SYSTEM AND METHOD FOR DETERMINING INDIVIDUALIZED MEDICAL INTERVENTION FOR A
DISEASE §J& F7isidgaf Invention The present invention generally rejatestg ihe,aprlication of

molecular profiling to provide a system and method for determining medical intervention for a particular
disease state. TheSyEYeANNYTFIRBUIE I e EGAGUCRIE Eﬂ%h‘g’@légb%ﬁ@\é@i@&éb. In particular, the
present invention relates to a sySteFRIAA HMMES Fof ddtdiiniRingMédical intervention for a seriously
diseased patient, for example, a patient with cancer that has progressed on at least two
chemotherapeutic or hormonal regimens, where the method includes the molecular profiling of a
biological sample,fram.ihg patient, determining whether any molecular findings including one or more
genes, gene expressed proteins, molecular mechanisms, andlor combinations of such molecular
findings exhibit a ch¥nBfesFeXyFaEoRFBAHp dFdIct'a e PRl SE iRt dRO aFHARIERAE g A drug therapy
capable of ipterattingystth he genes, YeneLexMRgsSaddy0taiRs, malecular meichaniEsasscor
combinations of such molecular findings that exhibited a change in expression, Background of the
venton ied e B B IR e opies that
are selectedlisageeroinieliiten baged teriteyiierthnd snethvd dondsiernavapyretiraginiendatiealected for a
patient basedqnsthie dstarmisatipnithatdhexpalirnt haschermndiagroard witha-pattigulandisease
(which diagrllosits hashbee madet.from classical dia noch aﬁia%s&i Oﬁlthqu h the m lecular
mechanismseﬁseﬁ”lvrlodcvgrrl?(%grali)gléé%%rgf)z%%n ave bedh the'st ejecet o ditidieS for f/ré%?g;l fhe specific
application ofefitiseased hndiddelabsmmioldoubathsrofileent determmpggvthetitnent regilyretss and
therapies for gt nchividual nas Reen.disgace ﬁ@i@%%gq@%m%lym&uﬁﬁ mecha@ME treatment

regimens have been determined using molecular profiling in combination with clinical characterization

of a patient 8RS8 BBLARIAH SR A ATy H BRYLRI &K Yol AYa° B AEHSHP B T dfonal
Classification ofrdid eakesicloraexampié/iand thegdatesguehablzdeSiwere tohgterithinid petaboratory test

resuls, x-rays, lona. eSSBS mats e patlstkand Ancelarmedigal jpformation

typically relied upon by a physician to make a diagnosis in a specific disease. However, using a
combinationttt selEkirsir hanen At BEEEH B molecular profiling and clinical characterizations (such as
the diagnosis of a particular type of cancer) to determine a treatment regimen or therapy

Background of the Invention

Disease states in patients are typically treated with treatment regimens or therapies
that are selected based on clinical based criteria; that is, a treatment therapy or regimen is
selected for a patient based on the determination that the patient has been diagnosed with a
particular disease (which diagnosis has been made from classical diagnostic assays).
Although the molecular mechanisms behind various disease states have been the subject of
studies for years, the specific application of a diseased individual’s molecular profile in
determining treatment regimens and therapies for that individual has been disease specific
and not widely pursued.

Some treatment regimens have been determined using molecular profiling in
combination with clinical characterization of a patient such as observations made by a
physician (such as a code from the International Classification of Diseases, for example, and
the dates such codes were determined), laboratory test results, x-rays, biopsy results,
statements made by the patient, and any other medical information typically relied upon by a
physician to make a diagnosis in a specific disease. However, using a combination of
selection material based on molecular profiling and clinical characterizations (such as the

diagnosis of a particular type of cancer) to determine a treatment regimen or therapy
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WO 2007/137187PCT/US2007/069286 presents a risk that an effective treatment regimen may be

overlooked fg dpaticyar individual since some treatment regimens may vperkwalloFs@difgrent
disease states even though they are associated with n-eating a particular tyg)r;:- of disease state.

Patients witPretastatitkciAter s e salifaimsrcoirBem mrtroathgineshtisns? PREMaority of
patients withhmatastalitceanee Ry eniueily feh O ul9f WieRtmenio [imasHodithait tunrers.chhese patients
have very "Eﬁgx? %ti%rgs %gg%gat{h irittgrprgarﬁgas Erl%% S; ede%Q dsitgglsgﬁac{ efront line and second line (and
sometimes third fine -an %eyona %eraples.g,&l ﬁoug these paflents may participate in Phase | and
Phase Il clinical trid8efos et agiticalifcermagenes: ftheyisnas cesgall{priesatioe R stseansligitsility criteria to
do so. Studiggihiaye shawndhativhenfRatients-participate Ah thass haesal tialhsths mew anticancer
agent may give response rates of anr;/vyher? from 5% to 10% on averagre in Phase | settings to 12% in
50

Phase 11 s&HIG. THEEs PABRI G S Havethe oftisisof e diry HEcaRe A& BES! Slipportive care
to treat theistsydaptofms! line Theredasiréioentipd eencdimexphasiomofamtebestri) dévaloping new
anticancer agents.thaf.al ?&H&(ﬁ %Bgeé%‘xégﬁw% el suHfacs.ecePtonQLRR-UYR reoylated or

amplified gene product. This approach has met with some success (e.g. Herceptin against HERZ/no/
in breast caffiEPREILE5RiMEh BGAREEEOBE I Rih PHONTH L RILY FEEEZaHAnCagaifleVEGF,
Cetuximab againkt &GRR ,\xeml)pelﬂamapmﬁc_nﬁ_t'teﬁtﬁﬁéww& satﬁltrmhanhlaaibywmq'@ms&@ethese therapies.
If a larger nymber of & 8%%&%8&'@9!8%%&!‘ﬁgmg%%%%%m%‘%& 3 BEEIALISITR (9§96S, gene

expressed proteins, and/or combinations of such were measured in a patient's tumor, one may find
additional tdfgBtaserihmsféagiar fRfdmpimst tan by eamamyiudigrepkcmesttieiapstic agents.
Identifying nugfigie agants that ¢af fraahensltiple targets or underlying mechanisms would provide a

metastatic cancer paieptuit.&viable, herapentis Allematys 4o, fhase reamenteqimans which
currently exist. ccordlngllyl/, there 1s & Reed for a system an ethod for etermﬁwlng an

individualizébphiedatdiegsien sertoracelisuaiscstenerivasedrorrradeishrprafiidpdaenis used to
target specifie ganesrandig-@rRReexXpressrE prateinswith-spagificstihasOfagamts /thatis independent

of disease lineage diagngsis. Summar .oft§ Invention he present invention js directed to a
oystom and AT G0, BLte TR RET G bt INBENSIR AR SRSIABIAR Bt Hisoase state.
One exempfaayrmethodaaithB(PiRsetst)invémtiorefopatieteynimegs rsidticehnintdiv entsesfoma disease

state includgs.tbersiepssof Resfering AisstforA08NG andiona teshigl.aaensexpigssed protein from
a mechanisms, genes, gene expressed proteins, and/or combinations of such were measured in

a patient’s tumor, one may find additional targets or molecular findings that can be exploited
by using specific therapeutic agents. Identifying multiple agents that can treat multiple
targets or underlying mechanisms would provide a metastatic cancer patient with a viable
therapeutic alternative to those treatment regimens which currently exist.

Accordingly, there is a need for a system and method for determining an
individualized medical intervention for a disease state based on molecular profiling that is
used to target specific genes and/or gene expressed proteins with specific drugs or agents

that is independent of disease lineage diagnosis.

Summary of the Invention

The present invention is directed to a system and method for determining
individualized medical intervention for a particular disease state. One exemplary method of
the present invention for determining medical intervention for a disease state includes the

steps of performing a test for a gene and/or a test for a gene expressed protein from a



WO 2007/13718711US2007/069286 biological sample of a diseased individual, determining which
genes and/gy gsaB,/eRLessed proteins exhibited change in expression compafrd ig,a.defsgence, and
identifying a drug therapy used to interact with the gene and/or gene expressed proteins that exhibited
a change oftegiosaesiepmiiais otesing ladiséudeadetestmivtog Wihidnge sespradt ofadrs exersothry
embodimentefidhe Rventianuhesierafidastilvingadrug theraeycussdtintgiagt wish.g gene and/or

gene expressed protejn that exhibited a change in expression mae/,include the step of identifying a
drug therapy YoRY i AiREHTRE R B0 P BT E R SRR A TSRS G Bas e MR g A GhtaSenerated from
clinical trialsef expresnothbrtaspect efithe disense-dsstritied éxemplasyeemifodimentaptig present
invention, the 3leR.-PEFRETING.AJSShiokd IPNR ARMY AdRSE %4 9608 eXRIRSRE] Rrofein may

include the step of performing an immunohistochemical (IHC) analysis and/or a micro array analysis.
Further, the %%"p%ﬁﬁéﬁ@?ﬁﬁﬁ@reésﬁ‘?i(ﬂ@%ﬂéﬁ}%ﬁ%fﬁ%&f%ﬁ%ﬂ&ﬂﬁ?ﬁéb BrpEFSIFRIAY an analysis
using an exprassidiiemifymariaymug canparative genasmiethy bidization{GakEhsnicre:atay, a single
nucleotide p@i&m%g%@g@ &L\Ié%)lgy&[]oﬁ%%a% n"f‘célﬂ% scent in-situ hybridization (ISM an in-situ

, e

hybridization (ISIl), and a protecmic array. In addition, the step of performing an IHC analysis may

include the step offpefemeirfgrart IHChenagErsdrseEb ek sEcaES SER Gstotenh Nhikh mederles at least
one of Her2/hNeui&Rine RedfipeHésmg MektEoMSid: £0280a RR8ide ¥ Hind W fei2dGR%ie, Androgen
receptor, C%Saz’igc%%e':@é ,Sbt\gz,OCI:Dezr?d a%g \e{rl?icr;n':'unoh‘l? %peothe[ ct of the i%\//ention, the step of
performing a Micro array anglys'r% in the a60ve-describe é%’%qgg?f r?"lnél% bd oY ((’featérr’h%ﬁ%ing medical
intervention Fomaziidevs efemher nfgysipe vicee tias nepe ofiper foraniaep i isiorey arclydatialytsis for a gene
which includgs @t fgasheng ofBGH2 1A ARESR! ROGERA KIToRRGERBGRWS2, ZAPT0,
PGR, SPAI}C GART, ggéfgl NFKBIA, MSH2, TXNRDI, H A,C]]ﬁ%D%F' , PTEN, CD33, TYMS,
RXRI3, ADAYTRFERACIIRREE EEF 1071 "TOPSK BRERD MR CHRBIBRY 16B28, MEM,
IL2RA, DNMIThr¢dSRCiA;sER BREJERBB 2IS8S TR vtk YR zBH6 SBIPOAR, CRS2oRIGER, OGFR,
ASNS, NEKEZ, RARAGHSAA DL PAME S EREGuERIEOMIn EOLRE SNRHE SHRITRE FSHB,
FSHR, FSHPRHlI, foiate receptor, HGF, HIGI, ILI3RAT LTB, ODC1, PPARG, PPARGC1, VHL,
LymphotoxiR BatR R A8 Y, MghysH & Saetn Bkl s Tosb Sslufsaet Vs e alcE2, AMU C,
ADH4. AGTHAREG:, CR2 PRDKZ, cauER|inviaHd, NEKB 1 CD230n y&t, anetheDaspet afohe?,
above-descrihad g?@ﬁ%@ﬂ%){ %@,%@ﬁ%@i?@ﬁﬂé}g&?{}% the step of performing a test for a gene
a

and/or a test for a gene expressed protein from a biological sample of a diseased individual may
include the step of harSkARIFEAH VIS POPTHIB I8 PR Al FSHOUTIH 9 286 intFmBRIxtschemical

analysis on adumee-asstibedséenpide tasmiime WhishpaResandiongenaeprassaddqseteins exhibit a
change in exggession gompare reference may include of determinin gxége'%her 30% or

to e. ste
more of the TUmor Cells were +2 or tg‘?gra er stan ing f%??ﬁg? ?’éﬁﬁé?%e e ee\%lﬁ'r%slsng pro?ein. In still

another aspléestonte Bodde HES&ibEd BXRmBlAAF FrethB of B eFBlasehiNaveAtiBi) theRtep of
gerformgyg @_mﬂdpmge;nglggﬂlpmmkt?ml?gn@@mm_ §$@§m@}e}i®@$@?_ @iﬂ@dp@@@i,sarrépkh% of a
iseased in in e step of performing a.micro array analysis on a tumar and the step
of determin%g&%?ggggnég) luéh@/%}r &3?’53 éx@fgslsé/&z 8?0?59?5? ’eoﬁﬁr&ga%%gﬁée]fﬁleggﬂé%%ion compared
to a referend® 38y Michlid éLitie/stBpIgflitdmtiPying HidHER, gRiE2afs TR redllaté DR RIsy$A;regulated by
determiningpfiather 3¢ fialk RNBIR OA SXRIFHIGR [ RRarHglAn 9B rahiNe 1R GRpral tissue of

origin reference is significant at p C 0.001. Furthermore, the above-described exemplary method of the
present invertiBEYSr d&Fhirdh iR et o & JiSERBE st dpde i 557 4198 ifGifide the step of
providing a patientldrdxii rédt @bich iBRARIE PHERAGEINJETD, expreisionioBdhcrRgesnas and/or gene
expressed pipleing alang il A Rossible gpia iherary JoiiRteraption X gaclmiing gpenes and/or
gene expressed proteins that exhibit a'change in expression.

AREG, CA2, CDK2, caveolin, and NFKBI1.

In yet another aspect of the above-described exemplary method of the present
invention, the step of performing a test for a gene and/or a test for a gene expressed protein

from a biological sample of a diseased individual may include the step of performing an
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Another exemplary embodiment of the present invention is directed to a method for identifying a drug
therapy caw@l&%lgl}(ﬁ@cting with a molecular target which includes the SE?@%@Q&%M@Q a
molecular target in a plurality of diseased individuals that exhibits a change In expression when
compared tarammoshisib¢efariericaabinivistrating sndithy sap reipdetothertisesk ddndivigieds that exhibit

the change jn,.RxRressionRihe MpiseY Ao LRI SGI.IRIIRG ANY:CRANGEHN thauaolecular target
of the diseased individuals after the dru%therapy. Further, in one aspect of this exemplar

0 y
embodiment'§rEmIE AT e RrNF R AR g e PP CuBabE e fc A g Ho1ER tHEMRBIecular target,
the step of iftertifyingwamgtecutaptasge tpintaiplulalityiibhdiseasegdandofidualkdtivatdexhibits a change in
expression when compared 0. nRIMAISIRISRCRINRY ingluds ing.SieRabpeiarming A fest for a gene

and/or a test for a gene expressed protein from a biological sample of the diseased individual where
the test conipides hachfFteRrGGaNenieR anesjogiralySeRlrdbr dinsrsrd pAAYERAR&. I vet
another exemplasyembedipaniafiiba preseatanuentionoasystemid prostiged fereaateimining
indvidualizeg medical intervention for.a disease stalenhere e isismingludesadqstserver, a user
interface for acceésmg the h&st server 16 dccess an input dafa a processor for processing the
inputted datefacArenieny Esiisedho Hise plotestbiferdisiingense procwssadidedacantPirstructions for:
a) accessing:gmelesklRtprafis:takeindr o @i Weh 200 % InRdbirnety H207/089-861hiokogical
specimen 01; a patien} Pg determinin ¥vhether at |ePS'[ one 02%%8{16’1:6‘&6% expfes: egeprotein, a
molecular meénanish, and dtieFmoiecular Fn%%béc?gsﬁtlﬁng rom'the molecuiar pro e exhibit change
in expressiotesohrdarathdany mortial péfbrerressnand alfiaedersdingraitinggrtdrabipidateitase to identify
one or moredrygitherarias thay interaciwithir 9epSrHReREnePIRSSRARFAIEIRRMPIggular
mechanism, and/or other molecular findings that exhibited a change in expression, an% a display
means for diSHIANRNGS GARE '3 GENEURRIRSLE S BFS I Oh S SERTET I BEHARRH 4d Bther molecular
findings exhibitiibip aropaingepinfex pressiom andh thehdriigid renapmeslihatcinteractseadipthems With respect
to the exem&l&r&ﬁmpgg{%gygnogmsg@hsent invention directed to the system for determining
individualized medical intervention for a disease state, the molecular profile taken from the biological
specimen may incitif& th&*Sa A TRt HBMRESF R pRlipay s Eraried it a g ahed Bhalysis
described ahbpyerviiha efefenaepp diatiesifaxermplagyeinbaditoendroftihe pheésent inkention. In addition,
the different fypes. ?Je“lﬁjl% analyzes 1%"15‘1%%’ i atgﬁh%ﬁ@e§f%%%%%§%®{agaﬁ@‘_%ﬁs analyges may be the
same as those described above with reference to the fitst exemplary embodiment of the present
invention wisleds idirspresdion ¥ heetRBaFsr detewiitiigrragrealntaiehtea $orediiisense state.

Still anotheryexemplady IvhRdingnt ofHibe presentinvestiendsdiseaietiaaunethod: fandetermining
medical integvtention for a disease. stt?te w ig&ajptclydetegft e §¥§£§ gfi§ 15f%5n]isn gl'_[ lgeaggu one molecular
test for at le&sf %rﬁrél?ér%n& #énT4 bio gg?g:% sampalegof a diseased indivi ual, e%ermlnlnggwhether the
target exhibttsrapchdigben xmession dompearetpio s yahedinen! elrdnidéntfiinigenti&ant one
non-disease;spegifigRoephthabintprastanithiihetaraatihal exikitsa shgngedengxprgssion. The step
of identifying at least one non-diseased specific agent that interacts with the target may include the
step of idenfMIFY & JRIRS L PARY A G AN ST3ES Hl(gwfeww’émbétﬁtéﬁg%ﬁif@r%ﬂrreeg dse and/or an
automated rektewoofpdatd tgenenatedréferndinicaltriale. tre addito psitheexe mpkdpreargsodiment of the
present inveplipn diradied Ra BelbRddprAsiermining medicalinieventionder aifisaass state may

also include the step of providing a patient profile report which includes the patient's test results for
various targ¥ReEnHcalfyt I fefapieobistashenticam dSETbenmiysts an¢ion &85t BEAONNIng at least

one moleculanteass for at least one target from a biological sample of a diseased individual in the
exemplary embodiment. 8l {aPRiEnal ueaiiandealed-to-mmctagiy JeisiuNiRg;pedica
intervention for a disease state ma§ include all of the above-describe anagses relating to
immunohistéehésisieanme |oyiaitanlsiedamadimt igtereniem &y < siRerthirfe Hee afy288ising those
analyses. includes a host server, a user interface for accessing the host server to access and input data,

a processor for processing the inputted data, a memory coupled to the processor for storing

the processed data and instructions for: a) accessing a molecular profile taken from a
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WO 2007/137187PCT/Il 82007/1169286 Brief Description of the Drawings FIG. 1 illustrates a

block diagrgpphah@nexgmplary embodiment of a system for determining ingjyigyaliged,asglical
intervention for a particular disease state that utilizes molecular profiling of a patient's biological

specimen thfiesHeh Wréase 8hachatient bFjetermisingfivhrthrireioleast exembrmBerembagiment of a

method for detersminingtiielivichidied medisainteiyeniomin-ainantisnsy diseasersiatenthat utilizes
molecular profilling of a tientg% ioflo ical sgecimen that is non disease ific. FIGS. 3A through
molecuiar |e1 C ag {

pe
3D illustrate an SXemplary patient profie report i Secoraancs with SEPEESIEE. 94 © Fic. 4is a

flowchart of &fcestegripiary @ampodimensofadensihiothéor denclying halspigsthetapytageriticapable of

interacting viithe 8. tas et pres ElGR1@nl 4 bfeladycharisand diagrams: Hésirating variqusJparts of an
nformationba%%% ggrsonalized medicine drug, discovery system and method in accordance with the
|

St @ EIEE° 1B SRS elniBtdr LSHeEn At dRis SRl EtadERAh dabidlis parts of the

present inven
information-basedep erstmalized enddicichduisg disdovenynsysteln andinpethbidishgwehimdelGS. 5-14.

in expression and the drug therapies that interact with them. With respect to the exemplary
embodiment of the present invention directed to the system for determining individualized
medical intervention for a disease state, the molecular profile taken from the biological
specimen may include the same immunohistochemical (IHC) analysis and micro array
analysis described above with reference to the first exemplary embodiment of the present
invention. In addition, the different types of these analyses along with the genes analyzed
using these analyses may be the same as those described above with reference to the first
exemplary embodiment of the present invention which is directed to a method for
determining medical intervention for a disease state,

Still another exemplary embodiment of the present invention is directed to a method
for determining medical intervention for a disease state which includes the steps of
performing at least one molecular test for at least one target from a biological sample of a
diseased individual, determining whether the target exhibits a change in expression
compared to a reference, and identifying at least one non-disease specific agent that interacts
with the target that exhibits a change in expression. The step of identifying at least one non-
diseased specific agent that interacts with the target may include the step of identifying a
drug therapy from an automated review of an extensive literature base and/or an automated
review of data generated from clinical trials. In addition, the exemplary embodiment of the
present invention directed to a method for determining medical intervention for a disease
state may also include the step of providing a patient profile report which includes the
patient’s test results for various targets and any proposed therapies based on those results.

The step of performing at least one molecular test for at least one target from a
biological sample of a diseased individual in the exemplary embodiment of the present
invention directed to a method for determining medical intervention for a disease state may
include all of the above-described analyses relating to immunohistochemical (IHC) analysis

and micro array analysis and the genes analyzed using those analyses.



Detailed Description The detailed description of exemplary embodiments herein makes reference
to the accogpanyingdfgvings and pictures, which show the exemplary emhogimsnt-Rygy of
illustration and its best mode. While these exemplary embodiments are described in sufficient detail to
enable thosBrisfiegexintien-of tae Dieawingshe invention, it should be understood that other
embodiments maylee realizgdand tedlegicalang meshapee) chanassmar hespsagenyithout
departing frg(g] th§n§ ir‘i]lt1 (fl‘r,l.(g Scope of (%he in\{entiotn. Thus, the,dztail d description herein is presented
for purposeS ot Muateation SHR and ot S HRFIERILEST &Ratistsis L das MRy of the
method or protesskideséliptions paidgnebedegutéspiviary tedér mndiacesnetdifited to the order

presented. Moreoygt, any af fhe dhRctions QLsipRs MALBE QUiseHIcad iR rResarmsdRY one or more
third parties. Furthermare, any reference to singular includes plural embodiments, and any reference

to more thal B4 SRS oMENEhAYSAERHRS LidgbisidifbaRREntale thehrhizcsakaletiitevity,
conventionaird@iagsteverkéngs bipplisatiopeciersal dpmentaddeathepchufictional aspects of the systems
(and components esindividual ing.c f described in
detall herein._Furtﬁ%etrrt?n'o3r}é:3,dt'?rggjL }%\}/(%}5’2%{13%![/[}1]%7%%3@%%%%6%@%%3?8@6%%&%%&9 ?r%régseshown in the
various figu?’ég‘&?ﬁtgﬁfg&: ¥erein arc intended to represent exemplary functional relationships and/or
physical couplingFlietwiarfithe hvarisus elements hishilads nolerbthat manyakesnmaiive or
additional f [ lationshi sical connections may be present in a practical system.

The variougﬁs]%é?gr%é %Ig(n%& Sg%éa%ﬁiﬁugggeﬁﬁhg%ﬁﬁay include one or more of the following: a host
server or other cofAatifg SstdiniEchelti andy s Brovabssrforgpreiessmgsdigializfaraiomemory
coupled to thedarpesssartar st digitahdatacansippit digitizemheoupleddaithe-prpgessor for inputting
digital data; an %P&”%a%i%? program stored in the memory and accessible by the processor for directing
processing %Fcﬁgltai/d’a{a by the processor; a display device coupled to the processor and memory for
displaying informatioR derivedtrawndigitalscata provessedisgetiiedorotessopnamdrs plutiadity of
databases. ¥ aransodabasesshiseglersinimy dng ugs Ratie s data.sHchasamilyhistory,
demographl}(l%gdsgﬁvironmental data, biological sample data, prior treatment and protocol data, patient
clinical data, molecular profiling data of biological samples, data on therapeutic drug agents and/or
investigative drugs, a gene library, a disease library, a drug library, patient tracking data, file
managemeptdaid fogegalnanagement data, billing data and/or like data useful in the operation of
the system. As those skilled In the art will appreciate, user computer may include an operating system
(e.g., Windows NT 958810087 R N RROPRItN, Shafa Miadogn dekeassfiEnss Vaous
conventionatsuppostispidwaiesanddpivens dypitall s assantadechipithy conbpditess: Thevgpaiputer may

include any,syighls RE(EANabSOTRNICT, BEINOI COTPIEE, worlsiation, minicgmbyier, mainframe or

the like. User computer can be in a home or medical ith access to a network.

usiness environment wi
In an exemph&igiErhBedihie moskicdssssiibedidh Bnativerkmastivre hetérrtigrotighald be
commerciallyRyadiabiewek-Dransensaiwarepackageand hASHKradAersidhiiRIeKaetwork” shall
include any electronic.communication: means which. incarporates.both hardware _and software
componen%s%%%ﬁc a o@%ur?igg ﬂ)nﬁﬁgr:n}%)ﬁng tt}heeSﬁg}{iéag%n%cf?ﬁe%%é%%ﬁ‘fﬁ%thoé)dt gﬁ’gW%ny suitable
communicatittilehaieaeiotisuckers for pseasnisie, fartalepheneofictiveriztion extyamat, st infranet. Internet,
point of interactiaprdevicaapersanakdigitabassistant (8-Go RalBIRIHRBlackbsty@)megliular phone,

kiosk, etc.),lonline 9 mmunicadtions satellite communications, off-line communications, wireless

communications “HSALPSRUSFEH ARt i CRHBRLfbica s SRS ANSTRIEE 3Re&"HBRwork (WAN),
networked &niitiket deviess nleyboandsmoaseand/ oedmnslitablecamnaunichtidnpertidata input

modality. Margaysl2Ithaughibr SYSERR.Meakenty des eSS NEIRIN. A5 Rsingdmplemented with
TCP/IP communications protocols, the system '
more than one component may include a singular embodiment.

For the sake of brevity, conventional data networking, application development and
other functional aspects of the systems (and components of the individual operating

components of the systems) may not be described in detail herein. Furthermore, the



WO 20071137187PCT/LTS20071069286 may also be implemented using IPX, Appletalk, IP-6,

NetBIOS, %%(ﬁ%ﬂgmber of existing or future protocols. If the network {g1 /E}@%{)}H%%%?f a public
network, such as the Internet, it may be advantageous to presume the network to be insecure and

open to eavestrappersn@pboific infdrmationsdlated tothé gt dtocolsystancddedsoanprapplication

software utilizeg i, GORNELIAN LG IR IEIIE! {ﬁ]9&;@E@Ugﬁﬁ%wmgemg%mu@@mm%.aft and as
such, need not be detailed herein. See, for example, DILIP NAIK, INTERNET STANDARDS AND

PROTOCOLSP8SSE JRGA harmp plere iy 7o a8 iAr & NS B X I EPFh I BORIFRAY AND
ERIC RAY, MASTEDRI NGy b hisehi0r(1907)icandtasittN, TCP/IP CLEARLY EXPLAINED (1997) and

DAVID GOURLEAND, ARIAN,T0n\ T, THE, REFINITIVE GHIRE: (2002),ihs sonents of wnich

are hereby incorporated by reference. e various system components may be independently,
separately PUONESivAIYSTEBR BbARIC W e 1etFETROIZE g tag mRECGrBIeR fPichieRsEs #6r example, a
connection gl lpiernetsebAcedrprddei¢Sit)cemer e docaklanp-asiis ypically useehéa connection
with standard modem communication, cable mode ish networks, ISDN, Digital Subscriber Line
B R b P e BT SN RS TANDING

cou e 1
(DSL), or variolis erefes ‘communication

DATA COMNRINIT AT QS {tPToBY, tihieteisskarépydiieditoracees tyer efedeniee datishyoted that the

network may8e:i6ap| e MeRiAS LR P eSS RebaRrkansWdhas 25 iterastyentelauigian (IT")
network. Mo({(-;-rg)v\é%r the \%lstgﬁr% contem%l‘? es the use, sale gr distriPutio of any goods, services or
or |

fom GRS ar IS ISRan®) AR &rmhud e rdifaeoasks JaLq¥erein,

information over any ne
"transmit" nigfainchidessehding whectnohid:datddnodrenectystdamdphigomenddoarapthersver a network

connection. Adglitionally, asUseeifecainva fatR ey udesecompassinddniematipnsuch as
commands, queries, files, data for storage, and the ,ﬁke in digital or any other form. The system

contemplatéd HSH PR L ALA R QSRR RS RIS AiRRYy oA A bheeitvidualized
computing, sedurityvastthadentity solutionsliiauatanodikeaco ivpiting dagnmitredityatmptitikigg mobility and

wireless solytiong;QpEn squIges hiometrics. grid camputing ﬁﬂff/@ﬁmeaﬁ OHRUING e iy ANY

databases discussed herein may include relational, hierarchical, graphical, Or object-oriented structure
and/or any &tH&F erfabasalcbnfigifratiddhess Hiiien i sta Pade HoRIEtiCH AP TR RYETBRY to implement
the databaseslieludef2BarysIBin(WhitevRiaings NY) svasooswlaishaseprodats syatable from

Oracle Corpgrafion (Redwood, Shores, GA). Micipsolf Access orMicrosoft SOL Server by Microsoft
Corporatior?%l‘-aee(?rh § \?Vashlngton , or any other Suitable gafaggse product. o(r%épove , the
databases ﬁxﬁéngféed with computers. The computer may include any suitable personal computer,
network computer, workstation, minicomputer, mainframe or the like. User computer can
be in a home or medical/business environment with access to a network. In an exemplary
embodiment, access is through a network or the Internet through a commercially-available
web-browser software package.

As used herein, the term "network” shall include any electronic communications
means which incorporates both hardware and software components of such. Communication
among the parties may be accomplished through any suitable communication channels, such
as, for example, a telephone network, an extranet, an intranet, Internet, point of interaction
device, personal digital assistant (e.g., Palm Pilot®, Blackberry®), cellular phone, kiosk,
etc.), online communications, satellite communications, off-line communications, wireless
communications, transponder communications, local area network (LAN), wide area
network (WAN), networked or linked devices, keyboard, mouse and/or any suitable
communication or data input modality. Moreover, although the system is frequently

described herein as being implemented with TCP/IP communications protocols, the system



WO 2007/137187PCT1US20071069286 organized in any suitable manner, for example, as data
tables or Io&lgj&ﬁa}nﬁgjﬁach record may be a single file, a series of files, 3Jinkad sekies,gf data fields
or any other data structure. Association of certain data may be accomplished through any desired data
associationmeghitigue supleastiadssikpdRiK crpletaticdd-in WaBIRSFOSExampientmbeasociation may
be accomplished.&jihgrmaRMalyOr RieRAIGA K- ifHomalc sespaiation leshnigues may include, for

example, a database search, a database merge, GREP, AGREP, SQL, using a key field in the tables
to speed sdAIEHEs, LdtRteRfACAARITRSIPRIGHEA the PEIeaif Bie LS SOIfing PetBU<Sn the file
according teaaekm@mz@rdSpéois&rﬁwwmmqinummmrtHawMe@mesassmqhat'anq stppaniam be
accomplisheckiy, 2 JAARIReEAR [NGIRD LRI ABIEHE IR An oW IRIdA D PlemRelpcted

databases or data sectors. More particularly, a "key field" partitions the database according to the
high-level ctads #f wbc@%mé@%;ﬂ%ﬁéq@epeﬁ@m. FS5EeRinfsiRiertRih iy Pes o HR ilay be
designated @ adsey fialdireophdality ofomlateddateotahles: anghithe datatahlesaaywtben be linked on
the basis of the type of data in_the field. The atﬁﬁg responding to th jeld1 J ch of the
linked data It)aEbB]%%{\ﬁs gﬁe¥e?ggly the sarﬁ’eehgp ?;%‘E[ IE?Gsame tiyrie F{ﬁc?v%])eg%ar?%zfégt%glef%%%g similar,
though not fdeifical, ErtiaaiNEhe(keS/ fictod mayal$ePRLEMKkad hyBRsing KERER! fbF exdiple. In

accordancepyith,oRe 6DIBeditoeNharysHtable Katastasage technigua Baybeldilized to store data
without a standard_format. Data sets mag be store%fg%g%a% nsi"itagl?lr%?&hni%gm iQt‘f\l/Lejfjing’ for
example, storing incivIAURT FirdE Erifg A TE) 1R AR SR M iplenienting & domain
whereby a dedibiatechfiledis gbtenterbthaicedqiobels ariechinrlodesefenreatnly. flesmmsataining one or more
data sets; ugingdatpsels siatrshln indlyidalfiieR 43iRg & hieypichicaldina.sysiams daia sets stored
as records in a single file (including compression, SQL accessihle, hashed. via onﬂeﬁor. more keys,
numeric, alﬁﬁ&%ﬁda%%mﬁ?gﬂﬁﬂlé?aéi@?);Cg?}?a?ﬁ/o{eé?gg Bbsty B OB Stdreihs UREPEEpeci data
elgments encedeDUSINGH SKmE m&s@ daﬁmeiﬁnaa:mtsnsﬁbn@d, as¢yngupectertalBEgments encoded
using ISOMBGARATRBH Y BRXNBIAMRbH 25995 AnGE ROa&and Réemoand/apother

{
proprietary techniques that may include fractal compression methods, image compression methods,
etc.  In OREEREMBIET)EFA B TorRUtAR BBiiRF RPN daa ate By ST iRFBYAGHSHCTh different
formats is fagilitated Ryl eingstbe (ITosmatiork as @d314) Bhe[dusmamnibinplayeinfior matiae can be stored
in a storage space assaciated it 2 dataset The: BB meihod may sigre data sefsias Lngrouped
data elements Trmatied as A block dfialnary via a fixe memory offset using either fixed storage
allocation, diretiiaraitedesabshigisds, or best practices with respect to memory management (e.g.,
paged memory, leqst seeaRtiSedn MO 200 141844 8ZRGE/LIS2007/ Q8R286netsm). Bitdising BLOB
methods, the ability to stor%v_arious da}ta ﬁ((;)ts tha'%,havg éjcgf;egeﬂt foeraegslfe@argmta"gﬁaxhrgastorage of data
by multiple SHBPARYEIAREE GWR IS St TR B8Rt 8ETE! Eor'example Y afirst data st which may be stored
may be providedebsnenfinstspagtyn @rsetonduthtas semwhith, mesyibe Stotedhimby berpgovided by an
unrelated segond paity:and ¥8t anbirg-gata set which may be stored, may be provided by a third party
unrelated to the first and second party. Each of these three ex?gu%?vr% data sets maﬁ{ contain different

d

information that is <o FEF TR éﬁ‘&?ﬁfd‘élﬁéf%@f’&ﬁ’f&%% Eh RS ERANE each data set
may containpawhsets afddatdithdtaélsd naybedjstiactftpnacthelesttysetdutions A statedabove, in
various emhgdiments, the data canRe.starsthnithont regarddRip commen famab-tigwever, in one
exemplary emb‘%ﬂdi?néé%t, the dgtéﬁsggt (g.%g’]., BL(Y%SIB) may be annotated In a standard manner when
provided forsRhifpRESG TR datah THRPARRotation may comprise a short header, trailer, or other
appropriate indicargrralaiesido @aahdatrssi that incorfiglrechit tonuelitafopmaplios, useful in
managing the.various data sets. For.example hthedgtn Eagg ay.he called a “condition header”,
"header"”, "troa% ‘é‘%f’ %?mggt%sqﬁtwgrgpn({%arn £1a0§/ %romr?r%ge anl?rq1 |catt]ionS of tr?e st%tus of the data set or

may includezatideitifiansobretatd dadmpisprsaifibasairbiss Bywner SRty SUbéetiadst bytes of data

may be useg{9, indicaia{abaxampledhedaninoef e isSepRiyNRERIdhe Skds, ey,
ansactionipem agrsfip accoun jdentier,oy he,lie- Eactyof theoe qondiion agnafations are further

Washington), or any other suitable database product. Moreover, the databases may be
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The data set annotation may also be used for other types of status information as well as various other
purposes. I%,%% QJﬁ ,}he data set annotation may include security inforrpe%gaﬁ%@%jyg access
levels. The access levels may, for example, be configured to permit only certain individuals, levels of
employees, sgmpahiesngrsotiade entities for acoesks, datsetd]@raoqéumihblece s dio spedific data sets
based on the ransAGHon ARSYSLYs QAL 9THRLa LS PlledlE: SUHNEHPOsS, BRGEEUY

information may restrict/permit only certain actions such as accessing, modifying, and/or deleting data
sets. In one’ERAFHHRY PletqEt sttammstdorr TAENRATe tHEp W A edasia‘s EEBVEREF B Re user are
permitted toichblatecasolatassetsy anous sderiified usersamaydhepetpiited issadenssthe slata set for
reading, and. altess ALe alfegelhal sxcldedom acessing.ihe dala ek, HRURNRL. iy access
restriction parameters may also be used ahowmg Various entities to access a data set with various
permission BvREsa®apBPRatedafbast atarcthluttinbr thaRead SRGT rAlld Fhay Ye vstwived by a stand
alone interagtioncfieyicre aanfigiyrestie adendelRtremieriti:areangrgntthe«datkinacapdance with the
header or raller, WO 20070 STISIRCT 920071069286, One kil n e artwil aiso appreciate
that, for secur‘ﬁy%easons, any a?aabases,gsys?ems, devices, Servers or othier components of the
system maylbonsistisfiemsicoonilsibaticsarinbisbest kit adsinkres loeatiohnstion. feultigianbeatioas, wherein
each databaseQrrystenpieciides anvnkyasions switable security features, such as firewalls, access
codes, encryption, decryptjon, compressjon, decompression, and/or the like. The computing unit of
the web client ma%%e Péffgﬂ%q%rbhiﬁpéﬁ/véﬁgfaﬁafmé B rREA B REE d 1St B HRi S Set or an
intranet usindpstar davdctialafipsEalylehOBF dieliny bitherdm@meeprotogptkndWatamtine .
Transactiong.Quginating at A wak clismimayRassdhrenoha.rawalkingr deidopieugntinauthorized

access from users of other networks. Further, additional firewalls may be deployed between the
varying comBReAtsBY bRIsoamsrod tRdrRhedtfis’d  The AP AFRPRENSdR By Pardware and/or
software sutiallyncaunfigidnae lﬁmdme'tﬁttﬁMsSiscmfbmhsm'& andécxrrgjﬁtfﬁﬁprdse: mﬁﬂmm@eesou rces from
users of Othge{tyﬁ%%rﬁi#gﬁ%ﬂ%%%{%ﬁ%ﬁ%%t YeR& CORMgURRA.LO KN QL LeHIICt AGRESS, P various

systems and components irewall for web clients connecting through a web Server. Firewall
may reside hiivaryiriyEoftigiramiiasinrIeIig S ST ispReciBRr PrBX AR A d P aket Filtering
among othekgnkifeyvalypayiedategiatedadRiman yahsatvertil anyoibenGMS eeraponents or

may further reside as a.ﬁl %a@tﬁngqltltyi.n " di-lxége f%?m)plljﬁelrs dﬁggﬁg%ﬂgéefnglgsa){] grrégvlgl?%i rz];lesunable

. 1ng any sul \ a .S
wehsite or outflegln%rne- aseda grapnical User In er?acepweﬁlc IS aCCessSIDIe DY users:

embodimentS HEM i bsofilnransétrn forpiaot Saerdemgin Shenicra deficriethSictiogs!Séader (MTS), and

Microsoft SQ@k:SgH¥ek e sestdniepRIMACNR Withdhe Migtesaflaperatiag systematMiskosoft NT web
server software, a Micr.osoftl§H L S.erve%dat%gﬁ%gf ystem, and a Microsofé Commerce Server.

AdditionalIy?t%er%brbﬁqélh‘flsd%c S ALASLGY |cro§o?§§¥jﬁfr§er%t§r?65r%{8 & ésyffﬁggslﬁgrmix MySQL,
Interbase, etmglmaly biechskutteoproviderars Actives Hiata Disjedt (IAD®)complidensdataisase management

system. whlhewommunications. inpws: slrat. dankasesordisplaysdiscuased herein may
be facilitated through a website having web pages. The term "web page" as it Is used herein is not
meant to Iiﬁ?ﬁ@@ﬁ@%ﬂd@%&@ggﬁd Q&Eﬁ’.gﬁﬁoﬂ?{ﬁ&ﬁrﬁﬁ@fﬁ? B8 YREEAREG R SLPTARR the user. For

example, a tmpiﬁaliwebgitm@hmmdesjmadmmm(mdam HKWI@&B@MM@ mﬂious fprms,
Java appletg, Javascr 'B%o&%{()@ m%@JNS&&%@QE& (ﬁa%lﬁ’%cﬁﬁ@ﬁ&@ﬂl%ﬁ%@é@i@%@ﬁ@déc{ﬁ% o (CCIl),

extensible markup language L), dynamic HTML, cascading style sheets (CSS}, helper
applicationsSstuERsHen Asthede file. A server may include a web service that receives a request from a
web server, the requast éReksIing enbodiment, the ability to store a wide variety of information in

different formats is facilitated by storing the information as a BLOB. Thus, any binary
information can be stored in a storage space associated with a data set. The BLOB method
may store data sets as ungrouped data elements formatted as a block of binary via a fixed
memory offset using either fixed storage allocation, circular queue techniques, or best

practices with respect to memory management (e.g., paged memory, least recently used,



- WO 2007/137187PCT/US2007/069286 URL (http://yahoo.com/stockquotes/ge) and an IP address
(123.56.78%%]%}97 \QI,?b server retrieves the appropriate web pages an 857 5?‘?/0‘29&@6“
applications for the Web pages to the IP address. Web services are applications that are capable of
interacting with).otBerappliBalidhsnemeda tembilitnications ymeansisuckasith@dntaiiiiicM/eb services

are typica"yfﬂ’ﬁr?ﬁé’fQHlﬁE%Q%Q?o%Qﬁ?B%@éﬁ/ Rk oA QEEh HY 3L apd HPDI. Web

services methods are well known In the aft, and are covered in many standard texts. See, e.g."ALEX

NGHIEM, ITe¥¢mesERY e st/ R ABKIEP EeRTHE ERTER PRISE{(RO3): 1ferebaticorporated by
reference. set ¥hemabybasedwlinisad databaserionthersysienand meihad obthenaesant invention
preferably has the ability.to upload and store clinical data files in native formats and is searchable on
By clnical B Ao e S R e Y G TR etacam
to enter clink@anRathtidriboiomremg surly Yotainssisitey regittinitioene idenaision thaiddition, the

web-based elifnigal databaseds fexide.gnemay hedMleandutSL Femablestiobe ahle9 add user

customized cl)u&-:-stioq)s (%é/n?g”liczall%/ urtherBt etda'% aset{]nclu%est exportability to CDISC ODM.
Practitioners vrx}lﬂ"élss”losgpﬁ)recﬁﬁte AR SrE A UM bR SF ietRdds for displaying data within a
browser-based doéarieind. dave. mayripayeptedantetd. dkcstaindand textrod withimtadiretitiist, scrollable
list, drop-doyylisin gchitaklerigxtiig!dn fhredtextiigld. Parmurwindow-and the likeokikeuwise, there are
a number of methods available for modifying data in a web page such as, for example, free text entry

using a keyB54PGO G & A YA IS LN DK RS BB A BRXEE Ay tHi ARRO@UOTTHe system
and methodnmaydmpdeseribed wedeintinitermsodfefungtionaldiodkccomgenreéntssstréam shots, optional

selections apd,varials DroeesSing.sians,IhhaUdAR aPRIscialRdihalsuch fincligpalibjocks may be

realized by any number of hardware and/or software components configured to perform the specified

k4

functions, F&F&RIfPie 2tReraay s Er flosvdiist dsategratsadireufibmptnetitsse.g., memory
elements, pHeesssing elemeniprikegia eleiments fonk-uprialiesanddhe: lkemahieblnaaycarry out a

variety of funglions under. e, contiol of o0e o Mot icroRIacessars o peL conyg) dovices.

Similarly, the software elements of the system may be mp_ementeée%%ﬂ any programm?ng or scripting
language suh@edCo CndicaigalopratReCHIRI Beidh oMiksosBITALTI Y S e P aliés, Waka, COBOL,

assembler, REfletiMigHahBRasip RQUurvtaradRrecerirgs, edansitiedaskeipdangHageotXML), with the
various algorith@ﬁ%gedlqguisrgeglggented with any combination of data structures, objects, processes,

. a TE11, .
routines or Sffier programming ei€ments. Further, it should be noted that the system may employ any
number WO 2007878 ARGTIOSRE0T068286 wkddenehtiorpdsetkaiguiefdfontenatragismission,

signaling, d3ta.RrReessing. NEHVQEK cantigl.and the like. Rlillinghebnthe.sysiamLardhe used to
detect or prevent security issues with a client-side scrrirting langyage, such as JavaScript, VBScript or

the like. For BBRELnEUHIChER BFER [Sisrabhs SHa RO E S A Bl ShiPBEeHEdowing
references: fBritAippligd<@eypiodraphis, Rrctocdlsppiigeehmspimne Sourber CadednoGickys Bruce

Schneier, pulished aYoIRmMIeY & SORsHS8RG-RHLiaN, 1295) PhmaNa GryPiogaRRY " by

Jonathan Knudson, published by & Associates (1998); (3) "Cryptography & Network Security:
Principles & Pasfie B‘V“’\Niﬂiaﬁ‘i@fﬁlﬂﬂﬁsfhﬁéﬁmmi@éﬂﬁﬂlé%pﬁmhw&@ﬁéreby

incorporateddiprieecneaccessing, modifying, and/or deleting data sets. In one example, the data set
annotation indicates that only the data set owner or the user are permitted to delete a data
set, various identified users may be permitted to access the data set for reading, and others
are altogether excluded from accessing the data set. However, other access restriction
parameters may also be used allowing various entities to access a data set with various
permission levels as appropriate. The data, including the header or trailer may be received
by a stand alone interaction device configured to add, delete, modify, or augment the data in

accordance with the header or trailer.
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As used herein, the term "end user", "consumer”, "customer"”, "client", "treating physician”, "hospital",
or "busines%]éj}%%plgHﬁ?d interchangeably with each other, and each sha%megzwogﬂgéon, entity,
machine, hardware, software or business. Each participant is equipped with a computing device in

order to interact witlhdBeiBysienhamd fdtiliiateapniiniete dta, docesiandrelatainput. dilabagisstomer has a

computing %”@t%%f‘&e@%@, QI RRTSANE GHBRLIGE SROUAR RHEY DIAGS: Ok COMBHERGKINTS may be

used includinyg aptops, notebooks, hand held computers; set-top’boxes, cellular telephones,
touch-tone te1&ptioded aglthiotrEN THe b WHEIRIpEPAIEPH tHEESSteAT adathtthcd &SR8 present
invention hagaugemputing uniiémplemaeniectinihe feimaf arpmpuiesenenrifiovgirgther
implementateiogls %%%c&rg¥errt} Iateg]b%stsqoensxgctgnrp rinscégugiglgd%rct%gmting center shown as a main frame
computer, a r’hlﬂrieclorhputgﬁ ape sgrver, a hetwork of computers located in the same of different
geographic locatiohes eprimatiiiée uiopé e v ehec Kgitapaychn tertlisiares e dusethsatelge@tribution of
any goods, sgsvicesamidiermationpuesamanetwark having.similadifunstionalitpdesaribed herein.

In one exempﬁrﬁ?embodimenﬁ, keach cli%gn crltjstf)mer rtna}?/ be iss%Jed an "a coluntt" or "account number".
As used herd" IELSEBIRRSr SRLEUA Rifber AT SRt deaRy delide” 83Ge  himbat etter, symbol,
digital certifidategsrmditeship idigital signalceneaiogisignal biosndivio osathed idemtifiéviridicia suitably
configured t@,allQw hecORFHLLLID ALFES IS AN LI e ANMD ICAB it he Syatem (e.g., one or
more of an authorization/access code, personal identification number (PIN), Internet code, other
identificatio CERECHRAEFTRE fike). The account number may optionally be located on or associated
with a charge cardfieredit sapdindebit oardaphepaidndardsdmbessedidarchrdmardcardrameignetic stripe
card, bar cogde card, FANSRONARS: radlin feausnsHicaTe oL ABAESRCIART BECR. G RYStem may

include or interface with any of the foregoing cards or devices, or a fob having a transponder and RFID
reader in RT BBhmariEatRth Withth& i athSu R e SGEEsmentas? iy wems and

2007/13718¢Rkpbiet?Bhni0 6028k dah embesishant, dhedomantioouighnoitd bevseo liritedll Indeed,
system may include, any device having.a transponder, which is fig icate with REID
render via H R e R B R R R e
phone, wristiiieeheorzmg sthers fofie talpamslebsfipemg gsradbined b ifreroRfativrethbtdbéver, the

system, computiageHRibonsenisrdisaussed LeigiR may include a "pervasive computing device,” which
may include a traditjonally non-computerized device that is e dded with a computing unit. The
account number maﬁ/e 68%‘%%% u léﬂ%sﬁg léeff)erléldrrllﬁy rﬁ%ﬁﬁ (%?r}%bg%ftig,%%%t%r??geh%beﬁegﬁc, radio
frequency, vhiredésgaphichb watl/oreofticardelvice asapubils o trsasmitlingisr dodadozeindghdata from itself
to a second gevigen midswillBeanmesiaied gy pneef.esdinamskilbin tagartothessystem may be
embodied as a customization of an existing system, an adg-on product, upgraded software, a stand

alone systeMUH FEriBNe P STefiea o tHb ¢ N RSB tRd ST, PeRURE 76V Hata processing,
and/or a convfiuteso firOiF anetpraduct séfceardinglVjdrecsy e Seeetadeaatiascionsienf. ameéntirely software
embodiment,an ertirely,hardveare emRagiment, Alansmpodiment conRigingaResis@! both

software and hardware. Furthermore, the system may take the form of a computer program product on
a computer-ﬁé’é@ét@éa%{%r%bt@%éﬁlﬁ?fﬁﬁ’h%ffg&]comﬁ%ﬁr@&d%%bﬁrBﬁﬁa%HfBHQ%%éﬁgvémbodied in
the storage medionecAMDRYItabglaandpubtess eadakla-staragesmedium may be utilized, including hard
disks, CD-ROM, optical storage devi ti ra ices, ne i Jhe system
and method is des%%é’és %Ercelnn\}vl?%&%gﬁérggﬁggt ?6 %ﬁ%%h%ﬁ%%%ﬁgc d?é}g{a%%sd%ﬁ%_ }%Fés\l/-llcl-:hart
illustrations efanbeHailiiaisiarerel (&gt diering wah daesmplite iptogramPBesdatis adeetding to
various embggimentsethwihide upslensiond tradrashfunctionaliblasksahihenhipckediagrams and the
flowshart llusistions, apd combinations,of fynctignal fiocke, | the flock disararys ang fiowchar
iIIustrations,IPe%ﬁ%Cec‘ztvi{/eIy,e élgﬁr'beolrrﬁeﬁfgrﬁeh%e By computer%rogram instructions. eferring now to
Figures 2-25ibrécess:fiowsand soresnshctspidpistdey averiniershve rabivelimeges @dd are not
intended to ligjit ihe %&ep«%ém‘rﬁ@ﬁé&vgmm P ssibem bereinuFAexABRIRMDE gigRskecited in any
e

of the method or process, descriptions mange executed in any order an %rg %%t limited to the order
r

presented. ItV becasprlE e R HEToORIRY ARLIABERH PHEKES ABProprife rarsfefices not only
to the steps miag iuskrinterdaceratenientscdepictediasFigumes 228 trut hisedocthaviadogs system
components as described above with reference to Figure 1.
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These computer program instructions may be loaded onto a general purpose computer, special

purpose co / ger programmable data processing apparatus to WO us2007/069286
2007/1371&%%@6%%%} 7/069286 produce a machine, such that the instruc%ns %hat execute on the

computer ormgrwmmetdmm@ms&ng mpparaﬂdsesye(am.ﬂmfmp.im’plﬁmming the
functions spegifidindhe flwshaythlock @ DacksTRASE OMRKIS! HIRAANLINSYRIigns may also be

stored in a computer-readable memory that can direct a computer or other programmable data
processing &pEaritiety feftetrsn ek jrariren ae rraireiosueRt S e s aLBIIRYIBENE in the
computer-regéabigpMamacy pepducaman aidiclen ofmaanruiaciuie IRClweingdnetey cléencaeans which
implement the unction. sneclfiedn. e flowehart block.qplacks, The compuler prpgtap) instructions
may also be 16aded onto a computer of other programmable data processing apparatus to cause a
series of opéYaticeralstepstiodsetisertol regvonntiee confdteicoroueRsy Brograrinngdlé Bpisaratus to

produce a computer-nplerantad progessseh-taanthesinsiucionsiuhictirexesitq o he computer or

other progrq%m%able a aé%tgslprovide steps for implementing the functions specified in the flowchart
block or blockE™ " REEST mgT ,efﬁrr?g ional blocks of the block diagrams and flowchart illustrations

support combinatidhs wetibeseds forpeditenantdthispetificchfunction s cembinatiomswisteps for
performing thesegifiRd RNt SuandREOHARRSIHEIuMeaRs farpeviorminghe.specified

functions. It will also be understood that each functional block of the block diagrams and flowchart

illustrations, SSHE RUMBIAAHGHE Y RATEHEIE BISIAARARE BISCREARS AR d A R Mustrations,
can be impléntentetdi iy aitiver)special gurpaseastdwarkebasedscoimflutersgystemsavhiah perform the

specified fungfions @t S1eps Al SHitADIE.SAMBINANRNS BhaRccialRuImRsEMagware\and gomputer

instructions. Further, illustrations of the process flows and the descriptions thereof may make
reference to'tider FAARIBWVE WeBpiagBs2WetishedsivBiF T rmies it ireetelpraétiidterdvill appreciate
that the illusiraiedstensidesgnbediheeiomisy comprise in any number of configurations including the

use of windows, wigRAages. Weh Joms.ROBIPIINAaWS, PLAMRIS ARG ke I sliguid pe further
appreciated that the multiple steps as fiustrated and describe may be combined i .tc}'.sﬁgle
webpages atoriind sy sutbhwdal praareix faiadyibe recsaredofssinphedierottiditases, steps

illustrated amd daaeribriA%SinglepraseasisiepsdnayReRepFaie LN RMUbRigWekpages and/or
windows but have heen combined for simplicty. . Benefiis, aher advantages, and solutions to
problems have beenaedchbea herefadith regard 10 speuﬁc embodiments However, the benefits,
advantagespsgiutignsstdop rabierivs figadcansnelerriaat{Nethatrhayledisseohmpbenetit, dgvantage, or
solution to agGlE LRECOME M epiarRouUNced are not to be construed as critical, required, or essential
features or elements of any or all the claims or the invention. The scope of the invention is accordingly

to be limited by notAfn S riHam e Sppahdad eiging T WRicH FERFeAEd YRR block

2007/137 187 Fih82007¢06828060ptional selections and various processing steps. It should be
appreciated that such functional blocks may be realized by any number of hardware and/or
software components configured to perform the specified functions. For example, the
system may employ various integrated circuit components, e.g., memory elements,
processing elements, logic elements, look-up tables, and the like, which may carry out a
variety of functions under the control of one or more microprocessors or other control
devices.  Similarly, the software elements of the system may be implemented with any
programming or scripting language such as C, C++, Macromedia Cold Fusion, Microsoft
Active Server Pages, Java, COBOL, assembler, PERL, Visual Basic, SQL Stored
Procedures, extensible markup language (XML), with the various algorithms being
implemented with any combination of data structures, objects, processes, routines or other

programming elements. Further, it should be noted that the system may employ any number
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an element in the singular is not intended to mean "one and only one unless explicitly so stated, but
rather "on ~-All structural, chemical, and functional equivalents to l@g)the
above-desec\:’%ggaé%%%ﬁary embodiments that are known to those of ording%? /§<| r(’[ibr?t e agt are
expressly ingforparatacnhk neihrtiyuksfeoe neeaaeharssiitendigdalin e dancgmpassed byttoekpresent
claims. Morgayet, 42 R NECSTRAy Jr?&%‘eey'%&fcm?&fb%du@aa%das%ét% &odt %mlsproblem

sought to be solved by the present invention, for it to be encompassed by the present claims.

Furthermorédssies aiishrc AeRHIS SREPENS IINBIHESd SO IHES Bres B S EBlodUS 1 tdided to be
dedicated todhe publittegardiess phbpmsthesifenelesieni:oemypaaeningr snatikodatepns explicitly

recited in the claims. No.claim element herein is to b nstrued un the provisions.Qf 35 U.S.C.
112, sixth pg’r%rgernacﬁ?i,mugﬂe%qgﬁgeee n%oéﬁ%a{%yéx%%%cs g’r%}c%tog Hﬂnsgl’r%nt egof)l Cr%%ééf?ﬂ’égﬁs%or." As used
herein, the ®rwns Ssbmisrisesblisbemprisinty, BiilanySotheryedetish tHEof | 3@ int¥ndBd%o cover a
nfnexdusévérﬁ%lg%i ”ZH(}mih%@np@(liﬁ%,%ﬁﬁﬁ%da@CQFMI@DQQFﬁEF&mai COMPriSEs a lliStl'Of ;
elements does not include only thoge elements.hut inclyde r elements no ressly listed or
inherent to sUGPDS s‘,&rﬁlgfﬁ'(ggf i?ﬁ‘éﬁgf/ or ap| éﬁ%\%yqfﬂ? ibry %;gﬁel énm%etzﬁﬁlaésé H%E%P%irein is
required forthé&rpractitielbkithe invehtionhemlaseexprasspdederibed as "essential” or “critical”. FIG.
1is a block diagram gfanexempiar.sMbadiment otasysiem 40 derdetermining indivigualized
medical intervention for a particular diseage state that utilizes molecular profiling of a patient's
biological spEEHfiaR - SHLRIA! Ié’ﬁanﬁH@éSa‘B@éP?N@ﬁ%@r%%@ﬁ%&@g}%@ﬁq%ﬁﬁ’(%ﬁagc processor 16
for processisigitatznameresy, t8ttpuphetiie, fhredprocesdorg@rmapplicstobepragrasp@0 stored in the
me fgogly 1 ﬁq&%&%ﬁﬁ@@o IhgPiegessoLAe oy diteringRracessing Qlithg date buifhe processor

: urali

internal databases 22 and external databases 24, and an interface with a wired or
wireless corfFRUATREALOAS FEARITK 26 (S FERI R REARRUYBE dRUTHIBS. Ry RYTAY also include
an input digiizeu28 cauples tothe pypaessoschipitininputiinghagital dath frommddetddhapds received
from user interface 12. er interface 12 includes an i i 1 i 32 for inputting
data into syg?é%ofeﬁsé?\%‘?o}}gcﬁs%qrgyi%tar?h SJFr%r?gtl%)r)l( e§é$§%§ ﬁ%k%ﬁﬁx%g é?égl r?%%&ggéy g?/ﬁprgocessor 16.
User interfaeedteriks aide molerdereryimneé isstsenrindrgcthedisfohn atRspriErisatPirdas the data

processed hy,ihaREOCesSOinSiahGhas pAtigst reperisithat papinsludedestrasults fansargets and
proposed drug therapies based on thlettssbt r&sultst : Ir]t%rnal d%tabﬁlsnesc%n emgl}/ wnCL%dae’ but are not
limited to, pAlBKFBITE G4 & SRR Eimen Intormation and frackmg. clinical data. patient data,
patient trackindy filenaamagememisteeympiotoctisspatieAntsspre shkenimrriioteedlar Profiling, and
billing information angdiacking. Exeraaldaabasesi2d naipekidee Buarebatlimied de, drug
libraries, gene libraries, disease libraries, and public and, private databases such gshUniGenc, OMIM,

GO, TIGR, BEnBUhRT KEERY UG BB STEABLE HENEAR MY DE s 88 1P Ack8dance with
system 10. kG2 fshawsadtflaechaet dkmmexemplary embodiment of a method 50 for determining
individualized medjcal interysption far a-particular diseassshaisdpbuiilizes molegular profiling of a

patient's biological specimen that is non disease specific. In order to determine a medical intervention
for a particul#F QI8 A4E & ate ASHIETRERIB LIRS I5FOHThE BFaL 1R iRNBBE IR PSRN <ETiiEage diagnosis
(i.e. not singleddjseasertastrictegdhal |ehgtonertdshis peidorehad fogial l€gstionatergaitiom a biological
sample of a diseased Pafient 0.aiRR g (it defined a5 annmpleaiaindpaliar may be
obtained from molecular testing. For example, a target' may include one or more genes, one or more
gene expresBEERPriiBins OREBRIfE & mﬁ?%g&a?ﬂé%%%%ﬁﬁéﬁmﬁéfméa%@%ch. Tests for

finding such:targetssamayiinalieabytarmaorinieddaardmmynohigachamicabidityanalysis, a

micro array analysis such as a comparative genornic.hybridization (CGH) micro.array, a single
nucleotide p%ﬁ/alr%g pk?tlléﬁnafgws %@Srarﬁagygfglﬂﬁ%ryeg%@l %ﬁ%{;‘ﬁﬂ %ryﬁsr? %)%1{%031 lgﬁ?%r h in-situ
hybridizatiors4id ki dérudd, grbitorricracraid eand onesseband|smesstarfroeande thoe Bkilled in the art.
Accordingly ,gne & mare-aftaada!lewing-anbecherfermasioantid Geanaly Siminssiem athya
microanalysis in step. 56, and other molecuylar tests know go those sk ngéin. the art in sgep 58.
Biological saMiPC A SRERNAR Ao i L Pt by AR g B 0o BF & KB E8nducting
minimally invasiREIBurgery ifi RF regemiiticromisvabalialite, obithinighy thesaiptersfitheclpdtient's blood, or
a sample of any other biological fluid including, but not limited to, cell extracts, nuclear extracts, cell
lysates or biological products or substances of biolggical origin such as excretions, blood, sera,

plasma, urine, sputum, tears, feces, saliva, membrane extracts, and the like.



In step 60, a determination is made as to whether one or more of the targets that were tested for in

step 52 exkihl f¢Hpyrge,in expression compared to a normal reference forghgahRaiisiianiarget. In
one exemplary method of the invention, an IHC analysis may be performed in step 54 and a

determinatidpbasrierdimetiterharyventietssirsmtenes | Cimitaly sisdesdibisgrorangéinéxpression is made

in step 64 by.deterRining wheibade3 W ariMerei ol thadiglagicat samnleraatisware +7 ©F greater
staining for the particular target. It will be understood by those skilled in the art that there will be

instances WHEPEY 81 Yre d¥EF A 50 T P9 &P GEBB7 FOEY I8 881G KAll BidM%te a change
in expressionristwhgh stammnguas Gits mapgblant dejpenoitsenen the ittsioydian. paféoromimgtithe test and

Wpe of targel heing eslehn Anihes xemelanemAAdMENt elenyention. apistaraniay analysis

may be performed in step 56 and a determination as to whether any targets from the micro array
analysis exHibits cHANGEY eXpraedibAts sralbie i SRpPB 7 ddenisn g WiRivddrgetdiare
up-regulatedoaipt oignaneg Ulated e deteriningy Wh dihebing told ehange Jnyexpressipntfar a particular
target relatiyg 19 g nomal figsue of qrigin teference.is significant abps.9.0pl:/4 change in expression
may also be evidenced g?/ an absence of ohe or more genes, gene expresse prgteins, molecular
mechanism&2BWBites Pheratinaf medirigdom itsée sleteqrdiftitfsvhich targets exhibit a change in

expression in steps@0wat leashpreinanwiseaserspagific, agantiis identified thatdptaragtsavith each
target having a ch ed expression in step.70. An agent may be any drug or compound having a
therapeutic %f?éoc%ai%gnqﬁsg&%gl%(g%l |cea§8n fgsée?ﬁear%%égdﬁ%%?&g\y%rug rr%(!iﬁ%usﬁlgxﬁacrff’p%lrevious.ly
associated Wit teag iy sthe padsHtE gihestsse o disnde aatioapabie whire radtirieeiith the target

from the patigntsliglogicalsamplerpathas exhibiirda chaneadLx ession mapme:-efdhe
non-diseasefs ecigic agents]that ave b%}ekn ground to interact with specific g{}gjg‘gts found in different
cancer patiéht® ate BRoWH T TABRE PHefBWOT AR 1P abRis f’ﬁfﬁs‘é’f@) Eoufsgment. or an

embodiment combining aspects of both software and hardware. Furthermore, the system
may take the form of a computer program product on a computer-readable storage medium
having computer-readable program code means embodied in the storage medium. Any
suitable computer-readable storage medium may be utilized, including hard disks, CD-
ROM, optical storage devices, magnetic storage devices, and/or the like.

The system and method is described herein with reference to screen shots, block
diagrams and flowchart illustrations of methods, apparatus (e.g., systems), and computer
program products according to various embodiments. It will be understood that each
functional block of the block diagrams and the flowchart illustrations, and combinations of
functional blocks in the block diagrams and flowchart illustrations, respectively, can be
implemented by computer program instructions.

Referring now to Figures 2-25 the process flows and screenshots depicted are merely
embodiments and are not intended to limit the scope of the invention as described herein.
For example, the steps recited in any of the method or process descriptions may be executed
in any order and are not limited to the order presented. It will be appreciated that the
following description makes appropriate references not only to the steps and user interface
elements depicted in Figures 2-25, but also to the various system components as described
above with reference to Figure 1.

These computer program instructions may be loaded onto a general purpose

computer, special purpose computer, or other programmable data processing apparatus to
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Treatment(s) Advanced Pancreatic, Cancerl HER 2/lieu ({HC/Array) HerceptinTM Advanced
Pancreaticlyea§%h1s7 PCT/US2007/069286
produce a machine, such that the instructions that execute on the computer or other
programmable data processing apparatus create means for implementing the functions
specified in the flowchart block or blocks. These computer program instructions may also
be stored in a computer-readable memory that can direct a computer or other programmable
data processing apparatus to function in a particular manner, such that the instructions stored
in the computer-readable memory produce an article of manufacture including instruction
means which implement the function specified in the flowchart block or blocks. The
computer program instructions may also be loaded onto a computer or other programmable
data processing apparatus to cause a series of operational steps to be performed on the
computer or other programmable apparatus to produce a computer-implemented process
such that the instructions which execute on the computer or other programmable apparatus
provide steps for implementing the functions specified in the flowchart block or blocks.
Accordingly, functional blocks of the block diagrams and flowchart illustrations
support combinations of means for performing the specified functions, combinations of
steps for performing the.specified functions, and program instruction means for performing
the specified functions. It will also be understood that each functional block of the block
diagrams and flowchart illustrations, and combinations of functional blocks in the block
diagrams and flowchart illustrations, can be implemented by either special purpose
hardware-based computer systems which perform the specified functions or steps, or
suitable combinations of special purpose hardware and computer instructions. Further,
illustrations of the process flows and the descriptions thereof may make reference to user
windows, webpages, websites, web forms, prompts, etc. Practitioners will appreciate that
the illustrated steps described herein may comprise in any number of configurations
including the use of windows, webpages, web forms, popup windows, prompts and the like.
It should be further appreciated that the multiple steps as illustrated and described may be
combined into single webpages and/or windows but have been expanded for the sake of
simplicity. In other cases, steps illustrated and described as single process steps may be
separated into multiple webpages and/or windows but have been combined for simplicity.
Benefits, other advantages, and solutions to problems have been described herein
with regard to specific embodiments. However, the benefits, advantages, solutions to
problems, and any element(s) that may cause any benefit, advantage, or solution to occur or
become more pronounced are not to be construed as critical, required, or essential features
or elements of any or all the claims or the invention. The scope of the nvention is

accordingly to be limited by nothing other than the appended claims, in which reference to
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EGER (lI-1C), HIF la ErbituxTm, RapamycinTM Advanced Ovarian Cancer ERCC3 (Array) Irofulvene '
Advanced R¢§ngid zystic Carcinoma [ Vitamin D receptors, ; Androgen regeitar$007/069286

an element in the singular is not intended to mean "one and only one" unless explicitly so
stated, but rather "one or more." All structural, chemical, and functional equivalents to the
elements of the above-described exemplary embodiments that are known to those of
ordinary skill in the art are expressly incorporated herein by reference and are intended to be
encompassed by the present claims. Moreover, it is not necessary for a device or method to
address each and every problem sought to be solved by the present invention, for it to be
encompassed by the present claims. Furthermore, no element, component, or method step in
the present disclosure is intended to be dedicated to the public regardless of whether the
element, component, or method step is explicitly recited in the claims. No claim element
herein is to be construed under the provisions of 35 U.S.C. 112, sixth paragraph, unless the
element is expressly recited using the phrase "means for." As used herein, the terms
“comprises”, “comprising”, or any other variation thereof, are intended to cover a non-
exclusive inclusion, such that a process, method, article, or apparatus that comprises a list of
elements does not include only those elements but may include other elements not expressly
listed or inherent to such process, method, article, or apparatus. Further, no element
described herein is required for the practice of the invention unless expressly described as
“essential” or “critical”.

FIG. 1 is a block diagram of an exemplary embodiment of a system 10 for
determining individualized medical intervention for a particular disease state that utilizes
molecular profiling of a patient’s biological specimen. System 10 includes a user interface
12, a host server 14 including a processor 16 for processing data, a memory 18 coupled to
the processor, an application program 20 stored in the memory 18 and accessible by the
processor 16 for directing processing of the data by the processor 16, a plurality of internal
databases 22 and external databases 24, and an interface with a wired or wireless
communications network 26 (such as the Internet, for example). System 10 may also
include an input digitizer 28 coupled to the processor 16 for inputting digital data from data
that is received from user interface 12.

User interface 12 includes an input device 30 and a display 32 for inputting data into
system 10 and for displaying information derived from the data processed by processor 16.
User interface 12 may also include a printer 34 for printing the information derived from the
data processed by the processor 16 such as patient reports that may include test results for
targets and proposed drug therapies based on the test results.

Internal databases 22 may include, but are not limited to, patient biological

sample/specimen information and tracking, clinical data, patient data, patient tracking, file
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CalcitriolTM. Flutamidem Finally, in step 80, a patient profile report may be provided which
includes thm%gﬁg;ﬁﬁt results for various targets and any proposed thergpiesdhasasPRthose
results. An exemplary patient profile report 100 is shown in FIGS. 3A-3D. Patient profile report 100
shown in Fign@Azidesntificsdheptaigrets tesfied 162, iiidse frrgetyiested thefiloenibiedBigaificant

changes in gxpraasianA04-a0dPronesss namdisesse spesifisagenisfarintaraatioganith the targets
106. Patient profile report 100 shown in Fig, 3B identilf,iest e resulé%% 08 of immu ol@stochernical

analysis for EBRERY §elfe B S58e5T StUmME ™ 1B AN R RRIREP A G SR8 S &S PSS

€in’is a molecular
target 112 by BEereinihighethBad0REGGC WOBI0GTH 37187PC171182007/069286 more of the tumor

cells were +2 or groaier stainings Repayt 100 alsaddsaifiesfpmuehisiachemical tgsts that were not
performed 114. Patient profile report 100 shown in Fig. 3C identifies the genes analyzed 116 with a

micro array SRARER ShdwHsRFtheghrbasib drdehekpiedepdSraiRrepidded#is compared
to a ref_erenc;ﬁedﬁilallr)telp_aﬁiﬁm mpﬁlq)mporztrl&l_ﬁbaiaominhEﬂthBDekjemﬂiéimmthﬁmilﬁﬂgasztory 120 of
(ne patient an (e, PAGImEnD IR He R n'gsgﬁ%%ﬁm the RANEAL derenflE 14 RARYS @ flowchart
of an exemplfary em odiment of a method 200 for identitying a drug therapy/agent capable of
interacting Witk eigefor SWp by, dseatistlfatstaeger R RIREHEHIEh &iRfsrendcEhahge in
expression igignempesofidiseasac:indivriurIgisbhexteinisian, 0%k eiagthepRpagans
administered to the diseased. individuals. After drug therapy/agent administrafion, any changes in the
molecular tagritgl((if)‘tal%le?ﬁ“ﬁftlaer h scirélpaZ%ﬁ?o lgaidsear%ﬁlfg flrr? é{ftsa%éf %D?ﬁlegrg gr%gpdgér%i%égﬁiﬁe drug
therapy/agedt hichdhiiste redlspustendoy heeratbavbiniee friolepalesuiardstaiddivaféanplstep 202. If it is

determined that the, fiug Hesany/ ot agMinistRIecHn:StenOd il QIaptswth shingleewar target
identifiegl in steg 202, the driu ther ;//a ebnt ma%/ b ap ro¥ee(%lsf?grtrm%tlil%?se tient% exhgbiting a
change in eXPPESHIBn SRR O8N ARLE ROTEAELP %Pdeest fstesd of Approving the GRIG thevapy/agent for
a particular disgsisebut are not limited to an immunohistochemical (IHC) analysis, a micro array
analysis such as a comparative genomic hybridization (CGH) micro array, a single
nucleotide polymorphism (SNP) micro array, a fluorescent in-situ hybridization (FISH), an
in-situ hybridization (ISH), and a proteomic array, and other molecular tests known to those
skilled in the art. Accordingly, one or more of the following may be performed: an IHC
analysis in step 54, a microanalysis in step 56, and other molecular tests know to those
skilled in the art in step 58,
Biological samples are obtained from diseased patients by taking a biopsy of a
tumor, conducting minimally invasive surgery if no recent tumor is available, obtaining a
sample of the patient’s blood, or a sample of any other biological fluid including, but not
limited to, cell extracts, nuclear extracts, cell lysates or biological products or substances of
biological origin such as excretions, blood, sera, plasma, urine, sputum, tears, feces, saliva,
membrane extracts, and the like.
In step 60, a determination is made as to whether one or more of the targets that were
tested for in step 52 exhibit a change in expression compared to a normal reference for that
particular target. In one exemplary method of the invention, an IHC analysis may be
performed in step 54 and a determination as to whether any targets from the IHC analysis
exhibit a change in expression is made in step 64 by determining whether 30% or more of
the biological sample cells were +2 or greater staining for the particular target. It will be

understood by those skilled in the art that there will be instances where +1 or greater
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FIGS. 5-14 are flowcharts and diagrams illustrating various parts of an information-based personalized
medicine diyg, 9i36AYe]y,system and method in accordance with the presepiipyeItP s dolss © is @
diagram showing an exemplary clinical decision support system of the information-based personalized
medicine dregidistoviipdystentzndenmethpdsobthie fastmtir/maticnmBararp depmdd trrough clinical
research ang,clinigakcargestachias alinical iakdatar hipmeadisglmpleculan imagingadatary _
genomics/proteomics/chemical library/literature/expert curation, biospecimen tracking/LIMS, family
history/envirSRIAEMEraE Sra S vERE %t fi A Ea i A SN R R aiaPE SR A48t R0Es 8%%hd datamarts
within a dataessrehoisseasFtGyiisca aipgnans Showihg thedlomapfanfiysinatiohithrobgizdhe clinical
decision suppert system,of the,informatipn-hasediperspnrlized medicipe drug.discoysyy, system and

method of the present invention using web services. A user interacts with the system by entering data
into the systegtitsdidripsertaatieBodbcofdhichands foffIkHRY fictidetndaxatiiting data
analysis jobgand acquiring-anidsavaltating representationsfiochautpykdata.l The datagyarehouse in the
web based %),(stem iSs wher d%ta is.gxtra&‘tt?d tragsformegd and loaded from various Qlat(zf\base

€ssion may also be evidenc an absence of One Or more, genes, genc €Xpresse
systems. The RSt Wareholse 1s also where common formats, mappn%g and-transfoOrmation occurs.

The web basetiesipstarteelkss HrchieasaaeHs s Nificha did Bigsated based on data views of interest.
WO 2007/137187RGd/ 1dS20RHDGA286arge1AHony Charkafan exprayplaniclirisabdecision support

system of the inforngation-bas ersona Lz&e%erg%%iclirrllgrgrtlélg&/%?ggc\ﬁet% sy %evrin anc ggleggod of the
present inve Mol IS B ARA Fic e T R & Blinical Tt mation managem%n syéll%m Nciides the

laboratory irfarrerattorimygna§e mergsyistem berid ticumeienippfothation cchatenae ieffise data
warehousesand dalahasgeinclygles g@@ﬁ%a&%mmﬁgw ibrayinsd siechasiclivg dReriess gene
libraries, and disease libraries, in addition to [iterature text mining Both the mf,cgrmhatlon management
systems reldfif P PRrtRE R 5RtE YRR HESFASIRA! IRSHA fioh BTN R "G a8 arehouses
come togethfesratie datenjimiotibrpicertenpidhdne ldiagidstid mtbrmeatioranddeerapeticfditions can be
obtained. A figapcialmanagementSysiem MakAISee nERRAraiar e elinigakslgrision support

system of the information-based personalized medicine drug discovery system and method of the
present invettigint canpgrpasisAth R Ams R g i ¥exemplary biospecimen tracking and
management system which may be utilized as part of the information-based personalized medicine
drug discovery sysll:glebrpe z;nd method of the present invention. FIG. 8 shows two host medical centers
which forward specimens to a tissue/blood bank. The specimens may go through labaratory analysis

prior to shipment, Re
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IG. 10 ilustrates how physician observations and patient information associated

with one physician’ tient may he made accessible tg another physician to enable the other
physician to utilizgptS %ﬁléfafg %r?eﬁla inag P%ﬁa%ﬁc%?@%ﬁ??ﬁe%ﬂeu?i i g‘cﬁl%?o\ﬁg%r %CE#? (E)Sag%eents. FIG.

11 shows a sefretiratict ofwiseloemiiony Wikste adapyermeespiassivies databaschvtichspiiay be used as
part of the inforeatipnhasedpersanalized Medicinedug disGovRLyISysigmaanehmethpstof the present

invention. The micro ar

ray
databases WTIEK AR b’é%@‘céés RV LN

gene express

n database

S /e ae

includes both external databases and internal
‘i)}é?erﬁfoﬁexf%%%ﬁ gg&%éodgf gaﬁlgi/tel%clude, but are

not limited tejddifiGeEneh@0Rs TG R pBenBantd K&EG Grobhedntemdidatabasesmageimc]tde, but are not
limited to, tls‘iﬁyegacting with the targets 106. Patient profile report 100 shown in Fig. 3B identifies the

results 108 of immunohistochemical analysis for certain gene expressed proteins 110 and

whether a gene expressed protein is a molecular target 112 by determining whether 30% or
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WO 2007/137187PCTRIS2007/069286 tracking, LIMS, clinical data, and patient tracking. FIG. 12

shows a diggaun9f,ah £xemplary micro array gene expression database d@%ar)ﬁgggm&@%which may
be used as part of the information-based personalized medicine drug discovery system and method of

the present mventi@rﬁhbatumatowﬂdamr@liﬂ?caird@t@,tandtqjeiﬁgnt dﬁi@mam%lllaﬁw hderg&etin the micro
array gene expressinn daahase datmWaenouse anadhe data may R a5 Aa%Rssed Py

public/private release and utilized by data analysis toaols. Another schematic showing the flow of

information tArblgRQiRHYIR o BB BErddnaliyEl HBiafE tragbiss sdry e and method of
the present prventiore imstoaxprenséd Gr. d3r bile:dstd 1 78 thenpabe matiefnetaeeBisditycatdaformation

managemen, jaedicaland liStauieNiaEatianmanagsme 290 ANl masaaegnt of the

information-based personalized medicCine drug discovery system met of the present invention.
FIG. 14 is a SRS SECEHIERdATTAR) HeRiBERtof the information-based personalized medicine
drug discovery system anshénsthodmfcthe presenixapRiiprRnBadienris, pledigatipracionsrs, host '
medical centers, and labs all share and exchange a.variety of information in order tg provide a patient
Wwith & propoSei ety A oo HEHIRGS tlets oren e B O e
screen printoolsHasEeigted denk e ivlishratd of avdando imetioesdas ik persemaliziarrddicine drug

discovery systeruangd methodishewnim FICGu -t lfagnl 3-anghifishey compuigtseieens where
information is entered on Rehal( of a client. FIGS. 17-19

physician infory; %tiop an%ﬁinsurance compan
show compd?élgg SSCENER eﬁr/vﬁﬁ%% %efrg%{%%&% d BETRNBrEETS %érmd Sﬁg?y%%glgntar%éts on patient
samples. 1dRIEI20 i stgorfputer streefisshowitep nfievoiaragearalydisresylts othspéwific genes

tested with patieH) samAlesintfisNRLBAYERN AR GOMPKIGE SREEISRERIaniR RG Rforpation detailed
in the patlentgoro lle report shown in FIG. 3C. FIG, 22 is a computer screen that shows

immunohistdthemilds FEEMESHt3bia PurReRY BRRRIBIAHEI D SR TRSRHSMLtfon is similar to
the informationl@ottaineet iddieipatiesitp2ofiehrepopt thhapsiaiedt 1f3ay3&k3approetGo2tetsimgcomputer

screen shoying,seleetion pionsfat findng.padiculahpalisnis. PG IeSiR AL paLlts, issting

patient reports, and tracking current cases/patients. FIG. 2% IS a computer screen which outlines
some of the WHPE P8I RG EBtYACPYAETY SOt TENSYE HE&fown in FIGS. 3A through 3D. FIG. 24 shows
a computer screerrfoisosdering aswichndRehicRetMisisydast arisupatient sampleraadol!G. 25 shows
a computer based personalized medicine drug discovery system and method in accordance with the
present invention. FIG. 5 is a diagram showing an exemplary clinical decision support
system of the information-based personalized medicine drug discovery system and method
of the present invention. Data obtained through clinical research and clinical care such as
clinical trial data, biomedical/molecular imaging data, genomics/proteomics/chemical
library/literature/expert curation, biospecimen tracking/LIMS, family history/environmental
records, and clinical data are collected and stored as databases and datamarts within a data
warehouse. FIG. 6 is a diagrafn 'showing the flow of information through the clinical
decision support system of the information-based personalized medicine drug discovery
system and method of the present invention using web services. A user interacts with the
system by entering data into the system via form-based entry/upload of data sets,
formulating queries and executing data analysis jobs, and acquiring and evaluating
representations of output data. The data warehouse in the web based system is where data is
extracted, transformed, and loaded from various database systems. The data warchouse is

also where common formats, mapping and transformation occurs. The web based system

also includes datamarts which are created based on data views of interest.
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screen for entering information regarding a primary tumor site for micro array analysis. It will be

understoodyby, thesesskilled in the art that any number and variety of compgﬁﬁgﬁ%%mx be utilized
alize

to enter the information necessary for utilizing the information basedperson medicine drug
discovery system antlavietiratodfarh exprepdentalivientidavising toppbtasnsiaforhdtomfasulittg from utilizing

_the inf_orma@&@@%@:ﬁ%@%@@%%@i@i&%@@%@éﬁpyﬂmﬁ@@a{}%%&mqm@m@ iresent
invention. It will alsg be understood that the foregoing description is of preferred exemplary

embodiment8B¥IHE iTlEnfion" B G RS ARSI A RSARS RIS s Lpescie PR Hown or
described herésmmavianongnapedificatipmsmand behenadedi¢al thefdesigm amangednéntilandatype of

elements discloseekbierainaasell azihe isenaf illzina e pyentiapayithat depaning from the

scope of the invention as expressed in the appended claims. MCSLLP CLAIMS A method for
identifying a2€3hd B SIragctreRsy fdrerisstiny afdianitudisaviigisctarEdtconioisif the steps of:
measuring dnfexpreasiamiguekof atieastanagengandiatjaastong potedditconmfarbialogical sample

gg&?&?fﬁf’%ﬁ?ﬂ?ﬁ?ﬁ énvé?éﬂ%‘s"érs“%‘n%e{?ﬁétt%@da folgins exhibit 3 ghange ingxpression level
information and therapeutic options can be obtained. A financial management system may
also be incorporated in the clinical decision support system of the information-based
personalized medicine drug discovery system and method of the present invention.

FIG. 8 1s a diagram showing an exemplary biospecimen tracking and management
system which may be utilized as part of the information-based personalized medicine drug
discovery system and method of the present invention. FIG. 8 shows two host medical
centers which forward specimens to a tissue/blood bank. The specimens may go through
laboratory analysis prior to shipment, Research may also be conducted on the samples via
micro array, genotyping, and proteomic analysis. This information can be redistributed to
the tissue/blood bank. FIG. 9 depicts a flow chart of an exemplary biospecimen tracking
and management system which may be utilized with the information-based personalized
medicine drug discovery system and method of the present invention. The host medical
center obtains samples from patients and then ships the patient samples to a molecular
profiling laboratory which may also perform RNA and DNA isolation and analysis.

A diagram showing a method for maintaining a clinical standardized vocabulary for
use with the information-based personalized medicine drug discovery system and method of
the present invention is shown in FIG. 10. FIG. 10 illustrates how physician observations
and patient information associated with one physician’s patient may be made accessible to
another physician to enable the other physician to utilize the data in making diagnostic and
therapeutic decisions for their patients.

FIG. 11 shows a schematic of an exemplary micro array gene expression database
which may be used as part of the information-based personalized medicine drug discovery
system and method of the present invention. The micro array gene expression database
includes both external databases and internal databases which can be accessed via the web
based system. External databases may include, but are not limited to, UniGene, GO, TIGR,

GenBank, KEGG. The internal databases may include, but are not limited to, tissue
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identifying a candidate drug therapy that interacts with at least one of the genes and/or proteins that

exhibited a.ghangs, {3-gxpression level between the individual and the referﬁ@‘fﬁﬂéﬁ’&b@?@é%%e individual
has been previously treated for the cancer, wherein the candidate drug therapy has not previously

been used fordkerting e irldividuddis, canicertianmdtwtiengin RS cdBcerdhasypriupgrssed en at least two
chemotheranei .0y ARIVARA! [EATBS: on G REIIRE OLCRIMAWRETRIN s, denl g step
|

comprises denti [nlg the candidate drug therapy from at least one of an automated review of an
extensive ittt rEarab e RT HERse reSiF 8 i eidiset YRR SY S RahRtied of Bhim 1 wherein
the measuripgsste pneeairipiisstiteiste paof, panfosming, ahdeasi-onéaof mayimtinbehotksioehienical (NC)

analysis and.a migo ANaY. anANRIS T MAlarefslpim Whetein e measyind slgp comprises

performing an analysis usmc};?at least one of an expression micro array, a comparative genomic
hybridizatioBY{ G ER s KiFa, A sHigkeh e ket BeiR -8 phism (SNP) micro array, a fluorescent
in-situ hybridization{ftheHskRmAfASHHs MY itz Adands tfnaida Preiee G ati@aton-bhednethod of

claim 3_Wherellnoth léIdC a %& Si rLs Besrcformed fg)r atr! ast.one pr teipese{ecg%dﬁfrorig H‘)moe roup
consisting o?wepfﬁ\zleu?]ﬁ%, %F? c%kﬁ, I%&E’RSY mli%\/ﬁ‘éﬁl—% 8%§%p pg%p (L,nycﬁnolgl, bel‘ﬁg, COX-2,
Androgen réedibtor! TO8E PO Gk Fae Afeamip SndedesHorR igfonhatigietkodzonenti M idgherein the
micro array apalysis cOmRisasMiaka2uamanalysisfl.atiaaskrre gene seipstad fromethe group
consisting of BCL2, HJF1A, AR, ESR1, PDGFRA, KIT, PDGFRB, CDW52, ZAP70, PEW, SPARC,
GART, Gsﬁiﬁof{ﬁ%—‘k‘ﬁﬁ?‘?ﬂwgﬁ&ﬁ?ﬁﬁi %ﬁ&@ﬁ%@%‘? ?%Bé‘??‘r‘ﬂ?ﬁsﬁ%%ﬁs, ADA, TNT,
ERCCS3, RAFE SEIERaROPBVTIQPRZACBROAZ, 1d(brFOf RR, TORRBioWBdsktd | peRAIDNMTI, HSPCA,
ERBR2, ERﬁ%@é&rﬁl@%%y %exﬁ |2 2Rk A M@cﬁt invention. Patients, medical
practitioners, host medical centers, and labs all share and exchange a variety of information
in order to provide a patient with a proposed therapy or agent based on various identified
targets.
FIGS. 15-25 are computer screen print outs associated with various parts of the
information-based personalized medicine drug discovery system and method shown in
FIGS. 5-14. FIGS. 15 and 16 show computer screens where physician information and
insurance company information is entered on behalf of a client. FIGS. 17-19 show
computer screens in which information can be entered for ordering analysis and tests on
patient samples.
FIG. 20 is a computer screen showing micro array analysis results of specific genes
tested with patient samples. This information and computer screen is similar to the
information detailed in the patient profile report shown in FIG. 3C. FIG. 22 is a computer
screen that shows immunohistochemistry test results for a particular patient for various
genes. This information is similar to the information contained in the patient profile report
shown in FIG. 3B.
FIG. 21 is a computer screen showing selection options for finding particular
patients, ordering tests and/or results, issuing patient reports, and tracking current
cases/patients.
FIG. 23 is a computer screen which outlines some of the steps for creating a patient
profile report as shown in FIGS. 3A through 3D. FIG. 24 shows a computer screen for

ordering an immunohistochemistry test on a patient sample and FIG. 25 shows a computer
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CES2, EGER, GER, ASNS, NEKB2, RARA, MS4A1, ECK, ENMT3A, EREG, Epiregulin, FOI,R1,
GNRI-11, B GSHE, FSHR, FSHPRHE folate receptor, EKE, HIG1, L33RA4s/hdBsODCL,
PPARG, PPARGC1, VHL, Lymphotoxin Beta Receptor, Myc, TOP2B Topoisomerase I, TOPO2B,
TXN, VEGRGehGl2nkbid Gifdxindtidd redBiin gtREG 2 C A€ BEi2focavienlimranthNEkKB 1t 7 The method
of claim 3 whergin, (e CARGSL,COMRMSER:A Q" andhe G analy ik Samprises dpfarnining whether

30% or more of the tumor cells in the biological sample aré +2 or greater staining for a particular

protein. 8. Fr&ATeRCDST Eikfs IntBreiltHB RIS A RS SRBly &S HHHBALBS BRI which genes
are yp-regtﬂaéadp@fsmmnegwmﬁd djygiﬂgeﬁ@mimgtwhaﬁdeﬁdhﬁdommlﬁmet i'rmmpnm&i@n for a
particular geng elative 1o, clerence is sianficant Al Rz000%9.he metiad.of claimd. further
comprising the s%ep of providing a patient profile report |dent|*y|ng the change in level for the genes
and/or protéitig ArsavewitisiepaasiBletendigfthe RipipTomifiéiektion with each of the genes and/or

proteins that exhibitgeha.chanRgair-ieysl ascanpgsle tberpirrences befinsystamynrcarrying out

the method of any of claipﬁ 1-9 and 13-%9 comprising: a host server. a yser intefrfage for accessing
& l%o ments of the invention and that th mven%on 1S _not hmiteq, o ihe sPcc 1& Orms
the host sefVer to access and mpuf datas a processor for processing the inputted data; a memory

coupled to theprocdssoibforhstering it pr ovdsbet dutaaariy medistibn SeRbEn RIEEESTAY R molecular

profile taken fiqm the hinlogical satpieRbihs indivisual swhesein thamelesidan arefilrogomprises the

expression level of at least one gene and one protein fro biologi ample from the individual;
P departing from the scopegof the mvention as expressedrgx %’he appe%gg’} galmg

22



determining a change in level in the components of he molecular profile compared to the reference;
and accessing a drug therapy database to identify one or more drug therapies that interact \Mlg%m%
components of the molecular profile that exhibited a change in level between the individual an
reference; and a display means for displaying the components of the molecular profile that
exhibited a change ipjeugi@nd the drug therapies that interact with them. MCSUP 11. The system of
claim 12 wherein the display means includes a printed patient profile report. The system of claim 12
wherein the instryctigns for accessing.a drug therapy datapase comprise instru tionsiﬂf r conducting an
automated revievl;f/' ofg}slrr{1 NS ﬁ%ﬁ,fgﬁﬁea 38?§‘r§§%edﬂ’1‘§tt by %rlffg?‘g?ﬁr%nc%ﬁ’gig'ﬁ g‘?i‘ﬂ?é therapy
interactions with geres@ndéompsoteits s&8s Fhe method of claim 3 wherein the NC analysis is

performed for at least the grouRsQf RGNS SANRISEING Qfléé‘é‘{%ﬂé'geheﬁﬁd e Kite FGER aMET! 1,
MSII12, CD20, p53, Cyclin D1, bc12, COX-2. Androgen receptor, CD52, PDGER, AR, CD25, and
VEGE. @ biological sample from the individaal;

determining which genes and proteins exhibit a change in expression level
compared to a reference; and

identifying a candidate drug therapy that interacts with at least one of the genes
and/or proteins that exhibited a change in expression level between the individual and
the reference, wherein the individual has been previously treated for the cancer, wherein
the candidate drug therapy has not previously been used for treating the individual’s
cancer, and wherein the cancer has progressed on at least two chemotherapeutic or

hormonal regimens.

2. The method of claim 1 wherein the identifying step comprises identifying the candidate
drug therapy from at least one of an automated review of an extensive literature

database and data generated from clinical trials.

3. The method of claim 1 wherein the measuring step comprises the step of performing at

least one of an immunohistochemical (IHC) analysis and a micro array analysis.

4. The method of claim 1 wherein the measuring step comprises performing an analysis
using at least one of an expression micro array, a comparative genomic hybridization
(CGH) micro array, a single nucleotide polymorphism (SNP) micro array, a fluorescent

in-situ hybridization (FISH), an in-situ hybridization (ISH), and a proteomic array.

5. The method of claim 3 wherein the IHC analysis is performed for at least one protein
selected from the group consisting of Her2/Neu, ER, PR, c-kit, EGFR, MLH1, MSH2,
CD20, p53, Cyclin D1, bel2, COX-2, Androgen receptor, CD52, PDGFR, AR, CD25,
and VEGEF.

6. The method of claim 3 wherein the micro array analysis comprises micro array analysis
of at least one gene selected from the group consisting of BCL2, HIF1A, AR, ESRI,
PDGFRA, KIT, PDGFRB, CDW52, ZAP70, PGR, SPARC, GART, GSTP1, NFKBIA,
MSH2, TXNRD1, HDACI, PDGFC, PTEN, CD33, TYMS, RXRB, ADA, TNF,
ERCC3, RAF1, VEGF, TOP1, TOP2A, BRCA2, TKI1, FOLR2, TOP2B, MLHI1,
IL2RA, DNMT1, HSPCA, ERBR2, ERBB2, SSTRI, VHL, VDR, PTGS2, POLA,
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14. The method of claim 3 wherein the micro array analysis is performed for at least the group of
genes consisting of BC12, HIF1A, AR, ESR1, PDGFRA, KIT, PDGERB, CDW52, ZAP70, PGRCSLLP
SPARC, GART, GSTP1, NFKBIA, MS112, TXNRD1, IDAC1, PDGEC, VEEN, CD33, TY1V1S, RXRB,
ADA, TNT, ERCC3, RAF', VEGF, TOP1, TOP2A, BRCA2, TK1, FOLR2, TOP2B, MUTE IL2RA,

DINMT1, HSPCA, ERBE2, feRRBOGRR T RINYE N PR IARAS A £G4 eSS Pl R, QRER, ASNS,
NEKB2, RARA, MS4A1, DCK, DNMT3A, EREG Nénre gulin, MERL GNRHL GNRI-IRI, ESHB, FSHR,

FSHPRH1, folate recapfsH IHGEOMiE 10 RHR AL ODHE: FBHRAE BBRR I dalakggoeptor,
Lymphotoxin Beta RH&ptmﬁMymlFmPQ&mpmmemmﬂ PORQRE, VXN, VieGhapACB22ADIT1C,

ADH4, AGT, AREG, gy & EQ‘QON}LF&@%: %%p%mﬁk@?dvﬁlﬁ I Lhersi he

identifying step comprises dent ving a lity of therapeutic compounds that each interact with a
different gene and/o’ptdteit¢Ha @?@aﬁéﬂ%ﬁé‘fﬁ? Byanddigdhherein the therapeutic compounds
have not previously been used to treat the individual. 16. The method of claim 1, wherein the biological
sample comprise. a Tumoakrsamhplecldih Thehendthod ofclairoihpriesaindiercadcde iISE metgsiatic

cancer. 18. The met'@&’ﬁp(%fsglad@eémﬁﬁ’ﬂg (iR e £RNGE LIRS PROIGSSELAN: S Rndad lantding dherapy
for treating the cance are +2 or greater staining for a particular protein.

8. The method of claim 3 wherein the micro array analysis comprises identifying which
genes are up-regulated or down-regulated by determining whether the fold change in

expression for a particular gene relative to a reference is significant at p<0.001.

9. The method of claim 1 further comprising the step of providing a patient profile report
identifying the change in level for the genes and/or proteins along with a possible drug
therapy for interaction with each of the genes and/or proteins that exhibited a change in

level as compared to the reference.

10. A system for carrying out the method of any of claims 1-9 and 13-19, comprising:
a host server;
a user interface for accessing the host server to access and input data;
a processor for processing the inputted data;
a memory coupled to the processor for storing the processed data and
instructions for:

i) accessing a molecular profile taken from the biological sample
of the individual, wherein the molecular profile comprises
the expression level of at least one gene and one protein from
a biological sample from the individual;

ii) determining a change in level in the components of the
molecular profile compared to the reference; and

1ii) accessing a drug therapy database to identify one or more drug
therapies that interact with the components of the molecular
profile that exhibited a change in level between the
individual and the reference; and

a display means for displaying the components of the molecular profile that

exhibited a change in level and the drug therapies that interact with them.
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11.

12.

13.

14.

15.

16.

17.

18.

MCSLLP

The system of claim 12 wherein the display means includes a printed patient profile

report.

The system of claim 12 wherein the instructions for accessing a drug therapy database
comprise instructions for conducting an automated review of an extensive literature
database that includes literature correlating drug therapy interactions with genes and/or

proteins.

The method of claim 3 wherein the IHC analysis is performed for at least the groups of
proteins consisting of Her2/Neu, ER, PR, c-kit, EGFR, MLH1, MSH2, CD20, p53,
Cyclin D1, bel2, COX-2, Androgen receptor, CD52, PDGFR, AR, CD25, and VEGF.

The method of claim 3 wherein the micro array analysis is performed for at least the
group of genes consisting of BCL2, HIF1A, AR, ESRI1, PDGFRA, KIT, PDGFRB,
CDWS52, ZAP70, PGR, SPARC, GART, GSTP1, NFKBIA, MSH2, TXNRDI,
HDACI1, PDGFC, PTEN, CD33, TYMS, RXRB, ADA, TNF, ERCC3, RAF1, VEGEF,
TOP1, TOP2A, BRCA2, TK1, FOLR2, TOP2B, MLHI, IL2RA, DNMT1, HSPCA,
ERBR2, ERBB2, SSTR1, VHL, VDR, PTGS2, POLA, CES2, EGFR, OGFR, ASNS,
NFKB2, RARA, MS4A1, DCK, DNMT3A, EREG, Epiregulin, FOLR1, GNRHI,
GNRHRI1, FSHB, FSHR, FSHPRHI1, folate receptor, HGF, HIG1, IL13RAl, LTB,
ODC1, PPARG, PPARGCI1, VHL, Lymphotoxin Beta Receptor, Myc, TOP2B
Topoisomerase 1I, TOPO2B, TXN, VEGFC, ACE2, ADHIC, ADH4, AGT, AREG,
CA2, CDK2, caveolin, and NFKB1.

The method of claim 1 wherein the identifying step comprises identifying a plurality of
therapeutic compounds that each interact with a different gene and/or protein that
exhibited a change in level, and wherein the therapeutic compounds have not previously

been used to treat the individual.
The method of claim 1, wherein the biological sample comprises a tumor sample.
The method of claim 1, wherein the cancer is a metastatic cancer.

The method of claim 1, wherein the cancer has progressed on standard front line

therapy for treating the cancer.

25



