ?ldrﬁ@lt axganisal of spigdtspeqies arggai test biological

peclﬁ%la%?ﬁggﬁt réalﬂgsgriofiaxd El%gl%it est organi smor said

oglca men 11. The conmputer of
claim89 wherein a characteristic in the one or nore

characteristics _of a cellular constituent in,the
Bhur Bhe copmeraiclaim 89 vhsrein seid ong or merCRIPEEIATSHES cRevRfiges cellular

LRRERRAE 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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coded affinity tagging followed by tandem mass
spectronetry analysis of the cellular constituent

Shid%i P65 2P| e obtained fromthe test organismg. §di%
‘Ygfﬁ'llhgé(légf %r?o?‘!cia%ﬂes@' Weﬂei{l?égid]o}x%'or Hb?? ﬁl%q&lﬂér?sﬁicg rrct)jsn;%risegzcogﬁular

ina characteristic in e one or

caidnRat sHundirice 3nd 6fid daelolmpriaes tinkt consdntent abuntdances of at least
plurality of cellular constituents is determ.ned b

fivg Hiousand gellular epnsiiipents 1 said tosh arganisynf said;spegies or said test
I £ ' t ; kduent in a sanple
e S o B O *The feat
bi ol ogi cal specinen. 35 113. The conputer of claim89

ein said hiological feature is sensitivity.to a .
1T st 28 DS e H TSI 08 PO Tote Jeiplick fyfrises clluar
chRREbEIbuRlarfct ahiA8 dwhebaiphisé R 11a]lab EastituénOAbuRBEIRIeS of between
collectively represent the |I|ikelihood of each of two | .
omsr theresand lsnd Mgty HiousangragHuler canstitusnts T saig gshotgapisgrof said species
clajm.114 wherein e [ ' .0 said two
PR G o AR P S ERp QERdRl P € 1
The conputer of claim 114 wherein said two or nore

bi ol ogi cal features conprises _a first disease an

s 3 a
1¢fe cHwcPomme b claim 89 wyhereing C@Bhlﬁm%sﬂwn@rlémpé@aﬂw of cellular
.0 - gﬁp 3@@# nodel s col |l ectively represent
C%E&g#'tlgﬁ;eﬁl 6% 0 Agggﬁﬁo' five or nore biological

features. 118. The conputer of claim 117 wherein each
bi ol ogi cal feature _in sai.d fi or npre .15 hi ol ogi cal
1% i srtomRuer o1 Clate 89 iergnA ol gt coRTaMERB 3Eidong Y more cellular

c&?’nls@tiu@?lt} }¥a phasiebBidsRiadidonQeR aciind aihala@ kiS¢ in said one or more
eatures conprises a first disease and a second

clirmeastcs @lsakDe!lulin eonitipnt tsrobidines by mesuring ertwhscriphignal state of
NIRRT R e e -

spegiRil i ng col lectively represent the independent
l'i keli hood of between two and twenty bi ol ogi cal
features. 121. The conputer of claim 120 wherei n each
| ol.ogi cal f £ ol | : 1
1) OhoRes BRIE SR uRELH 3 B e s ok P e celuter
conefieite is Dprotdimhnd 4 2hhridterigicrin said dnbet mesnchaneteaistics of said

twenty bj ol ogical, features ., conpri.ses firs IS e .
ol SR DRy Bsniog SARE RGOS P e Tar constituent

inﬁh@dcgéétgr éﬁﬁsnlrlélesaiicpte‘s‘mb}ré%?ai QRcithdnh @ conputer system

uter programp uct  conprising a conputer
readabl e storage nedi um and a conputer program

ani sm enbedded _therei.n, the conput rogram .
1 ﬂg%rﬁogmutee(g l[afrg i8§ d’\.ﬁ'le(?lsl aichgrﬁfﬂﬁ{;‘?t?colﬂgﬁff %}e etﬂ(&ﬁer%\aractenstics
o%&eﬂula‘ﬂ@@ﬁs@iﬂén@ﬂ e SREAIG QFBEIL AT oARBULs [¥eCrmBfed using isotope-
C

aracteristics for each cellular constituent in a
codedi pfInityytagging Billowed by damdsni massripsctraatryhanaly sguwof the cellular

constituent using a sample obtained from the test organism or the test biological specimen.

112. The computer of claim 89 wherein a characteristic in the one or more characteristics
of a cellular constituent in the plurality of cellular constituents is determined by measuring
an activity or a post-translational modification of the cellular constituent in a sample

obtained from the test organism or in the test biological specimen.

113. The computer of claim 89 wherein said biological feature is sensitivity to adrug.
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woSRbsRegani smof a species or a test biologi C?ST/(HSZ%MIOMG%

speci men froman organismof said species;
instructions for receiving a plurality of model

$bbr'Be, confpateriof clém 89 whedsh theqdurelityarfmesijetsruddledtivedy represent the
and wherei n each nodel

I rality of .nodel
Pﬁquogép%eaﬁﬁ o 1o pyhgre biplaeical aiSRar act er i zod by a
nodel score that represents the |ikelihood of a
bi ol ogi cal feature in the test organismor the test
bl %! Byi compumn@(f claim 1ahwhsreirdeash r&rpl%ogiic@ featuiedn saidéo or more

ﬁBE’D“’ ﬁ% eterm nc n slal d nodel score using one or
'@ P%'E? ASPRELCYE™ one or nore cellul ar
constituents i n said plurality of cellular

constituents. 10 124. A nethod conprising: (i) sending
bk éfhemgm@teﬁ of glaim 414 whewsHprId @ ¢riaoigbiglagigal features comprises a

ﬁ ?3 [HotY {lgseasgach cellular constituent in a
ura % el ar constituents that have been

npasured |n a test organlsn1of a speC|es or a test
8y P AL B P SOSEGE rn ie
MRS ToRAER o RUEr RER HologRAI BARRRAS to a nodel ina

plurality of nodels and wherein each nodel in said
plurality of nodels is characterized by a m)del score

ts th | i hood f bi
3T SBRRSERRT oot 1 bt ¥ e Biondhichl Sestih G i g or more
6REicHERaaRd is@tshcepsmuhi ng sai d nodel  conpri ses

deteérmi ning sai d nodel score using one or nore
characterlstlcs for one or nore 20 cellular

It .
3035 BRSO MR e A epi draprss o
ﬁl‘smlsugsd:z&idafmbnu&lsmaprl ses sensitivity or . -
resistance to a therapy. 25 126. The nethod of claim
125 wherein said therapy is an adm nistration of a
buqhe %%Put}p@ JELD88 whbref @k U?ﬁlt%?ﬁl%ﬁ@ls $& Which model scores are

IO 0gl Ca ure conpri ses enSI
coapugtbydestirees of fudd aypyructond fcrra:bmpntm@@ollh@ﬂvel}' Inepresent the

- Repgiii@o af Fmech oup ST BRCEY UG, 120

The net hod of claim58 wherein said biological feature
conprises a netastatic potential of a disease,

12 k dhe horoputer of daiuy }Zéhwheremsaaéﬁblmgﬁ@l)&ame jre®id between two and
PCT/ US2004/ 006.a central .processing unit; a nenory,
t@sﬂgh%éoﬁogl%al%urgé}ﬁq%n ?)rr sing unit, the nenory

storing: (i) instructions for receiving data, wherein

said data conprises one or. nore 5 aspects of the
182 0Ty rermputer oft ddainr 1 Wawhereia(spid| bgtwesniwpiand éwenty hicdogical features

-cg}nﬂﬁgésiatﬁ/rs%ise%gé Ll’llj(l £Lecond disease.

123. A computer program product for use in conjunction with a computer system, the
cbmputer program product comprising a computer readable storage medium and a
computer program mechanism embedded therein, the computer program mechanism
comprising:

(i) instructions for sending data, wherein said data comprises one or more

characteristics for each cellular constituent in a plurality of cellular constituents that have
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constituents Ehat have been neasured in a test
organi sm of aispecies or a test biologi ca(r speci men

WP@? gzggr gani’sm of said species; (ii) i nst ru%%‘r%oo#oszooﬁ

HEddNf a3esTBRAGhishb1% 9%'6&&@!)1‘ 4 ts ngfégf specimen from an

wherein said conputing produces a no
c hxganisieofisank peief;ond t he nodel that indicates whet her

b1 0l 0gi cal CHABTHEHORTBhT<cEN & BarGe broddsferepathersin each

| fnodelNBsRIon@pchdPicd MBHAIaH a PARES® oFf natsislsand WHAGSS EAEh model in
sai d conputing said nodel conprisés characterizing

ssdidiphwsdl gy Oﬁmorigis dreharacteniged by peasiel sopfe thhbrepree¢m$gthcéllkehhood ofa

eIIuI tuents .in sai
ohloBieR] 530 AP T Coredivr R RRUBO ok it 3B i gomputing
f id ﬁﬁﬁﬁaiohﬁﬂlssﬂdﬂeﬁmﬁhg u@ltllnmt&l §cRke ﬁﬁﬁ@blﬁd HMOmErd&h@acteristics for
nore 15 tines, thereby utin luraljty of
nPRFedrgnorg gl Pwonﬁwgwam gl ufaégy ?ﬁﬂh‘?ﬁf@aﬁt%’gﬁn@ach
sai d nodel characterization conputed in an instance
of said instructions for conputing. 131. The conputer
of24c | AanretHSicomdpeisinign -sai d i nstructions for receivi ng
data conpri 0 instructions, for receiving said

Freaf
from a rendtEseRgngdriar wheren sgidifiaia corpReses opGF Forey raCte“S“CS for
Thgh EAMMM RhstRhedlifh B]u%ﬁilt)i%@élﬁilﬂ' c%ﬁktﬁué‘ﬂtgﬁxataﬁﬁ@ been measured in a
network 1's the Interhnet 33. The conputer of claim
189 ongeastsmi nf & spegicbiovh tagl bislogicahppesintmfomiag cgatise afwmid species;
25 .,134. The conputer of claim 133 wherein said di sease
i®%ancer. 135. A conputer conprising: a central

processi ng (#hkdceivaty LplORMRY ¥f m66e] @b@es t»ﬂletréiﬁ e&@hH@ score

processing unit, the menory storin i nstructions

fcoFresonds i modekin p\'/mlmﬂfweb AR S plurality of
rﬁ?&fe s %Hﬁ?&tﬁn%d ﬁaﬁaﬁ alsg&Jecfﬁ:lt r?pf Q_Ife%tsqge ?@gl[h ?38 lo!t‘ #lbﬁ)loglcal

cons uen ra |ty of cons uen

tfbaiﬁrehﬂvl& tbstenganisas or e tésh bidldgicd] speoinen and @fid eomputing said model
species or a test hiological  specinmen from an
&pgxgﬁpg@rﬁe&m%rgpg saie mqdgEscopssusiys onpey/mars ghgracteristics for one or more

Pgmgﬁs%g,g LfFR 064 Plu%ﬁ%itgﬁﬂéiﬁﬁdr Bistli@dnigOnPULing a

pl ur erein said conputing produces

-a nodel characterization for each nodel in said

Jegutns e SiRge %ée%gelbgg@ Fological Sgie copieies sciativiey o

PRREAIFR R h iRl d  organism of said species is a
menber of a biol ogical sanple class and wherein said 5

conputing conprises characterizing each said nDdeI in

d el,s _usi ng.one or
376 BP Mol oBhmte® Syestd 0F Ry Rap A i FARE ot a trug
constituents |n sald plurality of cellular
constijtuents §|||) i.nstructions for comunicating.

dAth éf'am&thﬁ»é&é‘ |cla@ﬁ Sadiessin saidiiplogisalfgeinescc amprisas gensitivity or
FARATE b 2 BRrd Y cofi®iRbAN Y

128. The method of claim 127 wherein said therapy combination is an administration of a

combination of drugs.

129. The method of claim 58 wherein said biological feature comprises a metastatic

potential of a disease likelthood or recurrence.
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10 136. A conputer program product for use in
WoHbIMIGHdoon Wi th a conputer system the COMDYERfys2004/032006
program product conprising a conputer readabl e storage
medi um and a conputer program nechani sm enbedded
t her eicantral lpeocesmmpgret; pr ogr am nmechani sm conpri si ng:
15 (i) _instructjqns_for receivin dai’ . Wherein said
dat & 2SR <BUDlsA 0 the Ceptral Progesitly W) the MEmBN gt o)
state of egaRut@idndlierres@Ving idhtdSRhereth Biddatd &rhprise®bne or more
cellular constituents that have been neasured in a

aspests of thpchiplogicak staic sheashesliwar consientin olpbialitilof cellular
cé&%fdeﬁﬁ%gtrh%{% BN GhARNeS B QlesPded iéxﬁ%?"a%gciés' 4r.)a test bjological
i ns OF ConmButT Nyt & hoder iy & ?uralty of

ructions

spaitaésfrombaroegamishabflsai®épecizsput i ng produces a nodel
characterization for_the nodel th&tg,i ndj cat es _whet her . .
sai d t est (WIpgRISHeM for CRAPHINgFdnPed inyg PgIHY pEaiodels, wherein said

e v D ETRILIEERIE 2 i OF B ot SRICERARHER said towt
oganidmouiispidtspegessari sdidrtest diologingdrspermen Goar satd engamismf said species
b P S R PRGBS D o compries

cllrati@ididg/ satd meadiludlrdlone P siord &%@éiﬁ of e bidlbgital state of one or more
i nstructions for repeating said instructions for

cdl gy eonsiguantrainspidrpbyralitytdfigeldular ¢omstétvgnisionput i ng sai d

plurality,of. | s -a . I NSt i for .
Cormuni caf HIERTeRs G aehsalild sdif BpligldnR 33, coBfputing one or more
tied Rhtresl dompuming RSt pnasliwfof ariddist &t ructi ons for
conputing, 30 137. A conputer program product for use
i n conj un@y)igsirgtions fr complnicating eacafpidupede! gharpgigrization
rs -1 S readabl e storage
oL Ak o R B (e e o mpedded

therein, the conputer program nechani sm conpri sing:
erein ,sai,d data

I ).l Nstructigns, f recei vi ng, dat a, .
lﬁom@wum?el@"ﬁ?%w g5 in s mstructions {qféeesigne gl gpmprise
inSi @ BnOTor LR IRELAAIAL HOMP tenldde Blmbilordost HilE dika Bétwork.
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constituents that have been nmeasured in a test
rgani smof a.speci r a test.biological . cj nmen

198, SRR s A GRS 1 SC uBtroR bl wid® sfea Popc i BRI

for conputing a plurality of nodels, wherein said

conputing produces a nodel characterization for each
1330 ddie computer af glrim 430 whergin saisbliplogicabsemplelrlest is ¢ digase.

whet her said test organi sm of said species or said

test biol ogical specinmen fromsaid organismof said

138D e @8 mipteR oNEBRAL I 3Dihéreli ldD@beRt iscangdre cl ass and
wherein said conputing conprises characterizing each
said nodel in said plurality of nodels using one or

1 efRRE s hl? o' Th°%ard piural ity of cellul ar
congd dentraliracessing unit;
a memory, coupled to the central processing unit, the memory storing:
(i) instructions for receiving data, wherein said data comprises one or more
aspects of the biological state of each cellular constituent in a plurality of cellular

constituents that have been measured in a test organism of a species or a test biological

specimen from an organism of said species;
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10 (iii1) instructions for conmmunicating each said
nodel charactérization conputed by said 4 nstructions

’ ting. 138. A method, conprising: “recejyi
Wégp%s?oqgﬁﬁgr LN _said I%gfta congri ses one or re %ﬁﬁg’\g?oég’sm% .
of the bi oﬁBdPsé’éF“O OEEYPRUBE %@Bﬁ‘ ‘gfe‘P |’B$§ﬁ15=w erein said computing
Batdstaufbdel icRardctiYizakiah ifbryeach modkll i ls@id ph@aR# dfuedtets that indicates
hat have been neasured in a test organismof a _
whetbprsaidiestorganism pf sidgpasids os paid itgskhiolagieal apecinemfipmsaid
of __.sai d_species;: tin . nodel; i n | uraki fen:
R ot R es f e 3  RiTRE R st Pl o i
EdnhaiHa@bhbaisésoihafaoterizing oabiEledid ivdt] inRegidgliraEyvWTehdREs using one
said test organismof said 20 species or said test . .
Wi roPrsgispests affbe bivlagiqal sateseliane oF Bire efubr censtiuantein;said plurality
&fsceguﬁ?%ﬁin%hsaampi ol ogi cal sanple class and wherein
sai d conputing 3aid nodel conprises characterizing
sai d nodel (ilipinsguctines for commeingspeg tachohid meddlichhragiedadtion
statecﬁ) one.or npre_.cellular constituents in said
computed oy, said insupetiang forcoRaiPgent s; repeating said
conmputing one or nore times thereby conputing said
plurality of 25 nodels; and communicating each said
1a6ded comnputacpmgianapiodnctdonyrgtin donjnnetioni wigh anomepeier syateth, the

R e ProdoL R B R AP Lt Badits SR5e Ml nd 2
@& PoEhAdhERbnismleaitRdedd SRk, 8] ddmhflterGRBshint HeManism

ina plurality of cellular constituents that have been
QeEYEIsHE®] in a test organismof a species or a test

bi ol ogi cal ,..speci ' of ..said Les.
oot oo P BFEITRR, M 2R Rl SRR o more
Rpeapsibi they bivlededt ettecolvade telBfarcbastacdre in 7 plurality obeellular
each nodel in said pluraljty of nodels _that .indicates, K |
COREHHERS Tt Fedsen BN BLIEHBUSTR oA SRESIIAF 030 Biplogical
AP bn SafhsARAShESReS2I d test bi ol ogi cal

pecimen from“alrd organtsm 6f said species is a .
menber of (@) msohictgine dbr coanpitieg elnaste] andphvedite phimsdéls, wherein said

conputing conpris char acteri zi e sai d. npdel, i.n .
cOHIRLRE a?%ﬁuf%@ BRIGTShpSetiag Bree srotipet jgates 3vhgther said test
FrPisRoPsAGspRics D 84i8 1At bﬁ)ﬂ?gti@dl spRiBerf BbMWaRT organism of said species

constituents in said plurali of cellular . .
iz @ memihen oha biologicad nainple wass pediwherginesaishcamapulingsais model comprises

cggr%E e%itzﬁlrgls%x thSdt1 SRR LE gf mdte aspects of the biological state of one or more

cellular constituents in said plurality of cellular constituents;

(iii) instructions for repeating said instructions for computing one or more

times, thereby computing said plurality of models; and

(iv) instructions for communicating each said model characterization

computed in an instance of said instructions for computing.

137. A computer program product for use in conjunction with a computer system, the
computer program product comprising a computer readable storage medium and a
computer program mechanism embedded therein, the computer program mechanism
comprising:

(i) instructions for receiving data, wherein said data comprises one or more

aspects of the biological state of each cellular constituent in a plurality of _cell_ular
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constituents that have been measured in a test organism of a species or a test biclogical
specimen from an organism of said species; .

(ii) instructions for computing a plurality of models, wherein said computing
produces a model characterization for each model in said plurality of models that indicates
whether said test organism of said species or said test biological specimen from said
organism of said species is a member of a biological sample class and wherein said
computing comprises characterizing each said model in said plurality of models using one
or more aspects of the biological state of one or more cellular constituents in said plurality
of celluiar constituents; and

(iii) instructions for communicating each said model characterization

computed by said instructions for computing.

138. A method, comprising:
receiving data, wherein said data comprises one or more aspects of the biological
state of each cellular constituent in a plurality of cellular constituents that have been

measured in a test organism of a species or a test biological specimen from an organism of

said species;

computing a model in a plurality of models, wherein said computing produces a
model characterization for the model that indicates whether said test organism of said
species or said test biological specimen from said organism of said species is a member of a
biological sample class and wherein said computing said model comprises characterizing

said model using one or more aspects of the biological state of one or more cellular

constituents in said plurality of cellular constituents;

repeating said computing one or more times thereby computing said plurality of

models; and

communicating each said model characterization computed in an instance of said

~computing,

139. A method comprising:

receiving data, wherein said data comprises one or more aspects of the biological

~ state of each cellular constituent in a plurality of cellular constituents that have been

measured in a test organism of a species or a test biological specimen from an organism of

said species;

computing a plurality of models, wherein said computing produces a model

characterization for each model in said plurality of models that indicates whether said test
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organism of said species or said test biological specimen from said organism of said species

is a member of a biological sample class and wherein said computing comprises
characterizing each said model in said plurality of models using one or more aspects of the
biological state of one or more cellular constituents in said plurality of cellular constituents;

and

communicating each said model characterization computed.
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