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WO 2004/ 114195 PCT/ US2004/ 018485 PREDI CTI VE

TOXI COLOGY FOR Bl OLOd CAL SYSTEMS COPYRI GHT NOTI CE
wpQORhli4ds porti on of the disclosure of the patear/us2004/018485

docunent contains material that is subject 5 to

copyright protection. The copyright owner has no

obj ectPREDICTIVE TOXECOLIOGY {OBRRIQLOGICAL SX¥§IRAS f

the patent docunent, as it appears in the Patent and

Trademark OFfice patent file or records, but

ot herwi se reserves acopaPtHINOTIQR! S What soever.
FI ELD OF THE II\NEI\WI'OYI_EO'O'O'Z' The Tield of the
[0001v eAtpooiiorr &ff the disclosurp pé thepriepbdeqmiesb Ferjgins maferial that is subject

to CB@P’@‘A{ pgtgc?ftgg? g%{a ﬁo%;fnggxg {)ﬁg&g{ﬁ@wﬁbbge%goﬁ eﬁllg 'f£ inqlge It%groductlon

by @yBne §H6 pafeatldodBAKGROMNBh &ars thHke PWBI‘&HdG‘ﬂaﬂ@ﬁ)ﬂB]Ofﬁce patent
Drug devel opnment can be roughly djvided into four

file ot mgegis itptlsywisg ressres gl .cgpbe'zag t righStwhagsoe¥sTi ni cal
testing, and regul atory approval. As part of the drug

di scovery process, g git PO RENYTONESS Of

bi ol ogi cal constitTent cam be rdentified as a valid
[0002]r gEhe field dfttier iapentionaelates dupmtlictive (axielogyt dfagekample, methods
i dentjfication and validation
and gpRUBE for gpyEyne 2 R%}t@gf Wyiapaterpry Brabiplidiseh PIFERR o
des®bea. conpound that can interact with that target in a
t herapeutically appropriate manner (i.e., |ead

identification and devel opnent). But to take a
conpound and t@ﬁﬂ@%ﬂ&g&@ww shoul d
[oogﬁ ﬂ'ﬁ#é}%@ﬁ) gy %dl?etl%ﬁ yldl.n%%1 tProlPeh, &egﬁc&régy pre- ~clinical

'S0 Ceritere
testitpe clinicalS€dtidg] arml reglﬂmbry:aﬁpmvat OAp parief tierdrag kiseqsweyl process, a

st ages of drug _devel opnent ? W th t
bloloﬂtcé]r]af@’@?sér?f il %1%@%%%%%@%%&%%%%% i reCpr therepeti
moﬁ’lﬁlgtk QP Saka ﬂﬁ&ﬁﬁfcﬁho@&ﬂﬁ FNidGoHN NexPRbd A48 didcdvery process

tlca yspealng, a nultivariate problem In
typiatligshifietalthe deheloprenipdardmphond thabeandoteeqst afthghagriarget in a

multiple fronts, inclu effi cacj
ther3pei Y ABPOBT A5 BT e oot SUSTEERRT R lgpmgn0. But o take a
conffoudd and B Pt Ndrud! Sk %bllﬂflblhrﬁf‘shoﬁﬁi BPtingiied Aidnade drug-like.
excretion measures), and displaying appropriate

Thapb hagnthe okeston: EWaatis phamnh@m{dlsm ahitesiashawldbegised to select a
r.eo oun houl

gy T PRGBS LorRE B Sobl Whan.deslng with the

intdr@tionoFd dogh é’)ﬁ)dﬁ@ esthfaldompleX hedeorkedy tﬂélugﬁaﬁﬁomﬁéseﬁc}m‘vmg an
enor nbus an continue to rise. The large nun‘gers

“opdimue” wshaethemiapical i sprekipg - mpliNadale PEGOETR| [pothey words, the
cor%%oﬁ.{nd%%ulﬁ%e%%geg@?bzé &ph&hﬁﬁ@ggﬁt@ bt Heh é?ﬁ&ﬂ: d1sp1aying

art percent “of drugs
appiopriatg ad%h@éi‘mhty meisuedsi(aigs absdrptial, shstdblmogmménaba]mm and excretion

proportion of these failures ari.ses dye.to unex ect ed

eI AN IR e e POABIAER pjgasures.
Mo%%#b%%@%ﬁﬁ%%ug&%ﬂSﬁﬁ%@%afe]at W22 RALiAAAd 82 therapeutic efficacy.

[0004] The costs required to successfully bring new drugs to market are enormous and

continue to rise. The large numbers of drugs that fail during pre-clinical and clinical testing
are a significant contribution to these costs. In particular, about 53 percent of drugs fail
during Phase II of clinical trials. A significant proportion of these failures arises due to

unexpected system-wide effects associated with a complex network of biological processes
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t hat underlie human physiol ogy. For exanple,
bi ol ogi cal redundanci es and regul atory feedback
woani4riek19sechani sms can react to nol ecul ar PCT/US2004/018485
interventions fromdrugs in unexpected ways and can
contribute to the incidence of adverse or toxic
that an@nhcshurp&mgl@]simgy &url e;camp}e; bi@lqgécaﬂ trdundansinsiang regulatory

0. subse Y
R e e R L T e R
way§ bhdédmdong{fuclosthe mld@wmﬁfsa or davetwpment costs

and i nprove clinical success rates, it would be

[0005 s Eame@tlx, eritesiaj fay pdaaciag cpRPOWIISANto SIS GHeN Stagst offdrag
re t 0]

deveg? rg%r% tage of%e% F}Eéoglq}gl[%% atélﬁt o§r|1§ éféggcé 't}illén X 16 a;émﬁ)sr %Ylhﬂ:ﬁfseffects. To

redudt aiuyf develbinest dosthund duesovartinicahsoedss taesyitwadd be desirable to

techni ques. Bioinformatics tec i que ypi.cal |
elimgnate Aty thesemosmonnds Hhabirs g tor@%%&%%xlf’ GVeps.

[
o0 e M R Z@S%%léi@%ﬁ% P fich e G oFRACS @hufues and
chembigforinatics tealinigsest Blbqumascs eplirgqudsy@icalbnstentpd to predict

. predict biol ogical spgnse to a ¢ und. b .
biolgEeleeonOcrmitnt SR 20 ks sb8 TR drling pfgene and
prot\éinté?(pﬁésﬁaﬁ Hhia Wy Bile Qﬁe%&ﬁfoﬁﬁhﬂds%&ﬂ[t}i\%s tyip Y lattWhbt ® predict

bi oi nformatics techni ques can correlate changes in
blolggml rcspops oo epnippuast by @swicighing ghemigpk q]ilaéﬁctﬁélrsﬁ@&ﬂf | thg compound
I ndition, such techniques are generally
Wlﬂ?ﬁﬁ%ﬁ‘g?gb ?)g cﬁggeﬁg?{gght ly and directly identifying
[006AUS aWhil€bidirifomsdtich Sechhiquey da@coyelattschangdsdn gese cgpsteih

by a physiol ogical condition_often cannot be
CXPEiSEOR Aefa Wﬂbﬁpﬂlﬁﬁﬂ@m@é&mﬂ ﬁ‘&‘%dlté%sgléc}% fgghniques are generally
r [
o2 DL Sy APl AUALRANRL i s

chafges Ramse@ibly agphysiebeicih colatiton mﬂtﬂmdranaotdaetmslaigju;sherb ﬁem&éxanges
in 20 |solated cell [

i ssue f.f ect _or
thatigausgrthe phisaplpgical 0&“31“851 re%‘gﬁgft@ﬁﬁs %%V?F@ﬂquism‘igfmot
XEARSIDEE ved i
pre O Bl EAR! e bE A E el S e A Bryed in
1solaiaﬁt:eilﬂsend t1saueasanqﬂ¢somas'p£f@e; qré)praé@etnd byiadnologigal system as a whole.

rticul ar che ormatj.cs_techni ques
(008 orftentp omGRETO e CiEn P B SRR B e RERERYE G ghemica
shaj é"f\ﬁﬁ&ﬂ%ﬁﬁ@@g@ @hiRRapaRIIME AN et B8 repgtbRpRiBAdIn particular,
i'ol ogi cal response. A drawback of 25 such techni ques

chefmoinfhrnatics tsheidges simatinsyiatlamptiocsamest oheatcal shape space based

et e and. inc t
on GBI brAGRNEH NG Lo ERRALRECH fehpdher A draybackcof
such fetRRiqaéd 6 fhe &Aowledpe of eepicaisbipe ia bﬁeﬁ: ofepingletd ynd inconsistent,
characterized for vector ,space rmnl

espeaaliy in ac}floltoa@ally ﬁ%léY?ﬁlF S LTS bt s é@%’%ﬁ&ﬁéamﬁ be
acc’t'ntyte lg lcng@%ﬁﬁlgr 3 ec é%:fterfﬂég £l \%MO? 3 ngeﬁl 12t dnY As a result of the

Ing the true ve tor space Into a
1ncb1ﬁp\lefe ldiom¢tpe@fghemnizpl Gmpe) ttiad dlmensﬁﬁali-ﬂy\méﬁ@rprolvihmns generally
ecting.into a | ower dinensional representati on,
redtwqué)ya?rgkea%@e itjie VEHERRASF Tipy ag%wgf jmgnsiona! epiiRtation.

t UeeQdi
oSt ko e bl R etances

chelR(ddl Wh&]ﬁ&ﬁ&&come d1storted thus limiting the predictive value of

chemoinformatics techniques.
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[0009] It is against this background that a need

exi sts to devel op the nethods and apparatus descri bed
waen@imnds19SUMVARY OF THE | NVENTI ON [ 0010] | n oneCT/US2004/018485

I nnovati ve aspect, the invention relates to a nethod

to identify a potential 5 toxicity of a therapy in a
[00Q9] o dijs egding s bagkerqundribatarntsed exststto detriomibe megthedsaad

er. nodel that represents a set of biol ogical
aPP%?@%@%%@%‘%?ﬂFWé bi ol ogi cal system The nethod
i ncl udes executing the conputer nodel to identify a

first set of bi GWMRWOMHEGNVEmmNbuti ng to t he
occurrence of a toxic state of the biolo &a ag
[00HHe deeRomnayaiye aspRoh (e BVPRER RS g 2andhed o wiify a potential
I
o BhELESEy TR HeTS0400, Uhsl bisbaiteh, ole Mghagian
conipluﬂzlr @gjdehﬂhampmymts osdtadébidlégica psmesses of the badlogical system. The

et OGRS PIEREITS G ORBLET B YRS O G cal processes
con b 1ﬁ% Ed’th@%c&ﬂ?en&@@f @’@kmbﬁﬁﬁ %f B Hl&‘l@ﬁ§§1°§§f%n§ ethedthethod also

I.cal processes. [0 I n anot her i'nnovative
incladgsadentifying alanI’ﬂleglCaledSaﬁ}ébaSQd an the fipgisetrof] MG@EF@TOCGSSGS

TR TR AT
proddigds hERAESHNMhS therg®f. The MEBLOGirtRy iehaie Mﬁf}ﬁﬁg the potential

blolog@cal system The conputer-readabl e nedi um al so
toxici{g pfithesharaniebased e thefecendset ptliplogicahpiogessesthe
rtyal 1|
0o} ¢ 1R ol oS BRIEEE B IBRtERIER b b fhcRcadable
medit@C 46 986 embodimicht tadiniputatreadablesmedismdneludes avide o define a
toxic state of the biological. system

comup AR le] [HELHRETEN A AP ARSI ERDIPTPGRErS aka bisgpgicplgystem. The
co ?&%ﬁabﬁ%gﬂ{ﬁﬁ%ﬁ inBRE& coﬁ@%@ @ef?rfé é’ﬂrthﬁ‘lestl‘ﬁid]ﬁél athe virtual

Imulus to generate a virtual profile associated with
stmtnﬁas ®ptesafts bn@dd‘glauan to ﬁrlease esekioloBRiaEFroDES ORItRTIeORS IgFlogical

THE NGS r understa of. t.he
PrOFESpesy &1 ff&%‘ﬁ@t@ﬁg i ReefeeTinGn HREG B BbiGkch Wstem.
Thd é’b\{ﬁﬂfté&@addbfg AEENEEuHROULSuBSs d5a8 % Exechiftehd @éﬂlﬁl&%ﬂﬂodel based

detail ed description taken in conjunction with th

on the vtz stimnlys dy genieraje a Virnahpiodile assodate]l wihcthe et bmoacal
flow chart for identifying a potential toxicity of a
PIog§&¥%py in a biol ogi cal system according to an
enbodi nent of the invention. [0014] FIG 2 shows a

syst em bl ockBHIRSTHIS ORIPTEONPOFATHE DRAWINGSi n whi ch
nmet hods 30 Tescri bed herern can operate VI a software

[00¢2He, Fercdstter wgiers@ar@mmﬁbq na@m angfobjqeés of seerfmpgdiments of the

015] ;FIG 3.5 h X f. a
an%Ibt}%)u %eéf?re%edsgpu@ 3 p 0 eeﬁt ft‘l[r;%%o agtaderm% ﬁ%ﬂ&i&eﬂ in
corifiicibg with tH e lid AbaviReds, lﬂsa;@%{ 01848 5
[0013] FIG. 1 shows a flow chart for identifying a potential toxicity of a therapy in a

biological system, according to an embodiment of the invention.

[0014] FIG 2 shows a system block diagram of a computer system within which methods
described herein can operate via software code, according to an embodiment of the
invention.

[0015] FIG 3 shows an example of a module diagram of a computer model representing

hepatic fatty acid uptake.
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[0016] FI G 4 shows an exanple of a conparison of
pl asma gl ucose |l evels predicted by a conputer nodel
wOan4i9y t he solid curve) and pl asna gl ucosePCewsk@4/018485
tracked in a free- feeding situation in volunteers who
take part in a clinical study (shown by the sequence,
[0016F Bt 4 shovnasyxan®pl¢ o0a qmprison 51 plasms shigowdgyls Bredicted by a

bi ol ogi cal i
comSy SRS BR80T A7 g MR RIERP S s gRe e
feediicRltAR 1A VoRBRRRASEho {200 81t ifrh Glinibalshaly(skiovin bywtelsaquence of

for identifying a potential toxicity of a therapy in a
datapamtd)cul ar patient or a particular group of patients,
(o] ool t i - 195 ' | A 0ari
10017607650 s Ul KRB I BBk 1Egoch ¥ Rk, Herd Barious
compers biedatdgorized based bn asspedtivierpatienan biibiolagyihtesponse.

1001800 Bl Gutthopi AdReY PG ORI SRR RGOSR ALEEppY in 2
pmigléxgyvgg&gﬁ br éggrgga%p%bﬁy bPBatfnRO 5&%@% td @XdrEbdimedht 6F the

er apl a biological system according to
inveatiorenbodi nent of the invention. 15 DETAI LED

DESCRI PT] OF SPEC F E I.MENTS, [.0Q21]. .
10018 e Bt G4 S, R B B APB PG A f gponvironmenal
agerft gi‘ b&RhBAnt fCH biSHRRl Hsten(IRECRERAS B aPPadiaiedsof e invention.

Identifying a potential toxicity of a therapy in a .
[0026] ol FHEchhawsst Bew chare faradentifyjad a porentaldPYicER of Asgtn dacrapies
. nd appar at us_descri be b . used to
m a?t?i?ﬁlgﬁﬁy TYE 8’6@? t|%I a:%tey 0 l“ge‘%%?tﬂ?ééa?%‘?ﬁﬁan ent or a

particul ar type of patient to toxicity of a 20

t her apyrTAA934) DESCREMON UIN$BECIFICEMBOBIMINTSS €
comput®r nodels to rdentify a set of Dbiol ogi cal

[00A3> a@nﬁcg]lilﬁgﬁg yadeliveandn aasH 'i@f())lr%hiéti‘?g xRSy, Z®r example,

rol ogic response, such as, for exanple, Dbiologica
methedspad sppimths ded déntifang exogetieloxiity@f 2 Bieras| mg biological system

e SO IR, BB RS 00 5L g

iderfiy EXE&UbERINYOSE o A8 SOpAtiekt JrRdRktouta by of\patlent to toxicity of 2
criteria to identify biol ogical assays that can

thereprar act eri ze bi ol ogi cal responses to therapies. In

rticul ar,. the hiog i.cal .. t- . t of
100F e ey ety OF B 5 B0 SR GO toBontiy gt
biolSBI¥E! dsBfiisab a@squateBsatld & cafatdl eharlitariediiclabicalssspomse anch as, for

bé used to identify patterns of biolo iég'l [es ons% del
examiple, bivdogien r@szeon@éadu%abé@awwrloﬁ%ﬁ%%i SHg-omputer models,

) . e . el g

eGSR, FSHER, Ml el el caseans e

Exeehtisraet e icamguieamedels ampoeideastitdriatioddgntidy biodagieah gesays that can
rat her than bhased on bi.ol ogi cal respon hat L

chafagi<aip Bip bR EH EWGHSE Y LEHRIcTc (BPPUENED e YO Reical assays can serve
i et i3l O QEhSktaREE! RBBlLs of th

fo lﬁgﬁ%é%g?gég}ggélgg%?%%gﬁphons.t i tuents, and SOLEe

bioBigtdabapsays caRbesestsdeftp Pp3iteras vHbiologipabEspasips ﬁl@ﬁpatpb%to used

cateli.g%%lzg t ee’rapfigsrin‘%xr%c g!n?iabfiencleltsrs],gs! wit ilﬁ%l bigl%lgfcal r%spco?llsé Spcatcls.on

Advantageously, therapies can be characterized based on observed biological response

rather than based on biological response that is inferred from chemical characteristics.
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cells such as a cell culture, an organ, a tissue, a

mul ti-cellular organi smsuch as an individual human
woabidaniivsa subset of cells of a multi-cell ul aPCT/US2004/018485
organism or a population of 5 nmulti-cellular
organlsns such as a group of human patients or the
BiolgginarSyistemsnBiolpgipall Sdates k gical Genstiments. amdiBielfgical Processes

system can al so i ncI ude for exanple, a nulti “tissue

[0023y st Arfftdeiopicalasystet camincud, ﬁ)}sxanplel mnmden@yié tellna cotlection of

cardi o-v Iar system [0024 cal
cell§ RrB S CeN GBB ROy Basoe ArugRif g Spn L an
1nd1§1)1§£1‘-’1ﬁ‘mahrbatl§ﬂ’c”§ RSt ANERS of AmBItRES RIS Vg i, Q)rranoﬁﬁ?gon of

to a condition associated with the occurrence of a
mulgeellafr eigahisys sath gsracgres eshmarepa@uems(@g theagengipt hepen pepulation

o 550 Bt B RSl bt SENIEFE T 8bm sun
as tHeQTe?\Fcﬁl@@Kit@maﬁmﬂﬁﬁ@?sﬁaanr cirﬁﬁ—%bulaﬂ;@mnt s of a set

can be the same or different, In sonme instances

[002el|] o bioloical sete refers (e papEipRaTpoIsH B onhiglsical system. Tn
somg .1 artefan%e b%logi%?l s’%ﬁg pefQﬂs Q{) ggbl’f jo Es%sgﬁt%d fittfthe occurrence ofa
mg 10 system ¢ in according to sone
set &ﬂtﬁél@gﬂcalqiroéaﬁé”sajﬂaﬂﬁmlmglbhl @sterm rAsmsed hanbah ttheoterth “465” refers to a
bi ol ogi cal processes of . t he bi ol O?I cal

CollgSHOnHIOBRP BB SR8 FIFRFELS A 428 Azp b STt g Mebers of
the Yt OFRGI LA o ﬁf %& @g‘f B/eoﬂhG @éﬁlé’ oPdi$Rre&l aﬁﬂs%‘ﬁqe 1ﬁst§1’1&|s OgéRdits of a set
state typica epends on various biol ogi cal
can Searbane enmobeycemhmom c}}mrmtcrgatlcal Emlﬁue)@g@sl Proeese 9& tl biglegical
one anot he an. i ncl

de
sysEREAPRDET s6RHIEE Grropr o REER Brpegrrmgth§for Hore additonal

bloIBQiQEleﬂ}Bé&Eéscﬂf thé B‘ioRJgibi[f@stdn{‘t BE gl Bibidkichl ptoksses change relative to
intracel | ul ar d, or cerebrospinal fluid. For

eaclerihen |a€p1012glcb]i &Wg @rp@Qﬂllygiﬂsgtcé\gn%s @Clp@{o&pawt@’qe typlcally depends on

v PR R LR 08 AR ORI o

blolbgﬁalﬂ dtite chug el ﬂ)@bﬂamﬁib esendaivii dfiaafusri@dor héyeone concentration
nposed experi nment al I]iIF may be condjti resent | n
in péasp@r interstital Thyich insEAce 1arsﬁ}‘§f1e% Cere,&rw&abé}l’@al OF £X31PI6+
I
blol\%ﬁ'{cgﬁsrt?[ﬁse g%gc}%.%g e %gflyggl%ﬁﬁ%h% gmfgliﬁg%hlﬁérl] 9&\%}1 l?égchararctenzed
by dv@ditions o 1dw bloobd segar and icwnblpot érsiin) resp;:cuwlyh There conditions can

be %oggd(:%%gp%%m §r0? %@:y 8][0%}.’1&%18]&%%1661 3 ?rgz){(g i %rnﬂ)lo oglc’al system.
AbRi1gkied s?a% oP4 ﬁé&én edn Ack@k) @P&ia%bl@fa dnaRioh 1ﬁ WihidheRé Seuron is

can“1nclude a condition |n whi a  person awakens
at rést,onecanditmnen vigth the asuronas ﬁnn@l am agSion nesential, peonditigp i which the

and. a condi tion , bet n _nea biol o
e eSS e RS o Eah PSR A b 6ot
bioRRRAT §Rles BF a 3811tAbHbEPlaGAS difiicAi cas fRbidetaagbndition i@ which a
bi'ol ogi cal system A toxic state can be associ ated
persun dwakens Ebmommyerightifastng eanditiongust afier ameab pgy copdition
b ot her Sltl mul us in a biological system In sone
SR WR¥Es, a toxic state refers to a condition
[002S5P OCAai@dglwt Jhatt Ban DERIdE beETxee Qhted valdth edfersivs ah dmoarmhl or

processes of a_ biological system where one or {;m
harpfiel q@iléltl@guaéwmqmdo‘ﬁégsbsolsglv@ sysomy 1y lpxigsstate can EoSiated with

an b%ﬁ%ﬁlzoquﬁ#lgﬁﬁ%ﬁgct ot laQﬂer%@ﬂocfth% 1?rﬁlh?skiﬁ%l1mllogﬁ51 system In some

t her er stinu In th
instah@dsp@iasdd state refers to a condition associated with the occurrence of a set of

biological processes of a biological system, where one or more of the biological processes
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system A toxic state can be observed in, for exanple,
a cell, an organ, a tissue, a nmulti- cellular
wonrganistys or a popul ation of nulti-cellular oPgamiSsiws/018485
Exanpl es of toxic states include conditions
associated with cirrhosis, inmunosuppression,

memﬂn mt amxibopryal of hmy@ﬁubsﬁﬁm pEa Seswy qr@éhﬁy stimyug, in the biological
| t
SyStF]@O ZAGﬁJ X}afr St%gar 8? glf?ﬁe ﬁ]i,[tfof%%n? &4 ef‘ 5 {)%glg qptgérsbg g foult-

cellflbr GrghhiehmO8# @pd)plﬁé‘tﬁinafﬂmlﬂftlbﬂeﬂﬁlagbﬁgamsm@ ORghmplee bftobd"tﬁdtates

makes up a bi o] ogi cal stem can include, for exanple,
inclgée @adrta)n@ éﬁﬂ%ﬂa Wlélbﬁl P%lébéﬁ'ﬂmuné’s‘&i&r?iﬁ}%r nephrotoxicity,

mye(i s{,ﬁ%ﬁreg ca egclf {r?eggxﬁ!r hmgg[rgtgeag??]g eﬁnkﬁ%ﬂt aqd%ut@gemclty

[0026]NSTA t‘lbianig‘ical B@isﬁd&nﬂh@ferﬁbl/ﬁ,quﬂlm @.ﬁ mlsmlc@tmjmysﬁm A biological
hornmones; io cells; aqrgans; tlss ortion

of
congtgipeng that iaakgeup 2 gjolpgl ﬁgsterg&%én Or&.x@%ﬂ%r frpextigeehiular
congﬁaeﬂp 4 Q9ReRYoh&itu Celnelh a—g,‘;lhlﬂhr &ﬁgﬂi’cﬁ@xﬁe& a édfﬁl‘flﬁ&’c[ﬂ?ﬁthereof
endopl asmc reticula, bosonmes; chem cal
Exal‘xqﬂe‘stof\}ﬁolngllce]ma)lnsistusmts tnchsie EPNAsBNé\r oxotdios; enmes hormones;
citric acid; prot and

bum n;:
celfy et S5t ROBIUR GhF el HBRG BT DRERT SOPeci it grigge ignsuch as

m1t§6h%h§ﬁ& GRBlel, TR EPSmp] 666,05 §HsBshe$, @n8STRsRic @6tR@il; @hd ribosomes;
mechani’smwi'th one or nmor e addi tional biol ogi cal

chegiradlyireastive snol@udss sueleasﬁow@mrevalﬂe% ySERs pitri apidoprsgaie ajbumin;
an %ﬁ?@%ﬂr‘%ﬁl‘éﬁ‘@ %achbbl o% af@c!nsﬁ%@ﬁttc%(fta%qgltoﬁ}&agg}@feﬂ%an 1Pteract

r CHay novvn or un

accORIaI MBI sEMeidlo gﬂ@mhmmni%mrwme m&npxi ﬁoreeadﬂitmhlamloblglcal constituents
systenm s synthetic, regulatory, atic,

of B hofagionh éﬁhﬁmké Sivlngiod] medivaien BrvGRRgRdogiost ¢ Gogstitypnts interact

witht 89(?%% il c 2y an@m&%&ﬁﬁ Arl%%gi%al ﬁlgéhaﬁmaﬁ invdlve, for

syn ormat1 on one bi"ol ogi cal
exaﬁ@il‘@ aibiclegical sybmﬁhmmdme;negalamry doimepbiplc,marlcontrol networks The
nteracgtio f .20 vari ous oI0|caI o1 tituents
lntqf?f&hofl@épn? E’tog‘? comstigeny wit h&E}% B ?ﬂndﬁ? Bi for example, & synthetic
trarfsPIatibH 6 PbRe blﬁﬁ%ic%i schsheRUER B bﬁfem’achlfgcﬁ%@siﬂapﬂﬂt&ﬁétlon of
events, or some Ot her nmechani sm i'ol ogi cal
varfoue bidegical ebastitudnts, an mdmteetrlatﬁraccblnn@ff van@eetblqﬂﬂglcal constituents
i,nt ctions bet bi o const tuent,s _of a
mefyist o TISTETLHE Py sl SfbnEs an SRR Syt PRl Bn i
[00@17]OC e/ SHIREAES prodfse® SRks t@fanbht@fdéﬁbﬁ at a QT intbrdOfdrs between

drawn from sonme aspect of a biol ogical systemtogether
biokgiast ednstitusatsvad) ralleipgllChltSé’ﬁtﬁ@t il semp é‘i%’éﬁs @rpdological process refers

to 3 %:g PPlgigfo%ch? ggrf’stztillﬁl%eﬁ%rgr%w% e L SUF aca%g %?oé?%gﬁ%?stem together

with fanéﬂﬁéﬁﬁ%f ibRbogistRtw@natebidhgih ﬁora;ltmnmtst Riblodeal frocesses can
exagtp processes .that occur wthin ogfl n .cqnt act

inclyjdenion rxasmripr R ashsmical or goleaalar prosessss, progiesses can also
1ncﬂ]t‘i| Lior 68, 1.:% ?ro@és%r{himcc gifﬁh or 1rﬁcf;orﬁ’éc@ W?ﬁh' dn@nvironment of a

rocesses ude birochemc pat hways i n wnhi ch
cell’mtmuﬁsﬁe asrenidtiedetinlad onmnmm rExamp@lfﬁs qféalldlugmal peoessspg include

30 bi ochem cal. C | es are ilt
bioghermigal gy 2hs 18 i ch B guipy 6 bk o Bl PRy g5t enery,
blo@h IEQI 8 a y)@% IESmbRCYBE &8 bfﬁﬂ?ﬁ}?tcfﬁroﬁfde REGh8 fructure or
re synthesized or activated, bi ochem cal

enepgy ktvxmﬁsbmchexMDdlpaﬂrvmye imwbichrpueteisis or a@¢1d10 peigs arespinthesized or
04/.1141 PCT/ US2004/,018485
st BB RIS bl bR B oAmrIeR DaRhEe e

i ncl ude, for exanple,
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enzynmes, synthetic internedi ates, substrate
precursors, and internedi ate species. [00281
waizol4agioal processes can al so include, for exaaplus2004/01848s
signaling and control pathways. Biol ogical
constituents of such pathways include, for exanple,

synihesied yBigtogieal Renstifsatsal sud lgﬁ%hfmngal wpathecays exluts, fozlekample,
I ntro
enzieR s BERE ARGl R b tked BreBlO0R) B Peciesror
[OOZS]g na?nmlmgmahpﬂmmmﬁss CahlalIEd»I ingludd, for exahiea |siglﬂﬁluh‘g)érﬁl?d&1ﬁ‘ol
or can directl i nfluence the anpbunt of
paﬂ}Wﬁyér #éﬁpg%l CONBIHUPTH T Sush palhiaRS IngHye clor exaaple spimary or
mtei-rﬁédlé&% @iégt‘iafl m%fé&%%? é)v\gv?ﬂ géﬁgﬁghﬁlﬁ%’ ﬂ)éﬁ'@&lﬁ%ﬂl%m s?énlaﬁﬁg or control
cascstdgm’rahi usyakhy blmadteszecthese lpaﬂalwagm chmgna\hhg ipethwhs,dinding of a
ot ei ns af fecting.the

;
sz e Befiopl 15 Suatan greesBMhero i amowurt irgimediate signating
molQélﬂéseAﬂdScaﬁﬁﬁlchcﬂ? Ehﬂlféﬁé&ﬁl@ﬁ&gt@é Bf-ﬁﬁcg rgfatﬁ)ﬁl({;] B

Cgrocesses initia a signal.
modifiegtions of prabway: qumﬂ I Bln@mg o€ Sllgnadm&malwulss carr mﬁnem;e attivities

orof, Y8Ry, MR G BT s

cellﬂ‘aﬁplbﬁemsﬁdre oﬂ@lﬂﬁﬁpc&’tdnyeﬂf&%ﬁ oNad1RMar 2bdcB8bsWhitiBted by a signal.
ck control, to achi eve a consi stent outcone; 5gn

COU&GE ﬁ%’aya% shicheasghonesontaliing &Wugm@ranw@wrmp@ abesdhaycles, share
0

B A T U AT —

are tgmpotallyreeondinated, offtenl MatlhddedbylckrchI tb raf:hluem esnsitftent outcome,

Pg %elns on algother s degree of nodification or

SUCTH TV PR 865 VISHROEIh )R oBR Feetesation. ddisitewporal

coordaiafivRYSa G&ﬁe@d&hé‘gﬁhg@lﬁ&%ﬂ toE@fntﬁﬁ?ﬁth\xya?' ThiBh Alefren
optimal |evels of cellular rre? Ite fre face o

medaat@dwbﬁgmﬁgﬂ mﬂnenmsmépmtem@m[l 6029 thdd! sdeggcodim@tificeina @s

s R R4S A DGR BUR: i pChaspepernac st

to rriairﬁiﬁﬁ loptin@Blevels OF BSRldrm QMDY M RO HPA QI%n%ﬁl environment.
constituents can be arranged into a hierarch gf

[0029% ¢ Béologigalproenssesisian be @Jeé%rphlcdnmn—hweaxclscalbm wgiligation of
I ract with hio
hler%:rglﬁlg%lpa?lu & nﬁqll%fa{cglﬁc\éf n% %?erar f?}ﬁa,pro?eée 15 qne 1g‘wh1g1 blg{oglcal
constiteenty ehibeakrapgariassa Giereds! dilewld, ghdlothesbiblo@Pal constituents
bi ol ogi cal . constituents bel ongl ng to 25 the [owest
belopgipg|ia a pATticylar Vélr endntcrast Wih fidegicaleogstituenis bplpegingito other
1 t@l 94 ngkal
eve it hcéagl‘f)g alllly %Qm%s%g}qgﬁj a@@eﬁ coﬁstt‘%{leﬁlgs belonging to
the lgwsﬂrleseaﬂn ok norjdmm&tchrealrproébsm (romiie mdiieha Bidlogdad 6@BStuent in the
re feedpack. | oop A feedback | oop

h
procfes G inGghT Bl PP Bels BB St G b Seheposiream or
dowﬁétﬁ’laﬁﬂl&ibn%‘i’é?%hfch!ﬁﬁb@es@f)ﬂ&hﬁasmn%lo?gﬁcﬁ*@k’?edgécg& ééﬁ A feedback

where each bi ol ogi cal constituent
loopda g bivlpgicalqrossiss refers ea s@Betifdiolgiical constitsitts UﬁﬂIeSbldif)glcal

proc eyvglgr%gegaf E@&ﬁu?a;&coqs}?\g}egg tﬁq? iqeéggclgplgg}gggiooﬁéqgt :\L>\§1t 805ther

biolcgi¢aANdbhsin@nt e the FRabdcRNodglat can be applied to a
bi ol ogi cal system In sone instances, a therapy can

affect a biological state of a biological
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system by known or unknown bi ol ogi cal nmechani sms.
Therapi es that can be applied to a 5 biol ogical system
woam4imeivsde, for exanple, drugs, environnment aPCT/US2004/018485

changes, or conbinations thereof. [0031] Drugs refer

to conmpounds of any degree of conplexity that can
Thempfesct a bi ol ogical state, whether by known or

unknown bi ol ogi cal mechani sns, and whet her or not used
[0030her apéhitrapyl defers foxatypk o stafiulds ogsertuniedtionaghatyoeh balapplied to a

smal | nol ecul es of research or i%ﬁ%her ti

. apeu . .
biolpgiealsygem. duporps FisEnGes afhersRy acfisrs @hfoigical state of a biological
systgrﬂ%g%b%'or ! Bloghdal HAERBIME THRGH QY hatanREbFIE to a
Interacting wth cell Teceptors of any type; o
biolbgitalaystbinwaaindeds, forsxsmple, disigs,ngiremmentalfchanges, or combinations
i ntracel lul ar signaling pathways; factors isol ated
thergq om ot her natural sources; pesticides; herbicides;
[o05d 'Eﬁ%k?&!t@@%p&ﬂ&%f@ﬂﬁd@%ré@oﬂd@ﬁiﬂ&ﬁg thetrcaaxaferd ehiological
agents used in gene therapy |ike DNA and RNA. Al so,
state vthicthed b &nown ou yeknoviplegical maehnismsasnd vhethgepngt yspd
r oduced bact er | ' [ e
R SRS e ARSERA) Bl PR chfod
the tiB entare6Q ASREHIBNERuAIng fhetorsexetd endodiing paradiiat,ed autocrine
changes in the rate of transcrjiption or dglg{ad tion
factgys o hecters inferegting with sell srcepip ofdiy (Ve HURCEI iR gESuch as
elethdht 5{3?1&5@&{11%139 'si ?ﬁ%%“%atﬂ&aﬁf AREIréfsbRfRl fr&h other natural sources;
pos?- ransl ati orra cessi hg of one or nore _
pestialssprabiciis; amdk ingechiedieat Brigs kamgles iricindeh for eaamplsy agents used in

T T A A
pro@idell By bictBfia SR VRIS £, toRIR) Bir¥o corbideitd ak @Eﬁ%y A Biological

sonme instances, drugs can exert their effects .
respomsetozecdring gnayi ierp. eonsgrusned of, fapeygsplendmeiediaisd ehangew i the rate

or stimulate the.level or activit n -
of Bngitigyeb of “oaigiqriaiane O BRfY ettt pERNEE B pfBilafed changes n
the TAE bt @bt trelhél8iSona0br pRgathditional potdseingrof@se bhaiore

decrease rates or inhibit the |evel or activity_ of
polypeptides, dmeempdiated ghanges svths rite gk prigniofslesmdpiaameet g or guore

5 as "inhi-biti . ", " i v, [ i

pof BroapPRIRES g AOH8E i b ARA o v g
profedixpasd 40 oRS. iinebruel insgmony; drugham aveet theingffocts by interacting with a

conmposi tions including one_or qpr drugs, a one or .. .
brofsgh eBiEs A SHESHee PR SopmISadheURts of SR Y ong e more biological

. el 0 hisBP Whil©drugs that decrease

o S e e et
ratestoa ighibinthetlbneal obgctiviiywrf one oumleroinlogBal ginstitightsagan be referred to

Jrechani sns, ,,and whet her,, not .used. t her apeutically.
o5 B RORE ST A SRR it o RSB 8P e Ui i raeal fpetude, for
exaﬁ-nﬁﬁa%Bﬁ‘ﬁ)HEiﬁoﬁsei-nGIudir% rthSRRRAAS Y Bu L beddhpsitiddk inclédifg one or
and ‘exposure to radiation. O her environnmental changes

motadrughaidiets, orfreregxeipisings; changes rel ating to feeding

avjor,.or nutritignal .Jnfake e -t
100320 igfaafome el B9 ResbobapTtibe demid AR o bl
envifBiefhl cifdn@ed ah®adl afRet a BidYogidil bateplvietiieabs kpewn daynknown
caloric preload prior to a neal, self: feeding until
biokagigal mpﬁammie iaph Whethep et nas ped idarapaipally e Examplep of

environienfil Qﬁ'gnrgleg Biude changes in temperature (e.g., a temperature elevation of

10° C) and exposure to radiation. Other environmental changes can include, for example,
changes relating to feeding behavior or nutritional intake (e.g., short-term fasting, long-term

8
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conpositions), changes relating to |l evels of physical
activity or exercise, or a conbination thereof. 5
wpQOBAN419br eover, the met hods descri bed her ei nPaTAIS2004/018485
applicable to conbinations of drugs, conbinations of
envi ronnent al chan? as well as conbinations of one
fasting, smgteemdéﬂ pgsdanohu tqﬂe ngalssr éaSG selorie praleadpTioria A gesgl, self-

th t h
el e DT BRI BR MEA Bbrp
comﬁ’dsﬁtﬁ&fs}? %alfg@Qﬂilitirfgﬁ§ levRUCHT phgsiciliaghvip) enkerdisee 55 c@mbination

arthritis, high bl'ood chol esterol, and cancer. In some
therdofist ances, vari ous el enents 10 of such conbi nati ons

[003;;@\/ epﬁ%ﬁ‘ l 't}gedgl%:t%ogs &és? ﬁe@!ﬁl&%}[ééﬁﬁ%ﬁle Ech@orﬁlﬁﬁ?clons of drugs,

eren various el enents
comBinaétiiof %ﬁﬁhﬁxﬂr@dﬂtﬂ RBAIGERS, d:se)veﬂhem doatbinatioas bf aheogyimere drugs and
systemat the sane tine or at dffer%ﬁt ti

F
one QEaRATH @Vlrﬁmﬂmk@én&%ﬁy How exaprledae etiods dgséfﬁggd B%rglrél BF
applgﬁa‘p]g tI)E Etl&ﬁ%??gu%ggﬁﬂo &8 dﬁ?é?@httcbﬁﬁtl@ﬁs &dich as, high blood

ere t1nes emati cal Model s of Bi ol ogl cal
pres&iyst #1isitik, g blodh eholesthod and cemed hlgsomc iggiarces, various elements

of s@%&%&%ﬁ%&&l 1:%:??3)8 1e ?Pg% Jb]pﬂt)&l E@ﬁ?egn 3&@3?3@%{? ie%gl &Sdt Ia%ferent

leveg' %19(9 'V‘éﬁbusﬂﬂflé}ﬁ&ﬁ§ Sﬁs&ﬁl c@mblﬁia@ibﬁgéa(hade ppHteto a ‘blﬁloglcal system at
I cul ar, the mathematical nmodel can represent t

the s;late tufle b ailddéfprc@tl timesy d@@ggsplasﬁ“fvgdrag%@ﬁy ¢ applied at t le same
rrath reI a of: Jrat hemat i cal
dose 5kt "E?eé ffsr c#aetgfg%:f‘am ¥ gf 5@“1&”"88% t(rl}glf process

using a first mathematical relation and a second

bi ol ogi cal dpr ocess using a second mat hemati cal
MathemnatigabModals of Bielagicalcaysteny ati on typical ly includes

one or nore variables that describe a behavior (e.g.,
[0034] e T shathddsapcarfiag te spmb embgdlmﬁnéstcefdhww?mf@n can be

1mprcgqxeé$qrggﬁlglcg??::m?. dr%la qub oenda{)@%g ﬁeg % ngn'mgwggkéﬁﬁ&cesses of a

biolb Ef’cﬁlrsé}@t%hlo T8 pafiR ki MBé halleatticaiiasd] b:lfrﬁrepmselﬁhh@set oéhiological
represent |evels or activities, of b|oIo [ del
progssestusingersekofgnathereatisabralgionsi FeygpRradh B e%'%tlcal model can

reprre%eﬁtl? gi@% cﬁg%lcé‘i ptrJT)c%§S Qélngg it ﬁé?ﬁ'acchfre%lgﬁ @884 8econd

var 1ol ogical constituents of
biolopRalprotggag a syindmathematital teladion. Vamiatishetcaaslation typically

1nclé§§ﬁrc§1§|%g tg}o\;g y%rlla@iq P@%@ﬁﬂbﬂ?gba%@c an(egg? @IF‘Q\?X? uggli% t@aq can be
mm@%ﬂedqﬁr the Haﬁﬁgﬁﬁgalgﬁ?@el S Rior@baliRhdfP! BAthenBGd A estidB ofithe

henmat'1 c For exanpl e, " paraneters can
maﬂhema’e&dantodelmamdaﬁn@aitmstmfs amewlg a’bnd:ées whare the jverdablesy can

I‘Gpl}ég‘?rj%i fssor agﬁ%'gg%ﬁ? ]‘F}) ?1(618 %‘Eﬁtg:sgg e 810%%211 sgls‘&em as well as
levélf‘ 6??@%(6% of 8SmbRiatibid &Ch%?rdgﬁlte Wrb@i’@‘tﬂoﬁ@bf veloas bivdsgical

mat hemati cal node In some instances,
conpamlamtetoéﬂs bielngibal scrstém tI@ addisionsvamablen £an Fepresenf Vagpous stimuli

114 Y, 200 485 characteristics (e.qg.
g)(e ﬁg&o&?@o §1?NEISYS as’ external influences (e. g. ,
[OOQS‘]V | I PR BIRhbr of REtables)cah B iEldhedddnyi £dt o patimmters included in a

mathematical model. For example, parameters can represent initial values of variables,

half-lives of variables, rate constants, conversion ratios, exponents, and curve-fitting
parameters. The set of parameters can be included in mathematical relations of the
mathematical model. In some instances, parameters can be used to represent intrinsic
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[0036] Mathematical relations enployed in a
mat hemati cal nodel can include, for exanple, partial
wdizbdsanennsi al equati ons; ordinary differential PCT/US2004/018485
equations, both linear and 5 nonlinear; stochastic
differential equations; differential al gebr aic
charegferattico (2., géretie fastnye) @q’usil asorssernaldnflegnges (g omyirgamental

yations of networks of Bool ean or
fathTI%}z@’fla% g‘g@%%lsys €Pwor ks; or a conbination thereof. In
[003%P "B M AMBdnadtieerelatibhs éfﬁplbge@m Llbtheglatitd] @nsledEan intlade, for

mat hemati cal npdel are ordi nar% differenti al q( i ons
exarmplgt pastiel diEiwentiH equasions; ordingsy &ffeentiphequations) bo b\ﬁi@?f’é apd
S an
nonlllrgea{ oL OChQ%tIC dnﬁérgﬂ?e{l eéﬂt*o%g &iﬁ%ﬂeﬂﬁ&leﬁge'\}%& l%_]agligg% éﬁifférg%ce
equédtfonpadeiRE @tﬁtSmaanchfplchmaps‘ equetions of heatvorlepd @velwas or fuzzy
interactions anpng. the variabl es, For e

| e
logieAl PRBIATET GiP coBPRAORUCENY FRiauns RElanigsniie PR esLrefstions of
the matﬁeMgtu\agl n{:ﬁe%oﬁméﬁ[g%ﬁﬁ erehial ’e%p‘i‘ﬁio‘fl@ tHaf B&ERRER form:

e concentrat and represents
[ nsul in 20 concentration, form X, and the par anet ers
V, dddt HEMNMB, F, and TT formp [0037] A
representation o [ ol ical sta

el .
whepex ifea I&dlfé?fr?éqna{ %Pgwa sbléuﬂé% &%%a ' %ﬁ? §€<ﬁlggge of X, pis
an l\ri’ %ﬁrﬁ% set @Pgﬁ e&kso LRgk &3 fRERGERIERpREeAs FRGdtTonsdmong

tinme a speci fied execution scenario. In sone
the varibiesc For e)aantplc;Itb@maﬁdemtlaaleel@‘ammnﬁdt@ﬁbﬁﬁtmb ally

represented by values of x and p at a given tine. The

behaw@c of variable¥ x can be 25 sinulated by, for

ex&nplen iT or—anal ytical integration of one or

more méfhematical rélations. For exanpl e, nuneri cal

i nt egratjron ofpthe ordinary differential equations

deflVeId———&bvove—eanMé'RperXohred to obtain values for

the varidbl es & at various times and hence the

evol ution of the biological state over tinme. 30

uter Model s of Biaql ogical Syste The
whqﬁ@%dg high eepreRenl§ CtRSPEBHEOICHBEY e E(b gﬁL reGsshtsiBsplin
I e
cond&?mﬁgl% fOHH ??Mﬁ{e‘rzrkg%gf’qg;wa g ol ogi cal SI))/stem
[003NPUA eelsprmed‘etmn afbiothgicnl tstates@nencénﬂmwlmmrs»tm indiaa
i nvent i 8 be defi ned

ass QP E R GOl fodl bislPErd S Erscs ot & Sgeiged time and for

0 11
o 0L T R S st

repfes¢reedonvatesaf x and pGat aRgventimplo The belgmyior@d gariables x can be

img{;?eg%%/n?%r%lqe ! o\}mgfiq%a of grtlag)rﬁfagngiegég %k ?fé oF IIxﬁ:o’i"\%ﬁg’r:hema’tical
relaﬁ@h@ MEorNRampleS RS &dchl uﬁé%}Ktl(ﬁ{ ofthe ordihddy dHddrential qunatmns defined
657, 255; Paf erson et PCT Publication Na.

abogg p@vb,mgerfqpmeé it optai valyes fon:t@a; verighles X atafarigns iges g@ hence the
evo é%gtg@e blf)['?glcw Q&‘Je%WeFtrlmgl PCT Publication No. WO

Computer Models of Biological Systems

[0038] The methods according to some embodiments of the invention can be
implemented using a computer model that defines a mathematical model of a biological
system. Computer models according to some embodiments of the invention can be defined
as, for example, described in the following references: Paterson et al., U.S. Patent No.
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di scl osures of which are incorporated herein by
reference in their entirety. Suitably, sone
wentadiiamat s of the invention can be inpl ement eATWS200¢/018485

the following cormercially avail able conputer nodels

of bi ol ogi cal systens: Entelosé&% Ast hma Physi oLab(r)
6,078,y39;atmersorEeitab) Uy PpteveNabn0$% 03 PR k) USy Betendo-

t el os Adji pocyt to - r

605 ascRelb R OB 8 R AR S S AL, g Patem
No. 5.0Ph 80BHinis e, €Y FidHe NoS5,808,91 RieFinia wedls, ThS. P& BB]

I'n sonme instances, a conputer nodel used to |rrptlcazngatr
5,65%85; Ratdreett ekt BCEPublippiioniNe W Dot?/ 4taunBaterset Pl

L nt.e t A { |k Ch . .
pobligHgAR: QDO 3s Bl s Gl FEC TR RERIGR, WO 0065523 the
discloSieesewhichiaed @oopatatdiiiecss by sefatenae rotheir ehiiretyarShiabll some

15 level and eval uate the inpact of Lhtiasneﬂ hi ol ogi cal. 1
embpdigteatssefshomventiggn dgimplegreateddisng the foljgwjhg porrimercially
avaiﬁ'b?erc%gyﬁlte‘}%crde?svﬁ{ biolggi]%l’ sybtBfis COMBIL® A sTREEPhyeRab® systems,

provi a nulti-variable view of a_ biological system
Entclds® Metaipoiiset Physitdlabl apsterhs,ang Bnteloe Adipoeyte Cytslgbi wastoms.

observations. thrqugh synthesis, of i.nfor
Othgrggmppteradels @ﬂ%?@ﬂ%ﬁ?ﬂfﬁ%c%{l R Wgeldgo &
oft}%iri?%é?ftigﬁgh l'inking two conputer nodels that represent

erent disciplines. 20 [0040] A conputer nodel used
[0039) i dpbameinstasorrea eomputicrmmadel used toiennlemenispeg caRadents of

hierarchi cal .and.can fl . [P0 r1.0 ' :
e 6 5l R a8 APt Bl
hyp&Bes$ Piras eknpitet hedeean wipeesensielogicEhprocessed ataflovet laktarchical
at which a hierarchy starts. and the | eyel of detail
leveendupadite fhe impart AL Ege BindRgioal BrosPrEnORPIAlofiEA) PIRposses at a
. [ . e T ow of a
R A T e
biologieslalyste?d Tte cdnspubs ehddel eam dlevpbyide lveos-alissiilinhnadisenyftions
the hierarchy _ can.be_the subcell gl ar .| eve

. l. Th
throygly sxaythesise! 1pPpRatienyfom fwe of gore }smé))l(lgﬁspllnéq a Blpgl'e 8851183‘“ model
or t}?rgﬁgﬁ iiltﬂﬁﬁﬁ%\?% g%’rﬁglét@?m% resef AtBlcAbdissipeigscal |y

reactive and subcell ul ar org_anel les. . .
[0048¥ c au's eoraputienoiiodéldised to ibipbénogyit seine sybodiments of theinyerfion can be

. entity of intgrest wt espect. tq the . ulti : f
hiergrebiaplor s TR AP HISHEE PIGT SV HE Ty fF bl Rhovant o
issulk B 04GR red B9 HR BoufHuler mdRR I BEERY €lchfidatafilng whivhra libraBthy starts

clinical observables) can be at the hlghest | evel  of

andttheleneleofaictaihat whidvthp hierarehipendsiaraptien dkiedrhys Ragdsplargntended
nar.nmal state o ' i [

us o B e PR en i oencperate

at aREbéduRRldwen thdRiwesHBvdIof dRiHicrarthy @ah be thexubtalyilardével. The
system For exanple, the caonputer, nodel can con

£ ] i.n
subgelluardevsl §an UGk A PO EIAHCPPSarerts Such s BNA, mRNA,
' iRdUBLiMEe M individual
ol PR RIS OB Lo it ofsaiviaa
biolvigitabgyistmt is ssotsimon emity o6 imertstivgtiarespet tethe nlfingrie eect of the
. nore_paraneters, .a_.user,..can nodify the nornal tate
biolhgira FATGBeE, ki e SR Ipe T gt ¢ oppied th e form of
LSO IBHi) Ofn S thOMBRb: Wiel LS Bldri@hy.Or al tering
one or nore’paraneters can be performed automatically.
[0041] A computer model can represent a normal state of a biological system. A virtual

tion fro ;
) Idategfp sorme it bodiments

stimulus can be defined to simulate a stimulus or perturbation that can be applied to the

biological system. For example, the computer model can contain parameters that when
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5 [0042] A conmputer nodel can be executed with or
W thout virtual stinmuli, thereby obtaining outputs
wobano4a1biosl ogi cal system represented by the CORPUMUS2004/018485
nodel . These outputs can correspond to a set of
measurenents of |evels or activities of biological. i
altered nmiuilate dret indvapmedarieson thyt mAp lesd ip atevic petsa! thy biological

measur enpent s ny ot her behayij a [ i
sy By SR B HAEieder Of m T atidfiernd O o bty forma
statedHRl ihG@dei 208 Sic stat€ OfpLErast. Twele @stvdiaenioof ilguneshtion, selecting

all ow visual representation_ of mathematical relations
or alieringsdrie 0§ $0qTp Patemetes PankenpPBed fEemaievapl es,
rangt er r..bi.ological :
00 P S0 ol b8 LR i SFERRAR ik Skl tiiecoy
obtdiniAE birpaslfons biasoditrd bystevh esprepentep byt thogehieter, model. These
represent a |l arge conpl ex nodel . of a biol.agical. . . 1
outRRAR a8 ROTTEPOPE 60 A FoU TOSREEMEN S OF VRIS A RE TV P P Eica

con%tg{ﬁgﬂge 1%&)&:@%@& b? ?rfélr iﬁﬁ&ér Db RERAhE&ufRidnts oiaefi]lig‘i)ther behavior

a potentially inportant pathway in t
assadeial wiphemndxiobtatd ofritesdss, is shown in FIG 3. The

nqnencl at ur.e and nbol s used in Fl 3 describe .t he. .
10088 o6 Foti agRicaibTon comPFt BdpLin pe den BTHh R floWvisua
repﬂﬁééh%&ioﬁrb@‘ i EnEARY Bt iBAs & wélhesRitdrfebRiohaliby baices virtables,

epatic triglycerides. 20 [0045] Referring to FIG 3,
pararhejensoahdlas biolagicalmpershasd dHis asuab tepressriation ¢a iglude multiple

o L5 5 BASGE, 5 PR e moco

of AAblepRhBSSteaNd mat hematical relations included in the
conmput er nodel . ExanIJI es of nodes are difcussed.

[004] ovAn srampie abaBduia g ARG @ COBIPHIEF MAds] SPETEPS hepatic fatty
aci%ﬁ@ﬁl%% Q&gfe&géﬁ}? @Bﬂaﬁ?ﬁ%@v@gyﬁl thcsﬁé’s;ego;gl‘?&ﬁ of 8#r#tdbis &8 shown in

can eterm ned by cumul ative o
FIG: B3f atiesionfenclatupaibis] owehold used in BHGE. Bedesofibestha behavietemd oxidation
can_be determ ned usi differentjal . e tions. .30 .
of ik IARE AU ITGRC §ve BdNOGRIB TSI GRS FiodRiY piigs Guhepatic
. (So) and a status (e.g., value of the state
tng}%tafé@egén be conputed, held constant, or varied in
[0045kc or Refaomnglia FIG 2,00¢ mbdule 9k cha inebRize 4/p09@ugsles,whigh represent

v;ﬂ—%g% ItlT,flcge %r& i(tﬁegirf,b%a : ergag eﬂ;ﬁs?,%}defelgs&%c)e?,atﬁg n C{l‘elzs (an also represent
par Q8RS ant IRAtBGHRI @1 ROARE iRYided irf theWwdnipitdr Meodeh dBt#nples of nodes

diagram Function represent Node
are discussed below.

State nodes, the single-border ovals shown in the module diagram, represent
variables having values that can be determined by cumulative effects of
"""" puts
over time. Values of state nodes can be determined using differential
equations.
Parameters of a state node can include an initial value (S,) and a status (e.g.,

value of the state node can be computed, held constant, or varied in

accordance
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vari abl es having values that, at a given point in

time, can be determ ned by inputs at that sane point
wonodimeles Val ues of function nodes can be det ePaiTmusen04/018485

usi ng al gebraic functions of their inputs. Paraneters

of a function node can 10 include an initial value

(FO) anwith sprcifiadscriteria), A statemedotan e dditionalmaganeter of

can be.c d, held constant, or varied in

accordgﬁ@gﬁgp?h specified criteria). [00461 As shown

in FIG 3, arrows |ink various nodes to one anot her

and represent relationships between the nodes i
xanp| eBurstionmedess ther dovbiesarderayalsshown 1A Biecpols diagim,

; Ly ows, th hi ck arrows shown in the nodul e di agram

gﬁ’ est%ﬂ{a conversion of variables represented by
ANNett eghabbbdtving adivgelis) 2n givenquintiintimesiean e diterolined by

that indicates a type of conversion. For exanple, the

circle 88%'%e |abeled as "M to indicate a novenent

or "S" t%qtlhg\ﬁgaﬁ% eirﬁ ift R0 87 Bles i Fnftion NbSEBRA e @WetfeP¥ned

specify s are 1 nputs for function nodes.
[0047]  Mbidp flgebmic fumationsofither mpuis| @aviineigraaf & figictior gode can

the effects, that. nodes e on rrows t.o l1C

are con ?%%W“W%@SYéﬁ%Eﬁ%Fnﬁ?F%€F§&§r8”&8????2?%@@ fmdecan

i ndi cat ¢d cBMpuRMNRAH Sohdtart 5 vRASEH Soordanddwith pecHied criteria).

For exanpl e, a node can allow ED, block, 25 regul ate

E, inhibit E], or stimulate a relationship represented

an arr ow. ] t r

O ey S RN e 0 i e L R g
relatiBnshipé ®eiaden thdhddes 4 Exhapks af apspairtesiscustd pblasna

gl ucose levels predicted by a conputer nodel (shown

.{E%‘Jhe solid curve) and plasma glucose |evels tracked
aComvessiorf seativs) ghesihickatriasrs shawndn thetmaedude diggrapy gepresent the

part in a cliunical, stud shown by t he qu .

B e o s 8] B Do USSR lon o
COMPigtRted PRI BRN iﬂ@ca‘t’@s@ﬂy%@oﬂﬁfnkf&@ioﬂn FopExdmyple, the circle can be
configurations. Various configurations of a conputer

modelabelah a3 ¢ tlicatedmavenenar W8 iopdicatedrnge of state.
PCT/ US2004/ 018485 different representations of a
bi,.ol ogi cal systemrepresented by the conputer nodel.

o Baginh&t hbws ¥pddi Rushiclp nbdey ureinpois foofunttiven maieput er
nodel can represent, for exanple, different
vari ations of the biological system having different

[00%1’?# r iﬁ%ﬁief‘s@g?@glgl? F}Hesrkg&%lg gieag%/afé%ﬁ{dmﬁe B2 ataR that nodesélave on

| uences, e condition (e.g., an

arréw toavtdcibthenaid @shadtednThofypes df affeotiaratualijyatively wdisatsd by
referred to as its phenotype, while upderl yi ng: -
syndmhsjimtth@weéfshqmlrbfw-&gi PX%I%IP&MC%&@‘H@%W: Block /2]
t he enat.y; can be .baged 0 el
A R s S
[0038] | | OiBulshoE a@bipitdr mddetemsieasnehparqaheitio botpaisliafcabdata, in vitro
bi ol ogi cal system can be defined with v?ryin% qe rge%
dataforgpeiee flate] %}G 4 phows a comparison of plasma glucose l€vels gre icted by a

computer model (shown by the solid curve) and plasma glucose levels tracked in a free-
feeding situation in volunteers who take part in a clinical study (shown by the sequence of
data points).

[0049]  For certain applications, a computer model can be used to define one or more

configurations. Various configurations of a computer model can be associated with
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sonme i nstances, a phenotype can include an outward
mani f estation associated with a toxic io state of
wonv@riess A particul ar phenotype typically caRCDIS2004/018485
reproduced by different underlying conditions (e.g.,
di fferent conbi nati ons of genetic and environnent al
diffefent tapraspntatians of exaolpgieal sywsmpgpiesented pripegep@iicr odgk In

.simlarly overwelght, but o C
parti it 8o SE BRI B Rt R A sErBEblT o Bhammple,
diffeRet Q¥edteak ohihe BRABKSS s9btesli Rlingriiffedehf iatiinglocchatroieristcs,

~_Various configurations of a conputer podel can .be
differrt pxiernal i finepnes oty sARPPsesTabiR capdifton (§igngn outward
ondi ti0 b Vi r ' : in

manffEsoh) §EF 0 BB chPhGreRiod 645 56 pRARRAI RID budrying
cond¥iddris@f ShecivlopBaY Biicanthangive e wothp pharotypedeh be dasaden genetic

defined to represent djfferent enot %/]gﬁs glf the.11 derstand
fact%wmwmmntw&t% o bsdiofss PRe ehardmany phil] g the agt will understand,
phen%?;ﬁ{?k gH 5 Blot ica‘i’%ys@erﬁ QEPHL 8EAiSRARL $APinB/caeo6f PeCidicity. In

W a particular set of values for paraneters of the
some nputes a phetetype Tan snclade dir atwardhanjfestatipn Assogigtegyyitpe toxic

B L MR Y D

condifénsQE. P Y BEFBMROmbAHiB8s bh@dnetlt b @érBvitonn@ark fAcast)l dor
fromthe first set of paranmeter values. One or

. re .

exargplof iwguyadients may@ppedido be sisuilaly qysaEtigkabuinge cPudihepverweight
based on.an initial ¢ L glr.af i ' '
becas i $ReET b SR bR PHEELARE PRyl baRR b Rfet and
lifes628 Eh@edsatvigidus sdnfi@raionsbéd chmpaidr modelvan baidefiadd to represent
~_configuration by introducing a nogjfication 5 tq th
dlffqrmttqnaprlﬁeaﬁ@rghg@ﬁi BHng gise fp aRartiPAr Rhenpiyipg of g biological system.
by o8t i iBSs bintht E@hputBARBARILCEA b

Alcyely 81 MonheRE VAo ARl o HE batipuBR0T A be
defifé&d tofropresonadiffesent ghanityss df the bidlogicalRgsient. No.

6,078, 739 di scussed eviously. These aljfernative . .
10050lr arke R PafaEs & arr BT GRS "o T BEHR HSaigred with o
partg:tu}# ARL ks ¥c§‘| UeSndilabr GRMToRPuks BtbdeP Tafs! NErst configuration

Ifterent con |5urat|ons of thé conputer nodel, )
may%d esoaited oiith a fost sehofpmpmeatet Vanes, airba srcopd penimgyration may be
confjgurationg of the ¢ ut er
s P B o R B TR B 0, B0 i o

set S PRAARLEOFIRRE el @ Asord Sonfl @iratfnd P te, cottiphedr aseid] ¢am be created
t he co-pendi ng and co- owne atent application

. 0 .
basq@horearsintiad corfi suration thet is @ssopiated g tning A pprasics yakugs. A different

nducting Lin Iy lat i j . :

con L PSRy ST BB AR i g oo
to tROR a1 E4ABRMr RIGH, LSRG 400 E0ABSe, Sapdidicatm toGde 8t 4B 6f the initial

filed March 21, 2001, the djsclosur fof which is le. disclosed i
parampeieT Yot AdteHative Raragipterap. 8 AALDS ﬁfe hed aé’r'F?’T gxample, disclose in

[ ST cﬂ%@ ) i {tem '@%ﬁameter values can be
Ilsé%%%é%ﬁehfs 6?ﬁ1 e |%§éﬁ§ﬁgﬁﬁgaﬁﬂﬁﬁ%'vaﬁ?da ed.
grofpinptoatiffafent etswfi ppuesetéovalueslthataen be vsadgo defee difkseent n

t he co-pending and co_ 5 owned ent. application to
Coniﬁg’flﬁlgléﬁ?fntgﬁf?lppgar mgggla e@gat&%, R/E’E’t#g’ﬁl“% on, one or more

nﬁ%“.\ 4 BALE cofPIRHBaINAABE creatédDasAPG AifRiitid Bomduration using
co .fa%]}l 1, 5§?L, fi] ed eIB\/ay 16,C 2002, the disclosure of

linkeHlisirtlixon oyevatpos as,ddr exangile, diselased iy &a ce-nending gnd co-owned
patee11nnta|p{)1?c§a¥ibn to Paterson et al., entitled “Method and Apparatus for Conducting Linked

Simulation Operations Utilizing A Computer-Based System Model”, U.S. Application
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Comput er System 10 [0052] FIG 2 shows a system bl ock

di agram of a conputer system 200 within which the
worbhadsivgescri bed herein can operate via sof t RATAIS2004/018485

code, according to an enbodi nent of the invention.

The conputer system 200 includes a processor. 202, a
Senamcn 0%&6;596 jed Meameh 21, 260 hithe disglestzg op which i incqingraed herein
b , P ge§ 206. The conmputer system 200 can

yr?ﬁﬁe SR e a video display unit 208 (e.g., a
[005'1] qu CGH-%R%? hitldeldiusét @Yinpldaédat sort efnbodintatshuidie mayntildil can be
di splay unit) on which a user interf

b
vahdasmi @amﬁw Qfmnlqnh%f% yrpntion arsdescrbsbindhe P ey i and co-
0Wnﬁ€29%{8ﬂ y g?ﬁca%ﬂog RABIWIRG, Cen{hﬂ@#l‘ t‘égﬁéﬁlﬁg ﬁ%@de&l?ocﬂfor Validating a

a cursor

Confpates 8Jodett’, dJ. SkA}ﬁblicu&ode:rialNb4,10/%15§;;5§h,a‘ﬂe@é’fve’rm 2002, the

evice 216 . (e.g., a spewé)}h%? and .a.network interface
discloeviecd wEIg is ThFotsratkd e FRreRepAn iR EPUERS a

conputer readabl e nedi um 215 in which software 220 can
ed. The software 220 can 20 al so reside,

|
Commlter.SoaLc ny or partially, within the main nmenory 203

001 856" it DB P AP BR 0P PR A i

methdHs@lcf@bRd deniit@ndbBratd Viasoftwaendodd) avenidimgab ahleenbodiment of the
i nvention, one or nore conponents of _the conputer

inves{ign.e Fho ounpiter sysiem 200 ineleAes DEFORESAOHD. § A ofy 293, and a

static %G?H%JPI@M TR Vool le b@%ﬁ Q@& R0 éﬂiﬁ&@@sﬂﬁwmcm further

ng to sonme e of the I nvention can b
1nc1hk$e€:dviﬂ@o dlsﬁlbmulnft)ZO& (@ gl; e fitjiviel crysadi display GL.CR™) beit apyathwe ray
j ca ste N SONE, | stanc t.he

tab SR S B8y SRUNOR Bichidrtet Pt CBLpR PP ATRY T Smputer

syst%rzto'OQ:% %f 91?61{1 Qﬁhaﬁuﬁl@ﬁ& hr%khlt ﬁévmé YRR, Pidybeard),tecursor
toxicity o erapy. 30 1 shows a flow

conth]&d@lde&lZl(dgnnlnﬁqusnp adlqkdrgnmmaﬂlﬂoa(mgnql)gemrataon device 216

t hera n i ol.0 ste
(e 2o AOANTEN D nEHETT GHER ST oRe1 & LR ffPLs inotudes a
comPudr&eaddblelhEdifin @19 Gh GlichSysilvare 22) ¢aiesetstdre@dThel feftware 220 can
toxic state can be associated with, for exq“wjl e,
or within the

alsocmemdb.,a@rraﬂetclmm padiafpredin dhe mABIRPBEAB;

oY S R GO ARG At R wonevon

intePMPCa$EES2 13BN, In Q6mB¥indgdiftchitd of. thé\invahisgmn, ])ﬁd or mo&zedoanonents of
bi ol ogi cal processes related to the toxic state is
the corapeter systpm 200 yeapt ipghidedy conput er nodel of the

bi ol ogi cal systemis defined. The conputer nodel

Me{hoﬁ& Rt ?fy alleqtg'rftlal b xiitOLPYrf@appr Ocesses and the

tetactt WEEeTT L he o|0|0910al processes. In

[ooﬁg]d el "hgefs ﬁl?tﬂégso?cgpré%ﬁ 5 | sgﬁl%le%ré %%Yrﬁétﬁggpth% Hﬁ\@ﬁ ca'f:h be used to

m can

idedtth$.a poiEhtiaPIORIbIS Tof ﬁ@l‘i’fﬁ‘hpy ) aﬁ)ﬁ@lbgto@ﬁsﬁst},m i Iﬂmotnefmstames the
or nore biological processes crjti

to
metb@dwameaiacebwseti freldeBbifyc syiseapéibility, 8% 2 Bﬁ%wb]lar Rijieat o a particular
typgg #tfe% qu cﬁgloi;glﬂfegz{pg,gesses identified in step 103

subset of the set of _
[00B4! OBIG:dl shpwe @&Bﬂe&laﬁetbr rieatifyerp Hpotehteal ¢ovipitit @fra therapy in a
nmodel . At step 104, a
biological system, according to an embodiment of the invention. At step 100, a toxic state
of the biological system is identified. The toxic state can be associated with, for example,

cirrhosis, immunosuppression, nephrotoxicity, myelosuppression, tachycardia, irregular
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set of biological assays is identified. At |east one
bi ol ogi cal assay fromthe set of biological 10 assays
woomahamed to one or nore of the biological pPOTAES3®3/018485
identified as critical to the toxic state. At step
105, the therapy is tested in one or nore of the
heartbeket tiyplitensidn, ok ogitagahiciy.s 4y step 191, m%blomﬂ@l procegses related

critical .biolo [ 0GEeSS f
o g e BT SRR G RIL138 i gptm
deﬁrf%&' e E&tnﬁﬁ‘ttef Aloldyl reprébchtd the bdt@f bicﬂbgigalq:aad)cesm tagdnteshiepctions
07). one or nore of the critical  biological

bempemﬁ]englaal@rnwsmm $qraQiinglaness, %W)Vlouﬁ}r}/éleffﬁ]@P%Fb?Pm%mer

moatg bl Rl Py SR P ER08,  phAfh e bRt ocued o
1denﬂfg§cﬁié$ﬁ infite Blodvdicke pravegeneritidal aviar weewraie af thettbwid sfate: The

f tential t t f
one e mprsgF g GetEal PaEseER N 6D TSR DB AMLERES G S AgPlc
subsg BT KT b R bl B e BT b ol 6 B By 10 @

set of\Biolsichl aedags i, 1dérhfﬁede Anleasedmmteologival assely from the set of biolo glcal
e SRl SIS0 LR L5 RO e v

stateb'&ls? f(}"jl th&ﬁ&%ﬁ?fs%@sté@h%@@r tfdré Bﬁth%@détﬁlf stl blcﬁoglcal assays If
for exanple, biological processes that cau

one mhmoret co&thc ctical biolagies] pryicesses pregeedifed (& &a%ctlé(ﬁﬁeéb@tetpﬂé)@ the

toxic oIo cal f
e B s U4 P BB N B Bepr Bl nrone o
mor®bf the @kiEighIGAb10BIcAIGRE 8 Ses @bdnd1én ckfied] Grdpl m@dh@amqbyon

i nformati on avail able to. a_ user, .information ﬁ allable i

identified henetrheing Rejertaili doxtinin the Ridlogical syster(Stgp
fo |for identifyin

100357 o 04 PE Lo 8RR Akl B 1FPEL LA heRlonpbid AU for identifying
a potdntial walcityafa thétwdnedgelogrcamystenn accapdingdo s nmbodlment of the

skilled in the art, ou g of a.co uterf del ¥ i
inveptiper The fllparng Sapewde aﬂr« és?lissr-%o SR © qReLa {085% F%"Wl
FIGS¥ ate of interest nay be associated with the induction

30 cirrhosis by an exogenous drug. Cirrhosis is

[0036] pi e usyd Assi ittt texin vﬁreﬂa’ned ol end fts lgrasainatidahequipalens refer to

hav it QRIS EAYSF BT Ert bR en e er i et bl pk

proliisds rihRAkeaR tﬁki‘élsﬁﬁ't@ﬁcluﬁé' et &6mile, 616 gical\/;ﬁbdfbsses that cause the
ypertension due to swelling around the portal vei

toxit lsttd, bmioglf:ademocsaeses dfat bff@qtélgq foic sttedualogisalprpcesses t Jare
for /
moégﬁsll %g 2?"6]?%*3% %gtléégfh%ge%gc if;lé éés?[%tf r1])}71010 %cal grocesses can be

idertif¢@babdddOmifSrmaion h@eﬁlablisl to Aneee ifemmdtivatavailfde in thhert
liver fibrosis, blologlcal process s t hat

regmiizitheaasiate i, 1BFOTFIRECR NgRt IO RIBIGE e St biological
proce%?% ggtnéccfﬁ]d & e%grfms)le I‘Peﬁi‘rféﬁ&g QataPLIRL QO 18@! KRFAERRR Dpinion

" 1T hoS bi ol ogi cal processes
of @ﬁs‘bﬁ@ kldtied inht Artpowsntk ef inodypmtesmodsleand)othme vt sources.

[OO@’Qp gt Pgo%%g%tegaedglg stgtfcq\tj} Efg? 1@1@%% lgssgéf:a‘fq%} w1th Rle induction of
cmﬁ&gﬂ)€ Q%f%%igreﬁﬁﬁ's_rﬁgg ABHAIsRUE b a3soeyARE With KiReVHibrasis in

lysis of t'he hépatocytes can al so
whhh fibastiowhatissde m;ﬂdmes hermnyaé lissus én efliver ansk cagsesydysmetigroacross the

organ ?e bl O?ed dl?ctt rbfoc@ige ylel(émg Jaun%sce or portal vein hypertension due to swelling
around the portal vein). The identified set of biological processes can include, for example,
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synmpt om known as "elevated |iver enzynes." The lysis

of the hepatocytes can also induce a systenmc
wonbd4dammasory response that involves further ceCrmiSaM4/018485

destruction and ultimate 10 liver failure.

Iteratively, biological processes controlli n‘%@dynam CS.
biolapieh] proapgyes thahcausi Slediiec fibrosisabielpgicahpivscssgethet fifes the liver

Al sp, . bi [ I tit ts | f . t
Bbrgin ol BREFRFR I fis s er S e B S . °
comBRibtiG thet8F OBbCalaniplf) GR5I68Eal petiatdet tedated Fo GitrBipsid Odn iackrde

represented in the conputer nodel of the biological
biolegiel mcestes asspepisdavitirg wholy bodpwrspansets lysig ofdyepatocytes that are

bi i cal : ' . pot ' '
eneqehitl SRiest HERRES Er GihafioRg Stk hbnbeh 8RO Adthepatocytes oan be
assobRealwited sfaspteattidgul &d faticliver HaThekysis off ilarhaphtotites can also be
conputer nodel allows for evaluation of th .%ffe t of
assopigtedoyittnie aclspss qfdwswnzmwé%&e%Wf SeeamoHPich lepirig 3
sym?{%ﬂ %%oﬁ%rﬁ st“elﬁ[\%%gﬁlveﬁgﬁz?g{:eh.ﬂ gl“ﬁ@lgﬁ"s &P thkORpQfociibEanlalso induce

er no i's e ted to identify one or 20
a systomg ibflahegiagiregpoosathstasvalvdstiughér detiulah destrugiion sndagléimate

. of .interest. The _ canputer nodel n be executed wt.h
lveipaiige, HistaEly PIaIGEP e rERes Com A e BT s g i
biol@%Eﬂ%{at&%%ti@éﬂtﬁie&t Al®, bioldi& comiiakaty inMhdéastddeiotevents can

can

can be represented by a steady state solution to the
be idemipfied.er nodel as shown in FIG 3. In the case of

Jrrhosi s ccu tion,of. 1ipi ]

00y R BEP Y 0A hE R BLbol H ER a PRt b St Aip 101 are
reprbdtntedif thd commaéthedd] aF thedidlvgivalaystem? Fok akriple, FIG. 3 shows a

associated with nol ecul ar dynam cs surrounding that
st qfdroipeipal nraesserfiisiamgtentiaynuRrqrtagt pERwey it the d&%ﬂﬂm@}t of

. _qrodel e ' ' '

e R g S R R RS
model bl Geife dvilaati@pstihe offect bdoneomanplediolagicekgockssesron the toxic

scenario in which a lipotoxic state takes over or in
statgypf i8EpTeShere is a progression towards the |ipotoxic

at | lefd ' iR cbiitbd RAUERHY one or

100917, Rerb B AR 183 of R e e o Rt 2FERy
moredigogichlmuocmsestyitinal te tugeriossteioligtasest.eXbeeehpeter model can be

al cohol 1ngestion), that increases hepatic triglyceri.de
exoRbn bR s PTBRb!  Beh Ml BSB SRR Gk BB e
livef BIREBBIiEA F PPRIs dah bk Wpesektdf b?/ la@tedd$ brattcdoliitihn 16 alf@enputer
to the liver and can induce [ysis and death, of

moded pastwoyt wsFI6s 3wah fheaasedfujabests, pperapulation efdipidsandihe resultant

bl.ood stream 17. 2004/ /
sy Bfn PrsPRarrat I Ra SRt IR SalatBein d PHRAR pal Wy ora
faildRGsseaRdd Wih asslesilatddamics Burr@indidpodbispatiwayn f latbdwring a

associated with hepatitis. In the case, of cirrhosis, .
modifieation indhecempyippmodsear EPFssriAnFEgouinh Aceratlo asqeidjed with the
toxf & 't(]%). nﬁié(lgl%dﬁ{caﬁbﬁ EROS ifitro L6 fe?fks@ﬁt FRexaBPRUALExecution

rode produceés one or nore oufputs such as, for
scegathuplvehicls b tipbtoixic SEtGiakds ovidres en whichuhare is Tpmghession towards the
_evaluated to identify one ar nore biological processes
lipaipe Flales o ckHEpICtgnad fpaoppan prgioguged o represen

overproduction of hepatic fatty acids (e.g., induced by an exogenous drug or excessive

alcohol ingestion) that increases hepatic triglyceride concentrations. Such increase in
hepatic triglyceride concentrations, in turn, can yield structural damage to the liver and can

induce lysis and death of hepatocytes as well as elevated liver enzymes in the blood stream.
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[00601 In the case of cirrhosis, the toxic state can
be represented as outputs associated wth, for
wexenpliesenzyne activities, product formnati onPCT/US2004/018485
dynam cs, and cellular functions that can indicate
one or nore biological processes that cause, affect,
The msuliing cetbdarfdapthgh gan brodce v |ﬁcbr@@5a4r@ scaiR@aFacizted yish

out put f the ¢ e 0
cirpiys  fesBipn e RO S P, 1 MF P S RirgRjsp tn e of the
evenfORSEibd@BbPe & ROYs Hbidatariee ba virdiosief E]Xbmtltonmf the computer

state. Based on these outputs, one or_nore hiol ogjcal
modplrmo@@@%gnfcmnb@ Qﬂlég}t@ sehag, 85 CXTRIECHPWN AR k(g ng’ gl}}ese outputs

1 XRLH f
can RS EERES0 M ur PnGREMb L RO SRER (R ate o
mteﬂ@gtol ogi cal processes. In particular, a rmdl fi catl on to
bi ol ogi cal process can be re$r %ent ed n co L{|ter ated
[0061%de1n the casge crThpsish thedegr eicoran ﬁﬂ@&f%"ﬁl a(se"“@ql S fjpeate
degres of | VRERatifedRiAlieg bb@belR AT
with ﬁ% ?%n&t oXI gﬂtﬂ gtagﬁl{éﬁg% pfﬁit%]’tecr est aﬁ(ll;:}grﬂexéﬁl % one
that emdinflicamtdneror nove hiobogitad giasassep that eanise,cdfech €r are modified by the
represente r. nodel . tQ | f
toxig gian ToRrealphe SOPRg et are Prauissdndif Biliel ol gEof G har
représ%nm%lg bﬁ&tﬁﬁlés%%bldléfglgal%bﬁétﬁuer& & Dlyeghd @bhzwi@fxﬁ'slse toxic
can be identified as causing the toxic state i f
stathiasfed omthies omtputsh@me drineoTe Pl agicyiBeeEssssican %S%%%%‘dl as critical
bi 1 ‘ﬁ roduce the toxic state. In sone instances, a
0IREHPIEEPSNn to a biol ogical process can be
[0061§PT €98 1b@Futenmiodel armpwketutdiidatpregent dﬁmduiﬁqatlbheo one or more
degree of connection bet en ot her ?ﬁl al d
biolpgigdl@sasssseandn pHECH s ANl ?%1011[%66’ Ceﬁ%?aél be represente
lat
in FAERECROUGTO (eRliR I OBl BE ERARL NN E%‘*é’gé’@b@af conelation)
betW@ﬂltlﬁet bialogival proctdsentitied ogiccdte pf ntees. Far erodiplé, @anodification

to até)??}gglgggggq%gg %@5}%@3& {;%%%g)pﬁg éno%ﬁoslgg%c}t?;ﬁ? n;geg%e to which
the Blo L{g%a? R)@Eﬁ% %i %fgéﬁ%be or RSS! BFthitbkickhag. A biological process

|ca al terlng or specifying
can lbe hxmnnﬁed ad camlﬂmgdhe tm:cestaxa if b @cafs@b@ thxséxyolﬂglpﬁl PEpRSss is

obs TP T RHLEGR P ISR e F ICRFS: HEREcaba, £BB16Hical
pro&et 8id W hepREerfeBi 0 BOIMPak: AOdEINE Ii@flfy Ak tdegreabif vennection

par anet er vaI ues can be introduced as, for exanple,
betwleaoitbardiolpgict) ocepaased thitoxs tats, 739 di scussed
00f8ics F8 rprSl e Pl TR R in PSR Brcah Gt be

modlifise kfeptbséiit an&lificAfpl totlad biolvgHat pmkedso A meaa‘mau@m a
di scussed previ qusl 18 WO %004/ 114195
mathempUs) pdaanBngeclule ferspamplcs g pataiiichapge (o8- altering or

spemgﬁﬂé {Z)Il 1{11%01% éina&eélﬁ@clsr pallﬁs’ Qkdce PR BXSBaHERBIE Sd184H8), altering

SI's. Sensitivity analysis can
or slpBMQhﬂQbﬂfalvmr iof bza&d1 mpreofariablek agspclatedpvlﬁc@ss@eéhmétcal relation,

are relatedtothet state. est.. ln..s
alter g 08 FRAEHYINEARSOF AT gmc? 811%/%??%01 8 W“ﬁ?&ﬁ? fathgrdfigel fMation, or a
n?t§1ﬁ§tfdnr{ﬁelggf bARérﬁ&ix%%arﬁﬁ&E@ﬁ@e% RA 96 thtRiub ey, fategaple,

connection to the toxic state. 5 Sensitivity
diselngddyis U5S At dtentdNca 61058)730 dlistussed praveoushe Alﬁ@drrﬂ@ﬁ gigngation

ope?atki)c;ng lceuslJ {)g %ed% 11(1:treosd?10e modﬂe cations as, for example, disclosed in U.S.

Application Serial No. 09/814,536 discussed previously.
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context of the toxic state. An exanple of a biol ogica
process of greater inportance is a biological process
woOheid/11aes eases the severity of the toxic stateCT/TiSe®4/018485
bl ocking or inhibiting the occurrence of this
bi ol ogi cal process can decrease the severity of the
[0066])X| b srinagt mstamwsademfningw@eah glogigalpreresgtscan iprlwlessensitivity

{
a5 Sy B DG SR i e o B e
related $PthB o€ B@tel oT nﬁtefe@t\/ %%&nﬁ&lﬁﬁf&ﬁfces sugditivityhaialyais can involve a
bi ol ogi cal process that plays a nore i rgrport ant

ankgurd@*lrg ¢fdmlpg1ﬁ@}mroce$§q§ ibggad qn thelsidggrsg PESR mlﬁ%%@siggtoxic state.
Sens(}g% ?y& %B%J g t%sde&.ln?}/ﬂ ﬁ grlngtjf)x{a%cé P biofticdl ghﬁ:ess in the

ogi cal processes.
com{eﬁ)t()cﬁ”é%ﬂle foaid soatk. ngn|e@laﬁplefdfaaﬁmoglcolfprocess pf gileatst ohpygiapat is a
processes, the set of biological 15 a

biolpgieslpredeatiinat ngieatss Desev ey AL bhe (G oéﬁ‘&sa?’k’&?él&;% inhibiting
the g&ﬂ{rgﬁcedo%gﬁlg BRiodi 9’11 OURLUALS REreabiBs beverity Of the iskic state. Ina

cal ol ogical "processes. [0065] Bi ol ogi cal
ranlmﬂamsg (aéllblbglcdlll;nieqessf that plxmm@;re mc}rtabh@é@matb@ toyic stalg

‘cyp19\§myhget9T gﬁ %E%fﬁ"blf ea cgeﬁl'nlg gls? éione e ﬁe%rlgg gnanner such

that%lﬂlglbgﬁbll ﬁfocés?ﬂﬁ‘c/%yg 4 ﬁf@r@ﬁﬁ@ﬂi’taﬂf rodé) gdstah ldWéi‘Sbhﬁ( aDy?blcally,
hen cul t'ured dish) or cell line cultures

blol.@@lc@lq:irb@ssdséhat e, idensifind 25N DR FOEC t@%ﬁﬁbﬁ%%@ identified as
4 : be derived fromnormal humans or

Cnt?%eq@lﬁglﬁcgﬂr%t %easivéléng a toxic state or a disease. Cells

[006HY EHoewie idedtifisatod b Dérticabbiotugiteh prueessas, shesset bf biwlogical
rats, mce, and so forth. For eﬁgnple cell$ H?y ? 1 ;

assaye i ldé@tlﬁqdraéﬁﬁeﬁdpﬁaThﬁéﬂ o Grpdoei Rl esays et bg Jestgned fo evaluate a

gtulgg H@ﬁﬁﬁ(l ani mal nodels of obesity
1easgr8f?%| es ICE‘%%AT%%% Sg can include, for exanple,

[0068]n- IBiokigicahsssayscas iradhudes @ exampke, celhb@ed assdysand @ympl models.

o he A (el sotsef ST LIELGE Sk RHOR (BTUEh Surgicay

rem®YLd b SorGhinph %éﬁé/anﬁrthéﬁ ADRL&BinGaNsH) b¢ &l Bne cultures (e.g.,
n]hom)zygous obese (ob), diabetic (db), fat (fat), or

cellts tial tax(et b.dayl tnmsferquaom}norﬁmlz@ﬂm@l &ells maydedegyed from normal

hurgggR e Tod FHAYS TEREE AR LT argrsr s Comet B R OF gRiiyed from
norPhE8aEmals sh&?iﬁ@ﬁse&ﬁée&@d sccfolrthl Floy egdrhsiescells MyB&eienved

pat hways t hat i nduce cef | | ysis and death can be
ﬂomdw@nnalrnoeldumanrrgamm@ Is o Ben-Hugan maﬂﬁn%lh fhat aseppnel models of

obegltty ﬂ&ﬁlﬁa&%@%t eAJ%ﬁllﬁlum%Hlalts Whfide utfm T 8 o %t r?tgl A& %%@ﬁhs such as

ce overpro fatty ac

mideNfads nd b/ fithe GthleSininddl Irﬁod@‘l/salspd oawiriciudn noh+hutnan mangaals having
result in_the over production of _he

a toxilq gty O o idissase. DAY YRl at%ﬁlalrl’é%%%gfa ‘{’bi?giﬁh%f dipbsteseandnolude
ho+§%§§m§£bes&§ob\f\‘%{1g&% (él?)?‘%a? %‘ag)c&l Hﬁgf%l)ﬂﬁ%% hepati c

cerid especi y those that result in cel
[006§F 1 SFamataniphs the setof biolepitabissdysgian &k desigeqldn sesluate one or more

e.g. | ogi esp es ssoc:| ated. with enz . .
pathyiihe léguceg:sﬁ QY%&wéf“@ﬁ'dﬂ § RAPRTES Ogmf?ae‘f%#ﬁe triglycerides.
‘ﬁﬁ‘uc% o@ﬂ i Cad Vol QnagijaaltifRa 8 Qﬁ@c&%puter model.
Th@g&h&ﬁ%sdt%lﬂ[l h referaence to step 105g f FI
In thisextiupieg pep a40¢}¢$¢eflljcultrmr¢ te bestubisictedito Exiginghstimuli that induce
overproduction of fatty acids in intact liver cells. This overproduction, in turn, can result in

the overproduction of hepatic triglycerides. Pathways that respond to the increased level of
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5 assays. In sone instances, different |evels or
anounts of the therapy can be tested in the set of
woizal4agsival assays to determine the | evel or arROTMS2@Y/018485

which the therapy is potentially toxic. For exanple,

different doses of a drug can be tested in the set of i
hepatit ofigigearilies, aspanipdlyttaose dleat sestrie celh byssoind dsathypanceldbaclogical

drug wil.l. be. potenti . OXE G " ;
respQPY @ entioPER Snr At 2o B bR & B Spression
level¥ 2drid¥eSoRAVidagRIWhRicAl prédagesiclRpichassgstatbe dbSigned.t he

set of biol ogical assays. (%0068] Fol | ow ng ,extgosurz %g ol
[0067he Wity mfyencetiestspd 05pT BiG I lofiechprapy sdpueq W thG 55104 biosica

to . determ.ne A ;
assayy, JpSEE R sh RS 18R, & prifRhs O end el doh BBkested in the set
of bibliRicad hisytys tonuidtchinbrttholevelf orammuint atcehichite thefeppis potentially

toxidy{Fascomeigieo A1HEEOM GOTEE BERCHIE Ha A TEREL Ut A of PR e assays t
deteg'}n?lka O &Rk aoivﬂ{éﬁz&bcilﬂg? wif bR PbichENiiPfoxid. ENSAR 1Y example,

actrvities ogi cal' constituents can be
diffedatt devdlnachmotmist dforriowsdrhgsiomfaridus envionnegtal changes can be tested

. nmodifjcation of a critical biological process involves
lnﬂ@§5Wﬂ2¥$H§@Qbﬁﬁﬁ@es in phenotype of a biol ogical assay
[OOdgf' ??oﬁswﬂig?&poiu%)ﬁwgdle fiRrapst ReRENSS BAbIBERREY asen8 ioevabmatel to

e critical biological E)rpces_ses are nodi fl_(fad
detetmamsrchretir oon or meeed]the eaical Bielyaisal aracesses preanegified (step 106).
bi ol ogi cal consti tuent ; luatine th
oo SRl a0 A laPiofRs TR Btmined pyralusing
behSX@ B HolobishN@natita&its Bt mpkete thetdnitical biclogitel @rosess. &f
pol ynucl eoti de, sequences. For ex

| e,
pertionlsF decls NP UG tips Gh B SIOIREIRASBEH Ewﬁﬁ%%‘??ma"ﬁgd Another
met}r?ng&rqngtﬁcisk@&ﬁliﬁhé IV goxgﬁﬁa R BRAES A proddindRESSRIOHing

., SEequBnces o anal ogs of mimcs, or
charges i pladriooype of adicogical aRalyyheing shatiedle sequences of

robes may he synt hesi zed nucl.eoti.de .sequences, such
100882 dFiiamne WHOhR R GESDt b ocEoeae g i hre
modi8by, '?%L&gﬁc | i:oﬂ,etrﬁl%ﬂtﬂsﬂ,%ﬁlo? ABtiNBeSYNBibREicaPebnstituents can be
I

enzymat y 1n vivo, enzymatically in vitro (e.g.,
medsyrefgo Memwasentofiamsergdionicon pe perfomend, fanexgmale; veng g set of
in vitrq..The set .of probes used c ' i] i
pobe b 6 B b SuBEREB H SPOBARE hnce
DNARGRAEs RN A QEquRNEEFPE Dol ke se@ientés GDINASndRNANsuelees of

pol ynucl eoti de sequences that are attached to g .
DNA analngs or pliics, wauensennl REAAIRES OF DFIPgsepr cogepigtions fhereof.

T

synivetie eHE@iucEotiaé sgjuerdveb.alhesetpoiynubkentide sequatees cdn Be synthesized
(Cold Spring Harbaor Laborat

. rir ) bor. ?ry, Col d SPrinﬁ.Harb r i
enzymyticalbyiiy visg, crgyBBfcally arre(etipPoPelyBIetash FraR éea‘”'ﬁ%@’ or non
e BaefPh, FOS] Ay T AR8ca  SOR TR ShEan o

surfA6T,MIS20 Ay B HéRMs omacte pbrouky Boi ekazplé, ¢l sebof probes may include
m croarrays of praobes. jcroarra i cal i ncl ude
POlﬁl_“gc&Oitléiﬁ S%ﬁﬁgﬁst’tﬁ% @I%Wé}é | to, 4 qlhocé%luic}/sg SF ggfoé FPybrane Or filter.
Thdit BF B%b@é VY il ARk QD sy BigihR6n PFEYIES, Sor@xample, disclosed in
various genes (e.g., a majority or substantially all )
Samrobk et gjeiids) Miflecalay€iomng:oh Labwiatsiry dangpl, Vols. 1-3 (Cold Spring
Harbor Laboratory, Cold Spring Harbor, N.Y., 2nd ed. 1989). A solid support or surface

may be a glass or plastic surface. In some instances, measurement of transcription can be
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synthetiscpephide [ragments. Wisch are

system Such mcroarray can include a popul ati on of
pol ynucl eoti de sequences (e.g., a 5 population of DNA
weeoquane®ws or DNA mimcs or a popul ati on of RNACT/US2004/018485
sequences or RNA mimcs) inmmobilized to the solid
support or surface. [0070] Measurenent of transl ation
madeyhyiwidietiootostcaeraysdii ngotes Sevisredraysypiedly inpyes a solid

suppo% nglgg%m@%@hﬂﬁ%g%ggngg ﬁf %%din%g)rr %bﬁﬁl%&tgérpﬁteg %Inygoducts of

varidu8 B&hds|6 lel, Al & ofThyCdr@abst@itial 1 alaif e gﬁneg}ldf @ gehdm@s of a biological
i ncl ude | nmobil i zed 10 nonocl onal anti hodi es speci fe
systerp  Sanhj m%oq@radtcen mcludscanepylabgn of gelyspdeotidssriisgres(c-8-

popui ﬁbo&]oqg)lg @encéso T l‘lﬁl?ﬁl@@éﬂ f}!)ct)ﬂr; i Afohl FRIA s&ﬁfénces or RNA

i NS or a |"'east ose proteins
mim{cs) Rivaobilized iotae selid swpper ot hiefacher apy bei ng st udi ed.
Monocl onal antlbodles can _be odu

10078k a <65 TemeE: 3BEIFRor Gt B AP o R [y abmelgods. For
exan:r;ﬁp QR0 ¥nm%htér§f0§n% Cpr§Efrﬂs Riin ?a‘gﬁ%omé\} t¥ehnidhf88in be

‘sone nstances, | onal odi es can be rai sed
perfagedrist cohSirsoting iehicooapapin Whlchrlaghag Bides mﬂudﬁﬂm@bﬂlzed
desi enom ¢ se uence a cel

d based
monq R AP LS TR APy AP hFRIeH PR e igodies can

be prRBt36E £ SibstantiRefr4btieh @8 fHe@YicodAhroleliion gt le@st férose proteins
protel ns can be assayed wi th conventional techniques.

releviint tr thaaptiel of the therapyrbsingadied. M@pgqlg@aé @n%lgpdles can be produced

as, f‘g;‘f%@%}pz‘a Wc20RRY PRk G T SR ‘N@i%%ﬁi&yz%%ﬁﬂ&a%%y Malial (Cold
Sprifek BRIERPROY.£$988) Ofn @’n@d mstﬁﬁcesAanﬁtﬂdmaﬂ: ahtibydprseas be (4ifid against
Press, New York, 20 1990 ngﬁgv nko et al., 1996

gpyd PR AgLaRISeIeERGP PhR agll- Fora
mo Elongll an’tlgiﬁ}? glg%)y %gcgéln%ﬁ'oflngélgeI% %ont%&gd WE@ Slicrod@ R, and binding

Cl ence I rensi onal
of tie eteimzianbe absiyed with abhventiowa teoksiquss- Altemawaiy, proteins can be

sepautiag bY O AOHBSTLONH 871314 TEBEB RS QYA Roff SHRGPIE, dsclofed in
Hanl &Y bE, 39 ]ﬁk«ﬁf&pﬁgfé@i@ 0P chﬁé‘i'ﬁs £ ?&cﬁ@al@(@rdgcﬁqm Press New York,

nunmerous techniques, including, for exanple,
1996)) Sbbvaheeks bical 25996 Phovi. YatisAcade Stiss H.HAob 31 #)- 1445 Sagliocco et

al. }jégaug’%a?tgé 1a5§§d1y5§ht a&%ﬁ[;ﬁrr]lggp gb%ftsgpe?}:c 9?495%) 9%' '?@/Slldlmensmnal

gel BleGEPHPRANANFicATy inSURABs Is6CthetiRBusihg along a first dlmensmn followed
Identification of a substantial fraction of protein

by &w&d’m elgnephogesisesionshy sicend gm@Slonc JRGireSIHHE, clectropherograms

can:bg aga d' n fl?rﬂer sa{gpl'nﬁqués 1n$ﬁ1d disgb £ d&ﬁm?béeﬁﬁgs) spRépPSaaaHc
tecHN@les, %@tﬁﬁ%ﬂcﬁﬁnggﬁmmmablbt adlysis wmgpolﬁﬂo{lzﬂ @#d jnonoclonal

e S ol sl b g P P arp e RS
1del§cﬁ¥c§{1&ll of¥ %ﬁb%gaitlaf\ﬁa?cﬁﬂﬁ %f‘ﬁfbttmﬁ{ﬁn%ﬁﬁééﬂ' IIrMelc @Qerpﬁhysmlo gical

or med unctio ochem cal , “or physica
conﬂﬁioh@ dﬁclaﬂmgpfmr leﬁztmple Gintchids @cd.j yeasty ehmisnd to a drug or in cells
characterized. Were the ?ct i Vi t])égl nvol ves a chem cal

modifisd &y Jeletion OR OV EPIFFSPN BF HPFUFURLEMSe cont act ed 21
[OOZﬁbggrﬂgésJea}eﬂag PSR A3 888 onWhthéntd sOEH Ay Iﬁrbtelns can be

and the rate of transformati on can
perfopmsdinecbrdivfés soviehu meetitcdsi Ivgpasurnm@nwfefsacmléb@ﬂrndftei Rﬁﬁfmmed by any

ﬁm%uml}x}ay{ﬁ“ c lilcnatll tor pilysngal me?l? scapgxt'olp%gt I%nac%%tﬂf %Qltnggharactenzed

Where the activity 1nvolves a chemical transformation, cellular protein can be contacted
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conplex with DNA), the anmount of associated protein or
secondary consequences of the association (e.g.,
wanountis1i9sf nRNA transcri bed) can be neasur ed. PAIAIS2004/018485
where a 5 functional activity is known, as in cell
cycle control, performance of the functional activity . .
withzaretivel subsisate.cad theoOrR)! tinsformatien esnce measpred. Where e activity

. otential. toxicity of t t he . e ' P

v ab et Ay bt alaptl e BOPHHOLR Ao b BN THIR Rinaine

complek tiADNI) othe ghfoaht G REREGEBproteit Besesefidarponsequences of the
i ol ogi cal assays. A set of_ biol ogl cal processes

assogiation e-ﬁram@@m; obmENAyirergcrippd a8 Se gycaged.- 4ok Vheg a
' 3 . | i ..
n 3505 SRS R PR SRR L Ao

can B&€meadurdd. ol ogi cal assays. The two sets of biol ogical
rocesses = can be conpared to pradu

[00%2dr r déidorediarpes 8 1bhd thpotsatal t‘b’?lgllg? gﬁ tga %%g{p%fecagfbe determined
by RS églc{d%)g j ngﬁ' aHZ)ecﬁ' RE R kldre EGoal B10TgicHE BFRBssRE in the set
espondence™ and it |

corr grammat i cal 15 equival ents

of bickbgical assags.r Alsat ofinslogabebomsess (6180 coticahbielogicalmepgesses)

.. that are bein onpar ed. . Exanpl e el enent.s bej ng
idents 25 08 (RIS GO G b BT G U e DaRU D Phdcesses
modifiéd by 8% tﬂéra%}bin‘%h@ 9t Al O8] labda9at Bhe twd SBIEX biological processes
I nstances, the term"degree of correspondence" can .
can e sempiyed tdproduged d@reg@ﬁc@mmn,demetquhe e sebsnefthielggical
or non-mat hemati cal, between elenents being conpared.
ProGiE¥Nemat i cal agreement can include, for exanple,
[0078€er | Aused haRirTekdiers ilgpred oftcvpresinsende” @hé ite gtammatical
(e.qg., overlap in nenbership of two sets of biaol ogical
equiyplsatsystes jo arelaftonshptbebsendyp o6 okt clemepts thatprg ‘P%‘?% gogppared.
C oo . oL oaical
oxe B SRR il Bt Brodep € inclac 3 oFBiCA el progesses apd profiles of
biolbgicaleoasiituents.qlipddnteainstanceagthe eareritdegive ofleemespbrdrne scan
bei ng conpared. [0074] The degree of correspondence
deshedBe Vel D, NI BURCaNGH SRUEBeTERRgen. g een
ind ithe g P i 8! foRBEhnkB)€ overlap in
ele%?ﬁi?&g%? &Iﬂgéélfﬁ!til gl %%én?%lc%l@set g%ﬁ{aling}% gg’i cal aﬂslsatys) p_
membership dif cae eets hfelpmenist(¢.al, ovalapdi mendfershifeof tver sgppjofdological -
interest..lf the two ,sets of bi.ologica oces . .
progesiel SpRHiFC R Rent [k YRGHERAETS LA PORRRS of bigjosical
con8$tubRyy. NMorRmiihatiesll@hdehitht E@intlnak) Conekatipid, Gublitaiive agreement
the bi‘ol ogi cal system For exanple, a high potenti al
between elerosiits beipg camppiedi dentified if nost or all of the

i tigal ,biol Qgi I I i fi i+
O0f8 g L0 RS 5RA A5 TR E 0 FRALEs . on
set RicalifEgl Gahg MeRoAHURS nitulenaid the bthes g idbntified frethy settdfdmological
the therapy can be identified as havinhg a |
assis) eant indicafedhe potgnidal Agriciskelcihe ghqre.ﬁ)y qfpitersst, &g&}eﬁo sets of
N
potbitpll Ggiindiciny torityes thartdolngicalmysiefn. dtbrienathiple, & bighgbtential for

bi. ol ogi cal . 22 04/.114195 PCT/ US2004/ 0184 .
tox{Rg 7S] DF GienaBRd Ko Bpro BN GHECH BBEHTSr S TPy Tied in
theQbt & Hid1GERMAsSAR. BEhE 58 5dt6 bEBlolsical processes do not correspond

closely, then the therapy can be identified as having a low potential for inducing toxicity in

the biological system. For example, a low potential for toxicity can be identified if most or

all of the critical biological processes are not modified in the set of biological assays.
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generating profiles of biological constituents. A
virtual profile of biological constituents can be
woho@imedsf rom executi on of a conputer nodel, ROBUS2AW4/018485
an experinmental or observed profile of biological
constituents can be obtained fromtesting the therapy
[0075N aF@etrtah applivatibugiaqmientiektayisity Af ptsramyecapdegdentiied by

I ) I ' . f il i eal ley: ine .
senclp 53108 BB RO bl LR L 0Ly o

can B btRhed 68 cRbQHidEI0EalcorPatE hioden heread yip exymdrinyentad ac hbserved
val ue can be a nunerical or non-nuneri

I .
profilepiHelegak qosRibentt hen peolehingd HORCERIAE e Brerpen et of
biolqrjgg(irﬁ? as%}a?sk?%'pqu{ée ge? Q?%#f%’fﬁgfl&se)ﬁpgﬁm% fofifd) &ty ih&18des a set

gi cal’ constituents can’
of vl aiiecash selue 0fin bhassbiated with drrseimore biddgied constituents.

associated with a set 10 of biol ogical co stitufetﬂtf. 1
Typicaltyz 6pchrenlue 478 be; arl%LI!il&fIﬂCﬁI%‘fIané“B’Fer&Ia eBEﬁS%‘gF“"n ol the level of
actixﬁ%rbsftoh% HERLe biEfE)%%c‘ﬂaPEEE'}éﬁ enf¥0 8§ borh@hsRBceseHRGA@d phstile of

rdentity re bi I

one or ol ogical processes related to a

bioléged] comsstiatentsatn imiledees et of hresholdeorihasglimg yebies pgpeciated with a set
comput er npbde] can be executed to represent a

Ofbll‘i%ftﬁl‘?ai EAMSHBI™0 one or nore biol ogical processes. In

[007%@" t 'FSIJIh@ KirtdaDproBb!6f HiBloEidaPEbdstif@hisOfie tompbier adpldaaibe
del 15 can represent an execution scenariqQ .
execassido iidantifly owe dr more bielegicalsiragessesralated ia Aiprde stpjge! interest. In

modi ficat.ion can _be j u t o dification t
oY R ML SRy SRR ot g oo
morB 8RASdial bfdcebss el sietianns aniodating asmoddietionito theafontpter model

conmput er nodel produces one or_ nore outﬁut . As le. th
can gpseserizacExapEps, scerarigssocted Wih durigticet & B éxample, the
mocfiéga{t%ﬁlcwbé Hlodf&ddo r%@% el Vé?#ﬂéﬁﬁctidﬁa&f He?ﬁ[@ﬁ&? tacids that

vel's “or "activities %IOPOQ cal constituents” or any
incredseehepafic btdlgodride coficentretiomx Hxesttinenf tihewapwet podd produces
can be evaluated to geperate tﬁg) i rtual  prof

oneloF BIOBRPWENS o G SHCHEREH ARV, RUBHT s FomRuL ,m?‘IIelé?yp%a“y include a

' ' ' itfRlof bRINSLiLAl Rt Budidor BETOle
set %fs\ragdég:t%a?r%%éeéf ﬁtolg (7?1%1)29%%%%@& at e(.%ll\/br e pal?t [ curl ﬁal?I Y, '

behavier ofithe toxic gatef Thesecanpuserancbe eyalysteddp genespteithg wrtuphpgofile of
. occurrence of the toxic state and, ¢ . :
bloleglzg@]ﬁ:@ggtpgerg?i e 18§tan%els1-athfz e ualSPrg)ﬁlleg?f I.J{iﬁlgg%cggcl:cglstltuents can

servil RUSioRAkEOSFRE 1dx steiampbie paticaRidly] 1o virtual peofile can serve to
conputer nodel can indicate that a particul ar

| . pat.hway .
predioiirrinfeuthecrwrensk lof fiespxicstate tshean Defisehas Hiagonis cgfera or
I el ?v.at e?l hz alti&tetri glycerides. A virtual profile can
clingal g 8f eI §%% pr esent  enzynatic activity or | evel
[009f] ©XRresahpR, Sfecuti@r fthe coapesr mbicigan veligre thaby pamicular
t he presence of elevated hepatic tri ?I gcleri d{ﬁ Thi s d
pathyway eentritpitestto call dvgis ardrathi the pressngr REFlegre henaig iglycerides.

A V\:lj’rgl%al[l gpoz‘ﬁl c%f;l?e éé&qie&@epcpﬂco rgﬁgﬁeg@ Biigigh?drtic ARGty GABvAllo@eksession of

C

us-se of out puts, rrelation anal ysis can
cerfain geaeé slong theqnthiviey indhspeiemabpelevatedhemtie taglycaritss. This

~virtual profile OL. bi ol oqi caljtoéconst ituents. For
virglaprpfile cap AEVE at & DA ?rﬁ%]tcgr K be associated with
[00%]:)]c Of ElitioP8f BE SoinBufet HRdBNGANGRIICE RS Fetstbf outputs, and
progression towards a particul ar biol ogical state,

corilationamaly?i3 b peridriiediO5hpes UBREDAs O segste the virtual profile of
biological constituents. For example, the sets of outputs can be associated with different

points in time and can represent a progression towards a particular biological state, such as,
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for exanple, the toxic state. Correlation analysis can
be perforned on the sets of outputs to identify a set
woho@utpss at an earlier point in tinme that cRaTAS2ONE/018485
to predict or infer the occurrence of the toxic state
at a subsequent point in tinme. Exanples of techniques
for etammple, thetoxid spatag Coirelatioh enalyss FapaRsriosmgd Py Hhesesy gfquiputs to
. e described in the co-pend
iden 5 PERETT o Bapiis SRl Qe hE s FRucHERE: SRR ine
occuRBSt OB x{cakatd gendubbaduest pdBhidaiites rExabigilesgpfdechniques for
~ Conputer Mdel," U'S. Application Serleal. I}l{@ﬂ : d
identifyirloomagersiisinatorplatienalyss arexgaerbed i th; hgdipgsand co-
of which is.i hefida - [ SR cthBd S dentifyi
ovnglpalPueol GeT TP FRBL L FRENR, Pkl Aa0de entifying
BionRirRéro Usial a Canpitet Medels’ Ush AppligaivarSerietiNas] (gl AT u dided
10 obtained fromtesting.the.t heraljlg%éf L, N thg seft of . e
Decagitst dgi 2402, the displosurepfydich sipcarporpied hgggn By reterence nt
entir%jyological assays can be evaluated to identify
ol ogi cal processes that are nodified by the therapy
[007D] t TRe egieriafentil ptofide ofbiokgal sonstiveniveenbe geerated using values
identifying the nodified bioglogica [
obiangg P et oo iy st of PG pr s R TRy, g et of
biolﬁ?&fi bidaUeMnShel RafuaRiiQo i®hdtEsiological pR8esseDiaf arednodified by the
ol ogi tal processes. These |evels or act Itgllptl es C«f@ el
theragtyein thesetisBiotogicgbarseys: Onamethed ekistepiitying the mndificd fyologica
of Dbiolagical constituents. .. | It R afakd Rlated t
procgsep s ERpeERRdrIeI BBt 8P bR Mddithis ated o

thes® frfldificd tblo ﬁﬂ@hl({ir@@ﬂ's@e%l Thesslev¢lnenicivities coe thenrhparsedito generate
e

determ ne t potentjal toxicity of the therapy. To
the gxpetimientat profilrgfdriolegisalfons ¥R tho profiles, the virtual

[()OélbfjlOf ITIgg v EJCB Llce&(lpcﬁqoggzgf ?dnsﬁfu@ﬁtis laRd tHeyéiitpﬁlgﬂg‘lleﬂtal/\f)ﬂoﬁle of

cl ude resp lve va or a common Se .
biolbbiohlagheRtentonsiictooantased tOriete@ineshhpetential topsy oiige therapy.

the two profiles_includes conpar.i val ues for .
To ﬂgpi@#aé@p(ggpar@% g? }hpﬁg{ﬁtpé;oﬁlg% glg%ylgtp%r&ﬂeﬁnﬁﬁ € ?x\}&gnmental profile

typi&{lgf Mlﬁiclu@é*%g SRR LIS Por GadnBEorlRR 6f bidldpkal Etstituents. One
exanple, statistical techniques. As another exa

: exanple,
methad ofongfarinp ¢he two goHiies limdudes noméamlaﬂ?é%@rfp’é@ldoglcal constituents
‘graphical ly, and.visyal, techni ques e
s SRR i ebvc RS S50 ST B RSB E b Samote
statfgﬁé'ﬁ:l ¥dniRies s AR hkanpRIvilMesa thertvad progilqsenn bateyesented
Ifferences in values of 25 the two profiles, In song
graphetilynewmbyisial thehriguesrandirysed oprafswdhe Fompisefp As 2 further

rofiles can be ' ' . es of

cxafp 5} bRt b pe ELSHINGf Bt 00- SAREt Ml v
the WSS frdflesP 8 dbrait irfshRcayb@Bgicalbf taxdspbndenoé of the twhereffgs can be

For exanple, if the val ues %f t he ti}v\g rofiles ar e be
deterprngdshasedhon gonaparinghe tworplgse2nd bp ﬁ%*%&%{ CqjEespondence can

h §EBh] VioR8it9 o} Nbrdxardo, i tAEVEIuBYOS the two
usefl gg(?%g{c;%%ﬁ%feﬁgglbqog%g iog 2@2% grr? d)lﬁx t.%e val ues of )
profiles atenatfstiofliyt émilar, chenche 8@ rapyatan beildeatifipd 88 haviiag a high potential

then the therapy, can . be identified as haying a
for i aRCRErR P BGLTE sydgnc it e aienal e He B are not
stat%%ﬁ%gwf%mﬁ%r %éﬁﬁé BREL R @K bR Ysdntificl AenMiig bladw powhiidleor inducing
of  biol ogi ca

constituents can include a set of S
toxtidityeas ke tologichlasysterm eAv disassed praviionsly, theviHal profile of biological

contst?’g(uieﬁtistcgn 91Iclud%4é s€ o?t%?a‘éﬁ&%%%gseﬁ%%ﬁ@s? %Cll %%)%%&tial toxicity of

24



10

15

20

25

30

the therapy can be identified based on determ ning
whet her val ues of the experinment profile of

woizal4agsoal constituents exceed or fall bel ow PO®/US2104/018485
of threshold or baseline values. [0081] At this point,

advant ages associated with the nmethods descri bed above
the theraplyecan hp pleatified based Ad@aﬁna@@@@h@thenwm Hisgaxperament profile
I s.to
or 38 SR EiPAEL L LSRN 6 8 bR oPLEERRL s

[00819 ad@quﬁtpeim, aRanta %&Lal’séﬂcﬁtéd with &[e&ﬁétﬁbdi@sbﬂﬂﬁﬂdlﬂio@& kan be
response, such as or exanpl e, biological respons
appiogtnide AdKEDERECQUSBE &wneﬁxe@mwswmﬂ@%@pd%lﬁ fo Identity a set of

f

ofShOR A THE SR MRSl Pl ABTE o RSB ceutt

charaetepiae bivlagical tdrspnnsleesud:had ﬁaﬁe)mm}ﬂgdmll glcalrresmmisei:ndhmdby a
recogni zabl e cl as esvv1t|nab|I i cal ons

thergpy cRe sclit Fthe SpLathialogist} 575 saR Rg U5k 1 SdATELY Bgierns of biological

resgoR5E, tvﬁfiél‘ié]»atféh‘fsfo? 'b?c%gﬂ:é’lf}@s;)o%e éa‘ﬂ)%héﬂ td &2d t@@ge@hze therapies into
forth). G shows™ an exanpl e of a biol ogical

recagaszablesdassgravichin whéole giealriespesse spapo (aaglsclagses corresponding to toxic,

based on.res ti rns_of
nonjPsoeihn Paepohesitepait ot B F sBF i propRinele

blolbglcal feBRIn8P Ypae 8 RviRP ¥ A8ARtcom gﬁﬁﬁds@f@ﬂzﬁb@nz@d $8éedWn respective
b ol ogl cal processes nodifie the therapy in a set

patt@lrnst@if lcé%l@?é rrespa%@ay\s peftermaf b@b@qahtqﬁpwsew athiqrepypgan represent,
09,58 LTRSS Soc HUATRARO N o RELb G

assdy8 op @:nl SEpdmﬂidm@ﬂ pkdfila ob bivdahicnh cbmsmltmagtsc aidvan‘agemrsk)e a therapy can
that is |nferred fromchem c

charac 2
be qharagiesizedibgsed P@@B@qwezdelaolcqg&aﬂqﬁ@@sé% it ﬁgaé%mﬁoémal
resﬁl§&ﬂﬁ§ﬁqniﬁﬂeef Eo ng{ ﬁ‘leﬂ{l&ﬁ o HgdcBMsticeay of exarml e, and
vari ous other enbodi nents are contenpl ated. For
[0082ank ehouddberecegrtindi hheinhs spefcifitmmethndedis¢ussed aHoat erd povided by

i dent i f otenti al Xicity of
way S il Al SR st Sapoodiineis e Son Emb R T o SRRERE) some
em‘rSUduﬁelﬁ’@ oF i UhwntibY PQate o RRLLiBMg 4 Eothtial @oxﬁ@f &f £MeMpy in a
type of human patient). In particular,
parts@é@e;putmm (bigt, naftlcallqmémmau Wehentpert 4 Eerrtlctdar type of patient (e.g., a

art|cul t,0 taxi cit e
parfinfebs AR haion RaLERLGIS, S30-utu® o B tent ora
pardul@WyhO6f sk 16 REFEBity of thbitleiEy KehHeadentided c Atdﬁaﬁtﬁgeously, some
di agnostic biological assays to characterlze and

embogtimges pdew jon ey plogmsakelbiomakess of texigbepid gagpasiic piplogical
assh¥th Shikt iy PRl BGH A Narich A O BirBo ROPRIGy 0!ttty of o
thambgrapy in a partlcular patient or a partlcular group

p ent ac 0, an . enbodi nent _of
lOOSﬂveﬁEﬂ 0 shas g%@ %@% fopideniSAnic BEBH t%@@f%@é}thrs@py ina

i

par A R fHar R Ao et Do PR 8 e Simbodimept of he
Invertsm. GKIZSIepeﬁQﬂoarmmcestatmmd @htedest idl afennbel. t At 86p 6@hra®tmfblological

the s |oIo I roc es and e int
profeieerahieia T tor Bt i S e S A0 2 bEr hiofas defined to
repfedént e S8 Bf pRfbgi@l fn%@é@%@ Md t‘h@ @nt%ﬁt‘iérﬁslﬂe%ea%&hé Bidtlogiéal

group of patients. In sone instances, one or nore

procesaés. giheaoimpriter modph@ndm#ﬁﬁmed tcma@semﬂnﬁ pasticelef patisgt or group
articul ar I ent or

of }‘Blﬁ.?{ltgg :hg goengémta gg%egsg%eaorgﬂw & & gtggtlons 0 eocl:"oomputer model can be

defined to represent the particular patient or group of patients. As discussed above, a
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WO 2004/ 114195 PCT/ US2004/ 018485 previously devel oped

conput er nodel can be used. At step 603, the conputer
woundel1141®5 executed to identify one or nore bi eCogiSewmh/018485

processes critical to the occurrence of the toxic

state. In sonme instances, a virtual profile of

previmudty@igvdaped:@nmutetrmﬁeé carshenesed. t At sl 683, the genputer model is
execbﬁﬁgii? gig%@t}r (? ! o%\%iosfgéméo%gag rc%ésr%g 8?5?41 170 'erotcbllﬁjéence of the toxic

stateMPh SorR@ Irfstambésa b vittual PioFile/bff Bivklgical @fnstitents nelsted ‘#(Eth&&rﬂcal
bi omarker to pred|ct or infer the occurrenge of e
biolagigal prosessesisi generpiedp Aiis dinaprofleican perys agys ’&’H%‘Fef of the toxic
b 8 t lict or infer th
state! ag\}sl% 16 §a§nscu, 318/ fﬂl% éh&gl H‘argﬁlg%%ne s?rrx{g ?g% gféasrﬁrﬁﬁqg ?Fé?l ct or infer the

occubﬂeﬁb@@ﬁ thakoxas statgsn d&rpastmwae paaera oal |gaglpor:fm|auerttest t o
identify the susceptl bi I

o yy P(ﬁ.,t cul ar. etﬂesetof
[0084} oAb sisP P4 Fatet ehipigl o5 6%@?%% ig jdegitip Sr?é‘}ea‘B?
bloléﬁqéaﬁtasﬁg £cd &Wégelscdadla@%‘é/ tebf BTy 1R s88depbility of the particular
oqQl assays Is related to one or nore of the
patidait ot giup alf ppienteodedcitylefithe thesapyasAt least pn@blolngcaﬂ pesay from the

Xi.c state. i nst ances h
set ogggg9§c%laaﬁsaﬁ/§ 1sorg%?eﬁ8 §1C QLIOFF %%ti).? ﬁéﬁo’glﬁ gaoceggeggde?lﬁhed as
criti@fl (1Rl 196k Gake. %@@&bﬁﬁ’s@ﬁfc@s &t 8EbioWgidal @és@@ @albe designed
assays can include, for exanpl , heasurenents of in

basedionrtbe phrgugl mOﬁ@q @f&lolpg@p]dwg@tgtu@@s gThe get ©&piolegacad @ssays can
e

assak/ 54 06 Physiglepieal ﬁsﬂcﬁﬁéﬁ(ﬂ%&&n aflenti @ suratch test penges physiological
a conbi nation thereof. At step 605,

respBRSSS OZANERHIC ESRANFES, PRt ABDGHS T %%%leﬁ}%rtgﬁgf’f e step 605,
the S&t o?%%ﬂ%e&tl e%@% Msfed o ;mg ?I 1081‘aﬁg£ﬁe?1|t 80558 oﬁﬁﬁ%% The set of

can ore 0 ng t course o
biolegicall asedys tca B tebted befoee dhduraygythe courspaf 4 ¢louded ﬁnaltfhlethe therapy.

t of biol b t t.
In péﬁ}gg]?@él}g% ?et?)g lmogogl%i 2§ ?7%%%1% tﬁﬂe ﬁlagrt eeu&ﬁeﬂutegt topQr while
app d € %é?%peyﬂ‘atthéﬁ?%[m&ﬂ iR & orb@ bBMtiSnts. Alternatively, or in

ternati conJunctlon the set of
conjmmoﬂmg itleadet aﬁlslaygw@haSSbﬁ a bedestedienger exnsameniahcenditions that

d h I
incIg g rmaite {4 Brospiek o Fiteed of HeTHenaby kSRR ERANRE &

expEriRBhthROBHR] ofhidlbgicsl Rhsthu@ltogicd gmentdd frora mémngalte feeof
generated fromtesting the set of bjological assays

biologicahassaysron theiparticyar pasient errsrgymebPrasienisat i ents. [ 0085]

ong or nor |
o0k, o B0 Fipd AR AL et e v
thet@ﬁy hseidélﬁlmtae ibtaing |pbtent1@1>1y mxudnntthEpnanmlanpdt&nt qn@mem of patients
patients one or

(step K87k it png aF MBreidhe elaqlcaé P@é%%%aé §YO§F%%F16EC I}%B}Ofiﬁ%eg‘ (step 606),
the Q}f‘e%%ﬁl i8 %i%mﬁ{z& Rendi el ﬁ%tén%all? &G4 i 1Re Qfﬁcﬁ‘l@f RRINDSr group of
potentrally

oXlIc in articul ar pa i ent or group
patiehts (gtap 6e8)t s (step 608). [0086] As another exanpl e,
sone enbodj ments of the i ntion.rel.ate

[0080)c 1\t 45 ai rgxa@glepg}néqﬁm c|> ipgnes of {]gp 18116%109 éellaiéetto 1%ernt1fymg a
pot&t fo iR aqfan%fy’ SRS tﬁfes BEEhmhRE bt E&uirbéﬁorptﬁﬁ]t 428 be applied

app to a biological system FIG shows a flow
to adhmglmbwstede nEIQd. yishgwa apfkowtwecrharfaﬂor td@nilfyilrtg/a ptentipl toxicity of an

R et

the Tﬁ‘@enﬁﬂﬂ | TRO BB AR ABE BEen® br EtAaMaiEddh i6cidd, fied axdmple, one or
for exanple, one or
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26 WO 2004/ 114195 PCT/ US2004/ 018485 nore conpounds of
any degree of conplexity that can affect a biol ogi cal
weteaiai4mbet her by known or unknown bi ol ogi caPCT/US2004/018485
mechani snms. At step 700, a toxic state of the
bi ol ogical systemis identified. At step 701, a
more tompolnsly |oé any feaecaivommeitythef qap affiget atlaszkéwé& %Wé W%ether by

oo 575 e R A A ERRL oo
systé@Ré ReaiRfi&d. tﬁﬁst@ffl 0106 s& Oﬂb@@ib gﬁhl moasssselatednd thehtexic state is
i nteracti ons_ between the 9%&0@ cal proces

identified. ¥ steRO2s2 commrynedsd Pyt Mpglﬁ%lowéfswp}agsﬁn% ddie
comltheetr %%)#Sfal{ g#eg%otéégﬁe sétyogftb?ﬂb C};}scéﬁ dand{ﬂ?e DS RtibASbetween the

I's exec ent y one or
biolopicel grocdsegi Eaborme Msracmsa prewtoursm davelop bécauputer mnded of the

blolgglggl?,sglsqtegix(;ag@lsq:ugéqe et stgﬁs IN?% élge? é‘rcgwglt%?r%? Sf eg(:eglg:g(g !ﬁ,l%entlfy one
or nIicer %i&lgg%%?i %tr%c‘égsep LRHQY 'tcPt%le obBurBERa %8 tHetoXig |sﬁtéi‘ A SRePT®, a set

bi ol ogi cal processes identified as
of bmlo gmaﬂaalssatys ig identiftedi At leastione blAtogmabpﬁstomtthé set of blologlcal

envir nt al agent t ami.nant_is
SRR L 0 SR R 400 o
statg r AE bt@?bOS"tﬁé 88lioameRtaDEEHS Sﬁccﬁftﬁnﬁi@ﬁiﬂ if itecbd(ifi e or more of the
he ‘envi ronnent al agent_or_ contam nant i

blolnoa@ﬁk aSEﬁl)@d Thenessinerye 96 therfritigpl Blologigrkpropesepreare modified (step
706?, tﬁ% olgva{f e%?/ ?e@t F)is Eo%?anz(ﬁﬁt 1S lléen‘ﬁﬁgd Q¢ %&Hn%gotgfltlélﬂﬁoxm in the

processes are
biologicaPsyétie) (stdph76§)7 R Nifiohe ormaokadf thy entlcaj Folaio)gltzdmrmses jage not
identified as not, bein potentially toxi.
f‘é’ga la

mogjfigd eFer 4P0)sthe p@mqrgq gyt or F@@gryl naﬂglsdgqrﬁlj.}iteh &5 not being
ot&g ﬂ?'t&mﬁpﬁﬁ@b é?fnﬁ 9@ t7tj§) invention relate to
P entitylng po ent

tox cit'y of a set of
[OOS’Her afs e Surther w(dmﬂb,@gmadmtwlsnm of the ryrentiow relate taidentifying a

nt al of var nb nat i ons..of. dru
por T Bt 8 e X DRSHGFRR) Bl $bRnca
toxi%?t %gb%g&%%h%ma%e@ofﬂmgﬁwvﬁoﬁinle@w ok g8y @divetidanified.
verse interactions between different therapies,

Advdnitageoasly.sose dnbodiments alisv écerrpre@ermeofaadﬁf@rﬁ@ nterpetiqns etween

. tem arti
ity fhepicspbisheny G retadfins cB s SRR AHRRE L B Gt
sys@NE CHt padifc®dr, Sdntdabt dmenl dBbw féﬁpl@dlﬁ:ﬁ&lu bf advathednisections based
interactions can be predicted for various

on exsebtiomef veemptenhedelpAs$ sl é@‘ferfieelatﬁr%qﬁﬁas gk predicted for

é)ilgggllgl% r{agg%stgc%‘ tﬁ_ﬁﬁ‘a\gl‘ég%ﬁﬁoﬁt% & %%g%bu?iotghqg b€ Rsted in a set

ofbldbfgldafyssﬁ]@ a potential toxici ty of a set of therapies

[00§ﬂ}3 | Ellﬁglﬁf%@%% Ia A‘fo%sg%}gg fgg £ e(r)lég 8 Botegtﬂaaﬁ%xl@?}i/ {)]Eagéet 8;‘ therapies

%‘5 } %95 gjfste?ﬂ Satc@cmiing th @Jtﬂbt)ﬂﬁﬁjent 6‘? 3 ti®Rn80d. ARseFB800fa toxic

processe ted to the toxic state 1s
staedxie ‘rblbhxgwaNysBanrem 18ﬂﬁl,ﬁed Adrspptsdl, mend of bisfogi¢pd processes related

|oIo ical, i ned. The
to e fracuniss iatet Brslgn SFbgromult SubblBUbERiTRAEN system i
defifdie e chpiter BRUMERPreb s HeRbOSH idlogiREIqHB8686&. andfhe interactions
sonme I nstances, a previously devel oped conputer nodel

betwieen He Wologiogl prad:essqss fle sowe mstracess aprevigushi dgyelpsd cemputer
mo%ef?ﬁhe lt’noTDgwall sys%en? & ﬁlé I?Sdedt At step 803, the computer model is executed to

identify one or more biological processes critical to the occurrence of the toxic state. In
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identify one or nore biological processes critical to
the occurrence of the toxic state. In 27 WO
waQond/1141¥3i95 PCT/ US2004/ 018485 sone i nst ancesPC&US2004/018485
virtual profile of biological constituents rel ated to
the critical biological processes is generated. Thi
somg instanats, prvu‘tual profidmotshiplpgicakeanstivents ridated &g ther?él‘f%khl%loglcal

t at [ f
procgﬁs'%@g %gerg l gﬁ% ‘hlctulll rl)%lfeéltﬂ %?rv% '.'rag %ﬁﬁ)lmaﬁ)l%% o'fltlfe o2 state.
Mor€ %ﬁﬂfcﬁﬁlﬂgeth%fvﬁtﬁﬁ préfle Cas bl €ad Abioherlbdred pgidabr infer the

system 0089% At st g{é 804, a set of biological
occuatenay of the todepeierin e biglogicah®bteghe bi ol ogi cal assay
omyLh el 3 BB gREL
00270630 P DL L QEER Bk Reh i 48 10RgE
froni ﬂie&bﬁ@f H1@log1hel dseais s mladto oke ostn&pre 80the bealogicalipeocgsses
et of therapies is test

1den¢1|ﬁ§d B;;e btplgg rdaied g)s‘@g)‘r/g(lc plate tAetﬁt Si ir:]aﬁ:glqgg%g%gp the sgtfof therapies
is tegﬂea ln? 81:1 X m&%%qﬂ‘fe Bl§lo§ﬁ:‘éﬁé§é§’§se %tts@eﬁ Q%n’éﬂefsﬁt &T'tﬁol@glcal assays is

ogi cal processes that are nodified % each
evammred acp;denﬁfy];ﬂletom encsebiobigitdheravpsses thaf areguedifiphiy sarbeberapy of
eri nme

il f biol .
the %H? raé’é‘??e g QB 15 g%cﬁn F)ﬁé ot tag ]prc%fﬁg ? Bltoioﬁcpﬁ Constituents

can BQ %Efi’e%t%& for! eﬁc}:ﬁ)ﬁfeffdpﬁélﬂf@{e sefBf ﬁa&ﬁ@{ds Manpaticulpr, @ iekperihiental
bi ol ogi cal constituents can be generated base? on
profme s ibqup@cal sordtiduayts c@@the\gep@rg‘gd%@sedmwgﬁuggg evels or activities of

fit
B R L e
[0090] g u?l st@g 8(rvutll getflﬁ”S’Maattﬁdlllh\fatdociated veig ‘?Imfseit dfethfapples is defined.
i s define n particylar, a virtua
In peticalr; medurlo i ne Ry <blor i betns et Heareg e apigs: A
virt¥al 5&1 F{ﬁllus dah TH B &AR OG4BT b BRFifAQLbE EH &&EMméte of the biological
ation to one or nore of the biol ogical

pro@seassdifiedroylh theeapyhiy tiae toh of biplogical adseys en sofme instances, a virtual
b|olog|c In s me . i nstances

St S GRS D " dahs AR BTRES of apcaba e By e piplosica

ek BB AL RI-@hd 8@l bi 0l ogi cal constituents
°°“§§ﬁera ed %or ghe thg?gpy 20 [00911 At step 808, the

[009blmo uAEstemmBe the empuéa mett] iscexeentohbaskd o dhe st ofyirwakgtimuli.

he co ut er
B GhibpEnesepae: maeerebiiés S8 Bl SRR B SeLFRy 5
outFREBHR cofRERk nlodel §ichNy indtldedaschoSeluesfithat atép;raﬁent teatls or
represent [evels or activities of bialo

actwdtﬁgtOfbwéfPﬁl@ﬂl gpnsélﬁ;sn@tcneamy@M@P@Vl@fofﬁkﬁgblal%%bﬂ@mm These
outp%St emPfh NS5 Sed t%gfrg&ﬁt %?iﬁ ane U@k %@tﬂe%ﬁ'&%%‘t&tln(ébme

OCCUr Pence. of oxlI c state. In sone
instaf&dsatheasSouthilie s udamiissed aith iee vianplgrefilewif bivle gleal constltuents

virtual profile of biological consti % ents. to r.odluce
o o 001 e St PO oo o
are %é&ﬁ%ﬁ)asgﬁ ?h Q%écﬁﬁbn Bf ﬁ%%%ﬁ@gter %ﬁeﬂ@%y%@}i AR Af Berapies is

execution o uter step 809), the set o
idehti@edp tesng Is)tentmﬁmtmﬁc adthasbldrlegm@ spstemr(suea I - tlb ﬂm@: oy ore of

the:cgglcgl:h%lggljggla% S getésagn%q(ﬁt egq,}gg(g é%seg op eﬁgﬁu %gﬂl}e cgmputer model

(stw tﬁﬁ s&%F fied fﬁ:i’éb i91dehiged SOMMItRIN PHSIIaBP tdx8¢ Bithe biological

e set of therapies is identified as not bein
syspeh éste & 1)y If dmr@d ithe seh ef thiewsipéagicembe tesiedtio ne g% wpre of the

blo?qg%ﬁ.\ éés%yg }e?g\; T %}he 1ﬂeg1ti%e tat1c?r]: of tlﬂg rsg{pof ?P?ergﬁgs ?s%eﬁr?gsﬂoq&ﬁally toxic

or not potentially toxic.
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bi ol ogi cal assays to verify the identification of the
set of therapies as being potentially toxic or not
woab@nts@sl y toxic. 28 WO 2004/ 114195 PCT/ US20041as2003/618485
[0092] It is contenplated that one or nore of the
steps shown in FIG 8 can be performed for_various
[009v el Iélswn@mdm@dsth@f ongzarimerRef Hpsteps shomsn §xF1G 8 can be performed
t d f C
for LAAERARCRR I Yl diedor PG B S o Rhorafteel FidBhtiey opbinarions
of 1&@91@ 6r. anﬁmnts&bﬁwnioﬁ th@set of therdpixsds pbtehtilystbrios Fohexamplg, one or
can_be perforned for various dagses.  of each
mor@foféhes%?p8§hawnam bHz &@mhfepr%ﬁowe% & yABPHAAsEhObTech g&é’sof a set
of d?&%s o ?de?ﬁtfy 9 Eoﬁﬁfﬂgﬁ'o ?fr a0 Gftnt B&TE di s%lp@fli%ﬁtﬂ'lé'i‘é isa potentlal
or toxicity I'S so contenplate hat one or nor
for trixiditye Isis ealm csh‘(amplateﬂ Eh&neeoromrebéthmﬂscshm i BIG. 8 can be

on ets thera ies, lLnclu for .exa
Peréar.nts% a@BWBPﬂéFFS&%h%?PI T puding, 105 %@@P&% LR 5O n@ﬂ@naﬁons of
drugd, veR¥is QRIEMRhs 6N@RYSAmeAR] Whnke28s ¥Rl la@Warious combinations of

¢onbi nations of one or nore drugs and one or nore
oneamiare dmgstand onhemgess. envirohwertal ¢hapgese dhﬁefmﬁhqtcedtenmted that a

nt al rof| S ener 0 S
se. B By LaSHER spbal R b P L B IRE YR op ey St
forrBst Buchsas, foP Ex@¥s181 @tab&s@ﬂﬁfm@ﬁsﬁ séthﬂWdtual étlﬁl&h defined for the set
virtual stinuli defined for the set . of theraples can

of theragiesPandhq §meady éferedAnﬁlaermﬂwr@h arpesiriafal peafilean be generated for
an aerd?[ dﬂaﬁih%?agx g?lng&@ ftlonapvﬂﬁgl' i c&%rcﬁ%@ﬁe@f)ased on
eres |ona virtual stimulus can be

the déditiorad ckparanerdal prdsﬂhle dtid icomputat mer gleran fve ek edutqal ledfsed en the

The conput er del can, be executed base t.he
addyppel Yiethal sty ﬁ?angsWPthﬁPE er @Pmewoyﬁy swéedovlr%lrl gimuli to
ideRES% R tﬂél BkRES S e dddl ondt thBMbY it SombifSidd #h 8ne or more

potential toxicity of the additional therapy in
themmprebiof dtei sohofth¢rapiene or nore therapies of the set of

era 009 t of the

100b 3 e Rt SEpodTiegh b AL ER B P B ot s gcuet ncluding a
conARUeEdablSRedRM mag dOMPUEH RICIRABTB &S theess Wik Rrming

code thereon for performng 20 various
varipapompntef-impplementeed Qp@p‘@@m i ThedernTireompterrreadable medium” is used
hergﬁ(%g@nctl fe o ??]nget bl :t}gggsa able?)f gtﬁggg Opglgcr%ldgl L0 ' ng{c%%?

instRAAN Gficcﬁfes fdrliﬁffbﬂﬁﬁlgah@m@modﬁd&‘énﬁw hageinf qmmm@hat 131&1 code
met hods descri bed herein. The nedia and code

may R &hoss pesciadly|dgsigead Hir@nameriehios the RERRFCF oF th@ﬁléventlon or they
ma&é% BPE‘E&%IEH whilBndiY Fl%%l%‘l’ablgrt% Y ha Rav shf antlret %%ﬁg@oﬁware

own and aval e to those I'mg ski
artsC Giganipdes cfebtnpatee rédable tnsedidnalude dmit efe not limited to: magnetic media

T B S B Gdbeoloo o
holégrqpfﬁegl@@ikésc da%ﬂ&o-o%ﬁﬁél%édﬂ?&‘haas ?hceﬁ%ﬁs@@' BWE wils signals;

hol ogr aphi c "devi ces: magnet o-optical media such as
andf hapgwy arealevidessthat, are apaciadly aeafigered itgstatesgnd exmelith aragyem gode, such

o SRURE- WP Besha e Shia SISt PRl i
(“PLIVsEY !’r@aﬁ@ﬂlﬁnéﬁﬂéh&ﬁ“koﬁ‘o‘@é §SrahdorR ORI RS k GYARIs”), erasable

devices 30 Ds"), read onl y nMenori es ail P
prOgmnwblac@éwlmmpne%(“EPRmﬂs ), andrederdtigadly erasable programmable

read only memories (“EEPROMs”). Examples of computer-executable code include

machine code, such as produced by a compiler, and files containing higher-level code that
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programmabl e read only nenories ("EPROVW"), and
electrically erasabl e progranmable read only nenories
WO 2BHRROYE" ). Exanpl es of conput er-execut abl e 20WAIS2004/018485
i nclude nachi ne code, such as produced by a conpiler,
and files containing higher-level code that 29 WO
are e2601¢dlty1a OGMPCT mmwmm% Fay exagpde @ﬂ@@b@émaent of the

uter usi.n an i nter e
e B R e PSR 2 o e A sty
langdﬁgéaand@é\‘feloﬁhelﬁttJS@E Ahﬂﬁ@halwxamplee @f pomputarraxaegtable code include
e and devel opnent tools. Additional exanples of

enCl‘ angcompresedcadsde i ncl ude encr ypt ed code and
np C
[00991;: [\)[neo\%écﬁ%r oa?]lde%g)oﬁghgg %ﬂkregfgg o(ﬁfg&a{t?g%déﬁ %%, gg{)rgr%uter

progpi grsiuct, whereetht bﬁ) P gmsgzrberma_,nsfmed ificns & ezmagd compnten(e.g., 2
renot e comput er

requesti.n
server ﬁmr@uewggompéﬂee%? éma)ch WP%%?&@F% gled in a carrier
wavg @8@1‘6 gr g Afiof Addinh v1aV@<‘!cﬁmﬁﬁn1@£tﬁ§1rhrﬂir (‘é%a%hb@fﬁn or network
conmuni cat i on k (e.g., modem or
conmtlm)r lA ccontmgdy;tasangd heveimpa darwgt WaVQi@nd@erégﬂé?(b fsha cgguputer-
carrier wave can be regarded as a conputer 10 readable
1@&%@@ URnot her enbodi ment of the invention may be

AnotiER R BInSGt o HRAMIUAHROMEY b tinpleyhentbdihdeaiwiedd ciesuitryin place
conbi nati on with, nmachi ne-execut abl e software

of,, drris cmbinRGes Wit ARMIIE-c XU b B WRFRINFELNOES descri bed

herein can be inplenented to evaluate drugs that can
potentially induce cirrhqosj exanpl e, the nethods
descri bed herein can be Mt ed to identify

[ooﬁl‘]f ecths nedihdidl degitibed o inlEdidse iafpldrhateed wasvalmtd drogs that can

ulfonylureas can bind to sulfonglurea receptors
poteutigliRidncacisbesiat Bor semplonti methedly deperiprsk hesdp gan be

of
lmp?‘?n\jleé’lte% Rt éenlﬁ'%&g ef%&g asna IH%“%; ut%ocglé ev & %gét %w Ut ﬁylureas
can ®gndbesulfenyl @8k kdtgptotd (¢ SKREP) asheviated sithr/ET R}pﬁmtlvtelpw@ssmm

ol SRy g in v b bt S S Bpose eve
is 10%9%\?(1( %url{l% k’a@ﬁﬂ% 13l K‘E\? S&hahRUE hre'd gﬁﬁ SthufRepHHBO Bifer cells

er cefls causes I NCrease
hyppfp@wmtaa‘i amd brﬁcntlngtthaemirjf of @a™ Aﬂt@sthe lmrcchllsbu Yier @ mdabis consumed,

KATP channe s an use thggK% ]Ic I s to cl 088ced
plasproglupgTe IRETBSEnahEncose rptbe by fhe HYS srilk qupe & it
pro&it?(ﬂfah%rf ﬁrﬁﬁcelgﬁ&oA?Pé Wlémna% e K 116 chantels adglchsse the Katp

causes Ca + channels in the plasma nmenbranes to open
chaamgls tor ¢logpe eherhidie Kant claﬁn@bls& ase, the lizerses!ls flegolarizer rQﬁyplanzatlon
of th?] b\eférncgh%gatélgése ++TB lgf gﬁle{‘r@'r%{eggoﬁ?pew egld%g&?s the

intra Ot dr ReleAB G CAS" i@orh&ﬁﬂéhial stbféS U The rélease of €aSdditiandsanigration and
circulation. This is one pathway for increasi q
relqasmof gndosasnal yesiclenthag genai apsulipaindpas hifgylt, pYHM is released into

cncgiaqg)b? ¢ sglF the gwgy ?%qggg@n%%sﬁlﬂ{ 490, S}kﬁ%xtrﬁeﬂglag Hathway

ure causes the KATP
for & l[d’!ﬁﬂg&hé K £l chasuelyithiougde SORar iBinding bésulfonghuress!tb she SURs

allows Ca to enter the
causes the K 1p channels to close, which depolarizes the liver cells, allows Ca'™ to enter the
liver cells, and leads to insulin release.
[0096] Biological processes controlling dynamics and changes associated with cirrhosis

are identified and are defined using a computer model of a biological system of interest.
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liver cells, and leads to insulin release. [0096]
Bi ol ogi cal processes controlling dynam cs and changes
wazsndilaned with cirrhosis are identified andraras2004/018485
defined using a conputer nodel of a biological system
of .interest. 30 WD 2004/ 114195 PCT/ US2004/ 018485
Biogggigabgenstiuenisia the Gaasads of gvenkeleading inybe 3ven) of parhosis are also
dagy s are al so
1deﬁtg€e(r¢taﬁg |a1éé3dé§% g?leggléfégm t%??%gélt he conput er nodel .
[009709 7Thedoenpuimmpuridet ismxdealted ® idzmeifyoae ot mora:ilanlqgiqal proeesses that
or. .nmpr.e hi ol ogi cal processes. t are cr|t| cal
are G 62 SRS A IS ot POl B FoibieddG. 3. In the
cas® BPUANbAs, Elh&on%putéﬂn&ﬁ@ can FP&efia ﬁdrﬁéﬂ]ﬁﬁiaﬂiwa{yhﬁat under

conput er nodel ‘can represent a particul ar pat hway
apw&brataie eonttel, reg)ﬂﬂjpso]mld@[r@iwuw motormaband mtagt:,hq:papqc@tes in the liver.

Ex%o Iugglﬁj 8% th%g%%lgﬁggﬁlng?l hg\gﬁlgagiﬂg t g? y\% ‘%1 (Ig‘%a &fq{%ﬁd by the
pre§é’1‘1‘c§ oPat Hwa¥nonstiens Q)Aras aGhivaileda Bud FeultPiresRAied@hion of

exogenous drug such as a sul fonylurea drug, results
llpldﬁo monfdtpn«bme@bolwm slegeanee pathWppi thisdlgading (q the éymptom of

0L SRR g SRR v i

as 4 frticaDpabw ey thapidelartiduliry s&ﬁﬁlﬁmw Iﬁall@mﬁa' mahﬁptlllafwleﬁy eRASZENOUs

a critical pathway that js part |cula sens% e to.
drugs,) ety BTy 257 o therqggse-otfect” induction of
““faf t{ji G0L sy EQto 1Hérﬁlfg Al ﬁ’\@fyblé‘l%gﬁalca(ska{})s Qlfi‘a{t cREbENS tb ?r&ﬁ‘& the

ause- ef ucti on [Tver" serves to

ocquthemtel dfyor @r@@ssmm thwatds glrdmlmsas srwgas t hat can be used

T CMONC TR T o —

corf%ﬁtuteﬂt@ d?l@ﬁ%lﬂyﬁﬁmmé%kmn thOeriédl bhitHay Rt PYRYnAAEH. A virtual profile
bi ol ogi cal ~ constituents driving dynan cs down the

of toricplogisal prieniicgh parcbmginsratebby 1dﬁn@ﬂﬂngﬂslmalmg atruqﬁmﬁ ithas control

the %11:?1)&:3 fg?hag%lgll%ﬁﬁl éf)aﬁ}] eep};szlir}, lPé]ty ullp g%;(ag%?ﬁg ocn %)ﬁllatt %ells in the critical

patﬂiv(fﬁfl{ﬂldb‘ig@(e d. r@laﬁgéstlh%@bre@ﬂbﬂl@i\ﬁc&t@ﬁﬂespb?ylﬁb@idi’@f(iééeptors
nodi fications that cells in the critical path

progretisngy lipidsgand senfarge sIn alditioss BERPBCtyRSHY] Rmﬁ’ée§t and their
mgﬁgflﬂj;ges%?%s;m tl?g carsgééﬁ%tf%(/énts A0 RLE %Jﬁilte't&pc Qfatd d 'b%si erfitdd.

Ion, primary ce ypes o erest
[0090] t Aekt of whale atll biglaiial esayncante deagned:iby uifenﬁf)}emg the key

that lead to the toxic state can he .identi
physirjogiral QUERHS FPrigpgl sl &ynes @mgihgaanpaﬁggag Sagﬁz thase cell types

beld§el Bﬂ g)fal'l eﬁr b¥id HobfRokee cdiibs! Gk\%ﬁ'sﬁéﬁ h&HE&%ﬁ status
of pr types in the critical pathway and

qua, Imcweoﬁ,\&hdle tglpliologiedh assayspd:ey:sheaieegn@étd 1siemtrfd®mtpm¢ﬁrwh¢n

TR T AT e
me@a%%h&ﬁ)?ﬁiy fenitélety produidnlitifee W8 acidd ?%ﬁ&ﬂrﬁg‘llyc‘éﬁh&s This set

over (‘e.g., overproduction of lipids and/or the
of binkigidal assaysofan|biepiual undrstpatsisiulas ayltury craditions torsgmulate in vivo

of free . fatty aci
cof g1 Gab? Fydtc e ol sbenfi o f oué%}c%?‘@s%racygﬁel folggiles).
Thédétultifédon@idiohs €aH By defitlell By Robtdsldictw @RS ad Rpfdsbhtb@iretht Bomputer
vivo condition of the liver (e.g., in the presence of

moggkti cul ar growth or control ol ecul es).
[00100] Given a family of potential biological processes active in the toxic state being

studied, the set of biological assays can be designed to measure and observe modifications
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30 These culture conditions can be defined by control
networks as represented in the conputer nodel.
wpQOmNA@}19&S ven a fam |y of potential biol ogi caPCT/US2004/018485
processes active in the toxic state being studied,
the set of biological assays can be designed to
in oneeismeis bivlagieplrpersserotivitia: akheiss of bjologsabersaysiopn fueude, for

PCT/
o AL A B R b B 9EAS
expfeddion, @A 8P feath) pproteogiic a;kpre@ﬁm(s gt, Impremaals amdmodification of

physi ol ogy cy toklne pro uction, receptor
cell@mr@geémsdﬁlageéiﬁa tgq)cqt&a{ path wby ot NOMig gﬂgggs}q;h(e(ge eépressmn of

genggﬁféglte%gb ?’Et [T?I oy C@?“Fo?@ ;ille C@héﬂﬂe@fglﬂ{goﬁ &t BB biological

d genomi ¢
asSaSs o tesisﬁooafféo&s of suli@nplmws:‘irmgs th‘e sst @iﬂne,bgrcel asa @ indhede

meag%rlega:eg‘{asg)é Ic%;qqar %%795&5%5’@%1)(? jur ia&)@ %Bfi%gﬁ%s% a1 YeSe1® fliease. Ifit
is dét@fnfuﬁé‘d/ {Hdf Sdhotibl gRangkl §re~°a§‘sto a@@oc‘i&t&i Rith ¢ cfBifSulfaflylurea

ncl ude neasurenents of cellul ar depol arizati on,
drugsagmemnpfdssmn teohdiquasicmonsd basmspleyed.r el ease. If it s

[00 t] ﬁrénq?g%lgq §eé 8% g%icfg?g]] I%?Ségﬁg 9(? hiifie g,rtﬁcl: §&f(§§§lﬂ8é 31%%9 can be
test8X B 188 &t%bi&@%léﬁl%@%s CBivledisd absayea@i bmeud onktBe fllt@hitea drugs
Once the set bi ol ogi.cal assays is identifie t he
in aglgis¢-denandent anamngyto qg%hg‘tétoxtce@qsg evels fonevenpyal g3 culation of a
I
ther?agfq,t%%{} %r e]%l% éig ghe%aweﬁl%d(g)zélo %g%l:@ré] o%lt@& n&ﬁ?ﬁﬁr&?@ i1Pihe sb&f
bioRgicabisssyfs, gk thatl aepokavielly toxar amivtha tluwls at whiohl taxwx‘mns become

of a thera i nd .Based on, tteé
1ncl§1p1@;| qg.g ,be gien? ggé,o& @pv 8 tqrﬂl tt gag 1C 6]? ex’ refers to a measure
of 44k egy Q%Ae ﬁlg{aggs %ﬂ’&m HspASed Qﬁ{era?}feﬁu@ pHdeRtrdpbdeMtstadéiationship

s at | ch toxicities beconme 15 i nci dent
betwam dreeftidendsfdosel and% taxsedbsh @uf eitheramyh eIntp@rtmular a therapeutic index

t herapeptic nd fers SUr
candeerlp)es 4 e gen rheranis i nfRIpEE Bgef e  fgBY. R retio ofan
efﬁ'i:gcﬁ&?sstﬁ)@é andla ‘fcﬁﬂl@&d)s‘é% Ebrﬂetmli&te\kFﬁﬁss’arhs efffblaakifedscetOFer

and a toxic dose of a therag particul ar

a
exanipde, dpergel rogilatdex stanéaxd@ an sFinarigng dass ia desimably K-foldhlower or at
o DD 95280 45 555 BB RBBRBH i o o
als§ BEBEProgREed BXPHERBa e 35 a dogatitintic delé.eFeno@nipldar‘320g separation”
exanpl e, to nmeet regul atgry standards, an effi

candehezactesizel e dharainf §aving peidcaciousrdoss thaf is 100Qdimep @W?I&F‘%P a toxic

doég 2hile tilgﬁgy.a Qﬁ)éélgy qg%?ﬁca’aio'fl hoR A2 RGaFY {4 cfé?l%@ H¥m a dose
0se an t 0X1 ¢ ddse can so be expressed as a

resplorst eneBaad llsne)@)réssghm teimnd @f asmah&ty 1Forlecbaaliipb @, EES 0 San
| og separation”

c ar a@{mtlil ze at %%@?P haV| mean
corerepPRchidi Alpse AbWBIPHY PRt pipinpianedi Roharved ki &
art&ﬂﬁ Elo%tl g&/&?gﬂeﬁﬁ&%@% of OP), £t to 20%Rdektase foR dFull @eeapiitic

era rived froma dose 25 response curve and
effea) m)qj)mésdeﬂ) parcems mtﬁpatoﬁfntsafemdtto pyhdranel E&PI%IYEDWIC dose of a

N TR TN R R O IR N T

invdleRlahdlks pPQdePmasTIY & éjcﬁﬁhﬁt@fﬂﬁ‘o&éd a0Phrel EDBU @art €orrespond to
20%decrease for a full therapeutic effect) or at

a dobd aiwisch ﬁépcremt ofpathents ekt égcpfbﬁatet(@ga 5P percaplof patients
haw}'/lg a wefnte)ﬁ'.loo% coun)f:i gep?etec{ beélow a particular threshold value). When a toxic

state is associated with death, a toxic dose can be expressed in terms of a quantity labeled as
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therapy is derived based on a particular toxic state
and a particul ar therapeutic endpoint 30 involved and
woomExpsessed in terns of a quantity | abel ed aBCTDS2004/018485
TD50 can correspond to a dose at which 50 percent of
patients exhibit a toxic state &g@g' 50 percent of
LD. pqm txentpde ofERIinEDA Oyivhich colrespendssiola dase At whisp|18imserent of
w a particular threshold value). Wen a toxic
Pﬂkg$%f% is associated with death, a toxic dose can be
[00192PT BSGESE thé teﬁtraggnéaﬁ@ng st yuﬂlﬁbﬁ'bxc-sj and ofh2r MBlished
20 4/114195 004/ 018485, . LD. exanpl e of %g i s
docmmts mewficsied ebrefesgshiods thisspeciisadonts 11& PPOP@’%‘@F yfeference
in ltsa%ﬁ &?;t{o gt Sangé tgrk[%g}foeal Fﬁlﬁh(th?% éféﬁt on patent, publication,
and @t@h@i helieRed &BEOtHﬂiﬂWSs i}fiemtﬁlca)lﬂ‘gem&mdrvm@ﬂyenﬂmz{ted to iehingorporated
eC|f|cat|on is herein incorporated by reference 5
byr¢ 'ee% entirety, to the sane extent as if each

[001'0§g Wlﬁ}éache H‘Ef% é]e%%?ebﬁ aldcAbed Wik %l'éren@é‘m the @faéc@ﬂib

cunent was specifically a
embbdlﬁhemsihaiebfjg it shdirkldteauhdenstood bynh@epbﬂbde@l theka}ft that various
reference. [00 03%

charges g Be g RO PF SPERE én%ygbetsﬁﬁstﬁﬁt&é O achEhe dopp dho e
splrft hd &2 Ipe of theSHR4HEn RS dUMEATLS1RO Blalis. t hagiditikl lagyl moﬂlﬁcatlons

he art that various 10 changes, maybe nade and
yd:q:lmafhal teratigptreenarticslan sation, material. CRBPPSIHER &F FraHer: megiad:
spir S ed
proc§§s ?H%é{bqnaqu?gera%lﬁn dish[%%g%t %d E&)%e ogﬁfech%}?gﬁs A:i?gdcﬁ
modiﬁ@b@mh@ adaehdetl Pdetwitiih e s%blisamitthe) olaim®t Brpaaticular, Whlle the
nposi tion of matter, method, . process Egéa ion o Ons

metb?ﬁbrda%ql@ﬁé herein have bepn feseribgivith sfereaee
perfAl—rhefllﬂCaPpatrﬁBﬂérf drﬁé}I ft Q{lﬁ b8 thﬁdér%@@ ded \%e@e Bﬁer\é\h&rﬁ'rﬁa}l the

n particular,
conmmdapsitb dilvﬁiéﬂaﬁﬁd oln@erred to foauen quna]@atsmsﬁhbé dv1ﬂuouhdepartmg from
reference to particul ar_operations
the jraghings ofghe W&%ﬁlom Cwthglafe fﬂﬁ%é?%“tl fyt 1H§%afteﬁ zlsfgm’ the order
SHbPtH iﬂv@ﬁﬁbn or
and%?&{g%oéeé’ﬂg t ?)?nnsw 13%82%%‘1?&:;‘? ent tmat hod wi t hout
departing from the teachings of the invention.
Accordi ngly, unless specifically indicated herein, the
order and grouping of the operations is not a
limtation of the invention. 20 33 WD 2004/ 114195
PCT/ US2004/ 018485 What is clainmed is: 1. A nethod to
identify a potential toxicity of a therapy in a
bi ol ogi cal system the nethod using a conputer node
that represents a plurality of biological processes of
the s biological system the nmethod conpri sing:
executing the conputer nodel to identify a first set
of bi ol ogi cal processes

33



10

15

20

25

30

contributing to the occurrence of a toxic state of the
bi ol ogi cal system identifying a set of biological
wazs@Eyz4ivased on the first set of biological pPOTESI®3/N18485
testing the therapy in the set of biological assays to
identify a second set of 10 biological processes
Whatidé1biied iy t he t herapy; and identifying the potenti al
toxicity of the therapy based on the second set of
bi ol ogi cal processes. 2. The nmethod of claiml1,
1. WheY Rletholi 46 Mehnfify ottt PNt dfal therasy o 4 piobdgidaheystem, the
therapy 15 includes conparing the first set of
methidoisong TedmpHetaedd dhat sepressais datwralityaitbiglpisplgiraggsses of the
. .pr.ocesses. ,.3. f claim1, wherein the
biol 1&?35?927“%§%%§%%&%%&%%“° an organ. 20 4. The method
of egbaitinp e sdigFEREMMbI toidgatifyiasfiat sehnfiblolcgical prosesses.
A method to identify a potential .taxicity of a therapy
confripuingioghe §rEHTeNEy 9¥ i e Ohﬁ’l"ﬂ’b OFSHTYSE e omput er
o i I It | ib§clbgical processes;
pr oScaritgBl » PRORATRE RPN o B el o
sy st thdwherpypu thersenolitedlopiealagsaysrio idsutiboa sesond set of
. evaluate an 25 .effec each hi ol ogi cal process of
bIOIPE‘éalmrﬁ?eéFqStWO%ge@g%%}‘5’3{’?2@%6‘chesses on the toxic
St glightifyihB ehd BBtk ity o&icheﬁpgcbugédrtgl thb gecvadBettofbiological
nodel to rdentify a first set of biological processes,
proegagsls. bi ol ogi cal process of the first set of
bi ol ogi cal processes being nodified during the
occurrence of the toxic state; 30 identifying a set of
2. bi ofeghembd asslays 1, wherbdddéntifyiag thopaegitd toxacyanf thé therapy

~ the set of biological assays bein ret}hgt edélbo atfb. logical
includesscommpaaingiths Bt ek ot pio pracesspnang the secopq sgiyot biologica
prog;é%sogi cal processes; 34 WO 2004/114195
US2004/ 018485 testing the therapy in at |east one
bi ol ogi cal assay fromthe set of biological assays to

identify a_second set of biologi.cal processes, each

5. bi ey Bt 684 Bherps BT sy R o ag R
processes being nodified in the set of biologica
assays; conparing the first set of biological

4. pr oElesmethodod claire 3s wbersth the prash iHp srapyhdzan livsr.
processes to produce a degree of correspondence; and
predicting the potential toxicity of the therapy based

5. 0N hhRorAsOfRideRify apReBisPORIANOE a tiieraphhia aBiblogitabdystem, the
claim5, wherein the set of biological assays _includes
method abing bavawutdranedet that represgntpa phaality of PH%?&IP%WT%F@SSGS related to

a tcgcgg)cg%%Hoﬂ;}}%bqéfo%icta}/sﬁfenﬁ tﬂglc%'hﬂmferi Modtl Bjaiﬂé %Qﬁﬁ@.{red to evaluate an
effect of each biological process of the plurality of biological processes on the toxic state,
the method comprising:

executing the computer model to identify a first set of biological processes, each
biological process of the first set of biological processes being modified during the
occurrence of the toxic state;

identifying a set of biological assays, at least one biological assay of the set of
biological assays being related to at least one biological process of the first set of biological

Processes,
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nmet hod conprising: executing a conputer nodel of the
bi ol ogi cal systemto identify a first set of 15
woizal4agsioal processes related to a toxic statePof/uSkm4/018485
bi ol ogi cal system identifying a set of biologica
assays based on the first set of biological processes;
t etsstimgtheliecrapieinegs yeashonerhdolegicalofssay GpBdhe st ohbiglgeacal gssays to
.. _J.dentify.a segpnd se ' Mo NL+O,
idenfyfiip pocoho 2e® B BRG] phlcosth g8 EbeBIORBEAERS the sccond set of
biol&%&’ﬂl’ BrdcBgket Being mictlifiseh thd sdhbbbdiigial apapsesses and
the second set of biological 20 processes to |dent|ﬁ¥ .
t heopparéng thel fish ek of piddesictleProfessepud dhe feronfeichgf blological
of claim7 ' e del represents the
Procpyse %Jfo %rgflucgfa%%% %fgc};%g?p%%%g%nggo using at | east one
mapheiidingahd potehtid] it@dcity?d the thetepyroasdioch b degme of 7,
wherein conparing the first set of biologica
Gorseraslenceand  the second set of biol ogi cal processes
i ncl udes produci ng a degree of correspondence of the
first set of biological processes and the second set
6. of Thicatalydaf clpinog evlwesn thOset Af bietogim! assaysiaeiniesa eell-based
agotential toxicity of a therapy in a biological
ystem the 30 nethod using a conputer nodel that
represents a plurality of biological processes of the
bi ol ogi cal system the nmethod conprising: identifying
7. a demetfodp adangifyapotentinl dedeity @feqr@tﬂ@eww holegmial syteigthe
f,the bi.ological system the set of biologica
nmﬁhqﬁﬁﬁﬁﬂﬂp%eing identified by executing the conputer
Mo@gkéuting® AR 4hddklldO%he BISId ISR BPtAN 18 4Bmtify a first set of
. generating a virtual profile of a set of biologica
biolpgifaknrecrsrrsgelataddo adoxip stalg; fithgybielagical Bystqmy yent s
bei, 996! 4 forling liegi i8Rl 8cesses;
B R B e
s ettettfnghhothegipyah theowetof tiokegics! assaysgp idaptifiha sechad aghpf

. in the set of hiological says to generate an
biolggicalnraesssen mpifies Pbtlhe §et6$%f‘ﬁ 1§aétas%fys’bql | ogi cal
c O’I%!iﬂg%ﬁgfﬂ% FifsPER BF bidth AdAE pcEdsbrhndhekédond @bt dffbeolsgical
of biologrcal constituents and the experinental
progessxfitd alenfifyt the potantialftokicty ofthedherepinst i t uents to
produce a degree of correspondence; and predicting
the toxicity of the therapy based on the degree of
8. COrTIRSROMEE BE Elaim FOwhdreinkhe compiretmoticlabpiesenithe first set of
wherein the therapy includes at |east one drug. 12. A
biologichbpiocessessing #tyicast prampibpmplicadiglatiany of a drug in a
bi ol ogi cal system the nethod conprising: 15

9. fec ievlialg og P??%P?@P%gg%oé%%ﬁgg t}.ﬁedﬁr% b io‘f'gfoiléﬁqcaﬂ)r&tesses and

| ea
the second set of biological processes includes producing a degree of correspondence of the

ass.

first set of biological processes and the second set of biological processes.

10. A method to identify a potential toxicity of a therapy in a biological system, the
method using a computer model that represents a plurality of biological processes of the
biological system, the method comprising:

identifying a set of biological processes related to a toxic state of the biological

system, the set of biological processes being identified by executing the computer model;
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process, the at |east one critical biological process

contributing to the occurrence of a toxic state of
woheodhineilosgi cal system identifying a set of brPorTwgz@wal18485

assays associated with the at |east one critical

bi ol ogi cal process; 20 testing the_ dr in the set

. . u of .
bi GeBgRERE 2 AW Brofile offewet pF Yiolagiad a%ns%%émbthsw%fgqfcmloglcal
. I It LAl ogi . assays; and
Conipcgg%????gggésto E]@%Sé’fl gln ggé%ttfgglgg % @ pggéetg & dr ug based
on itk fainglacassf Koleghhlolsaryis based qr the sstof b gicaldonstituents;

the set of biolqgical assays., 25 13. A nethod to .

| ddptineyhs eEPa R ferset %ﬁsal@i%svaﬁ?ssws(}? §gPsrpLegn experimental profile
of il &k b i%ygg%mueg{gg method conprising: receiving a

comput er r%) el -based i1 dentification of a virtual

pr afopariof tle wetnalgiofilbiobthegietef biclmgstal ¢canstitusntstahé the

cxoiab ! BLBLAFe 6 o Do b R P R AL
cor®¥dn@Bhce3dnd dentifying a set of biological assays

associ ated with the set of biological constituents;
t esredigtingithedexigity of the thesapty hgpedpmihsglester of saragspondsnce.
generate an experinental profile of the set of
bi ol ogi cal constituents; and 36 WO 2004/ 114195
11. PCTTASSA644 O 8D 10, wigsrtinftlyé thgrdpfréndiodesnt leakt dnexined. t y
of the drug based on conparing the virtual profile of
the set of biological constituents and the .
12. ex pAmigteerd o idgtdy plpetegtialitpeicip pf aArug 1§|ad§q)l@ gical system, the method
%r%% tuents. 5 14. A nethod to predict the occurrence
5% oxi ¢ st ate, the nethod conprising: receiving a
C OnfRbdi ein grinsbehpulia ecllcl -tavet idencificativn effat deavt arewaitical biological
profile of a set .of . bioglogical constituents, the .
proggspthe pt lspsopp erifigal bwéogé@? DEICCR INFEHUERE te Hisacrieise of a toxic
[ . i Wth the toxic state; identifying a
Statgggﬁ%fb@?gf&gfgsﬁég ‘assays associated with the set of
bi oldegifyirlg a S of bioRigidaligsst s, assqupdtyd mithttheatderst afie critical
. g&m fgi cal assays to a patient to generate an
biological PiosFtal profile of the set of biol ogical
conglid @R ity ANt R 8fbipldoil b8y ORGHENRP Gl chBBiological
toxic state tor the patient based on conparing the
provéss mealifigrt imfthe eetof biokagicadasseys;landl ogi cal constituents

o1 ot Y B RO denRe b S Waed Gl offor el qpepiplosica

provf8 MRl ed Bthé kdtR@bildiag askayence of the toxic state

COH(léi

13. A method to identify a potential toxicity of a drug in a biological system, the method
comprising:

receiving a computer model-based identification of a virtual profile of a set of
biological constituents, the virtual profile of the set of biological constituents being
associated with a toxic state of the biological system;

identifying a set of biological assays associated with the set of biological
constituents;

testing the drug in the set of biological assays to generate an experimental profile of

the set of biological constituents; and
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i ncl udes produci ng a degree of correspondence based on
conparing the virtual profile of the set of

woizal4agsoal constituents and the experinental PCoOfliSk@®4/018485
of the set of biological 20 constituents. 16. A nethod
to identify a potential toxicity of an environnen

: : al t al
agédentifyingthsipotesipldaxicity p§ thefirug hesefoprempatng iegiiypl profile
exe I : I ' i it Sdet SEbiooical

of G gt S s SR Eks HRERL chBertBtn préR drith et SFbioRfgica

consPifeauky. ence of a toxic state of the biological system
identifying a set of biological assays based on the
first set of biological processes; testing the

14, ENMY fn%ﬁ{&% g{edﬁﬁ ?&toc'c{ﬂrrér{&% 0¥8koAt stahe 1R RLASE Eéthprising:
assays to rdentify a second set of biological
pr ecehdns a vomphteetiodsl-takel dantifiction of alviragéptofilaate set of

. identifying the potenti al xicity .of th . .
biolgigRLSRFHENLS tt]lé‘?g@m‘a el oo LB lasts Laqnotiggnispeing
assoRlafldORits e tBEiRGRESES. 37 WO 2004/114195 _

PCT/ US2004/ 018485 17. The method of claim 16, wherein

i dederitifyingg stthe palogineliaasays essogiatad with theeset of biological

gqxi%qnnental agent includes conparing the first set
CONFFUBYBI ogi cal processes and the second set of

bi QlppBitthe REQATEHES cal 2ssks toha ?ﬂiﬁiw tegenemdelabdgerimental profile

medi um _ conpri si n?: code to define a conputer nodel

of theet of kiglagieaheanstiiusnisi #1di t y of bi ol ogi cal processes of

a ng&#igt%gct?;l o§é{ﬁ'}e§[§% £ad foﬁ?stg%ffopﬁm aMédtid@dd on comparing the
stimulus e the Vi dal” 'stiml us representing a
virtua girsfile af therset &f bislbgicelamnstimentband tyiexptripenelguefilsfof the set of

. the plurality of biological processes, the

blo@é’&?ﬁi"@é“ﬂ‘i‘l@ws-i o being associated with a toxic state of
t he bi ol ogi cal system and code to execute the
conputer nodel based on the virtual stinmulus to

15. geriBreahethad of ¢leinu &4, waoéin peedistspcthe peadirighehok the toxic state

. Lurality of  biological processes, 19. The .
inclBGRRIPEIREA AP O REMC RIS BR) TBCOPEPS e viripalRrgfle of the
set bObiRGIALCIRBtuchS 260 Hﬁ:létxg_ériﬁ@ﬁ't_ﬁl profifd 6IiBS st 0@ Bicldkical

define the plurality of biological processes using a
congfituentbi ty of mathematical relations. 20. The

conput er -readabl e nedi um of claim 19, wherein the code

to define the virtual stinulus includes code to
16. def A RgethbiBtovitiértifh pstentinll tosicits oflap anvroahiental agent frea bivlogical

at | east one 20 mathenmatical relation of the
systgiy it method comprisiBFat i cal rel ations. 21. The

co - i . j B 18 (; .
o eSS BI04 O ARG v
conasifnimigad det otictuheride@f plteniabiateyofdhe hiobdgigil system;pr ocesses

SPSi‘dqui%rg éegsg]t)]g gggl L%:e%sce kéasqas %gg_‘rll a{eefgrstvge% (I;]f lgigl%gical processes;

testing the environmental agent in the set of the biological assays to identify a
second set of biological processes modified by the environmental agent; and
identifying the potential toxicity of the environmental agent based on the second set

of biological processes.
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25 to produce a degree of correspondence. 22. A
conput er - execut abl e code, stored in a
woanputensr eadabl e nedi um the conput er- execuPaiblus2004/018485
code conprising: code to execute a conputer nodel of a
bi ol ogi cal systemto generate a virtual profile 30 of
17. a k¢ methodiofcleyh d &) whermmtidenidiing the petential taxasitipidhe | e

.of the set of. biological consti -hai
enviGemspie gt Gt henc o adfERE syt PRl pp B shikespes and thesecond
set oBYRISPRal pRABsse® define a first set of virtual stimuli
associated with a first set of therapies for the

bi ol ogi cal system and 38 WD 2004/114195
18. PCH ddBgifet/rodBbBEnedudecampesteut e t he conput er nodel

based o he first set gf, virtual  st] | .

- et SstippaeoBivengodd b Wiy IRRRE hocsses of
a biokSeical3§stenput er - execut abl e code of claim 22, further

conprising: 5 code to congare the virtual profile Sf .

t heodreto dsfinbp yirtigl stimulearibe ViruehitEnEHwrePFscHiies modification to

out put. of .the. s i i . j . :
et iRl s B AR ok taL kel uipisatin
being QBRI {absd wiie & txabstatead tee ibloglcal sys#y; andher ei n t he

irst set of therapies in¢clJudes at l.east .t rugs.
10 codp toTHFECHS S FOBRIPIESK M%SSS 8’63@ ‘Bft“?ih SHF}\’AH?‘?%? génerate 2
i ' | ity! i bBébdses. S
vire Bl ol it e PR ISR i PIOCESEL 11 st se
of therapies, the conputer-executable code further

conprising; code to defin .segond set, o0 irt
19. ¢ MerpmRgisserdant fcrim o eBisd 1§ Wi Grogladtibuifhg e
com%ﬁfér fioast insBtiedodt Re A@RieaRs pRalit 08 BioldEi@X prittsset hising a

onput er nodel based on the second set of virtua
plurslitymfinjathematigelmstadivns.a second out put of the set of

bi ol ogi cal constituents. 26. The conputer-executabl e
code of claim25, further conprising: 20 code to

20. COMPRE Eorhp@erichlldbid mpdiahi dfeclgiin 19)evieeadin tife doide kmdeéfom the virtual
constituents and the second, output of the sgt 0

f.
stimipilust inglidesl code trsdefinedh ¥irpal fivgltic s HPUBLEHG QaRFea abfeast ove
matﬁ%ré;ﬁtfﬁ%gge’rféj[ﬁi}?o?ﬁhezgluraﬁ ?ﬁﬁgﬂﬂgﬁl 'éag ié%&tigr@.bl e code of

er-‘conpri’'sing: e to define a
second set of virtual stinmuli associated with a second

set _of therapies for_the bjological, system. and code

21 t o "EHeOmmIEH éadég}?ﬁﬂf%}‘md% &iﬁlmb]%s @’d*h(‘?ﬁ X?Iﬂ%nn%%%o nd set
of c%'d%ttlg% mbdrBUhé VifualOFrRE a8 RiaBRIC Xt et PHkalRy dthBiological
set o i 0109 cal constituents. ) ) i

processes and an experimental profile associated with the plurality of biological processes

to produce a degree of correspondence.

22. A computer-executable code, stored in a computer-readable medium, the computer-
executable code comprising:

code to execute a computer model of a biological system to generate a virtual profile
of a set of biological constituents, the virtual profile of the set of biological constituents
being associated with a toxic state of the biological system;

code to define a first set of virtual stimuli associated with a first set of therapies for

the biological system; and

38



10

15

20

25

30

30 39

WO 2004/114195 PCT/US2004/018485

code to execute the computer model based on the first set of virtual stimuli to

generate a first output of the set of biological constituents.

23. The computer-executable code of claim 22, further comprising:
code to compare the virtual profile of the set of biological constituents and the first

output of the set of biological constituents to produce a first degree of correspondence.

24. The computer-executable code of claim 22, wherein the first set of therapies

includes at least two drugs.

25. The computer-executable code of claim 22, wherein the first set of virtual stimuli is
associated with a first set of doses of the first set of therapies, the computer-executable code
further comprising:

code to define a second set of virtual stimuli associated with a second set of doses of
the first set of therapies; and

code to execute the computer model based on the second set of virtual stimuli to

generate a second output of the set of biological constituents.

26. The computer-executable code of claim 25, further comprising:
code to compare the virtual profile of the set of biological constituents and the
second output of the set of biological constituents to produce a second degree of

correspondence.

27.  The computer-executable code of claim 22, further comprising:

code to define a second set of virtual stimuli associated with a second set of
therapies for the biological system; and

code to execute the computer model based on the second set of virtual stimuli to

generate a second output of the set of biological constituents.
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