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cellular constituents in a biol ogical Séstem In particular, it relates to
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phar maceuti cal conpanies are inundated with information on |arge nunbers
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ti ssue dem)fs .ratipt% a sitgn(iifti cant %’( hi gher (or |ower) |evel of expression
of the ndPBYCAEARO" FEYAPFRS'8 CY°Pr om normal tissue, individuals with
t he di sease may show a SNP or higher (haplotype) polynorphismin the gene
rel ati ve Bakfreahd hy i ndividuals. The conpany then perceives that the gene,
or nore specifically the protein(s) for which the gene codes as a
potential dr ugntar get or as a "di sease gene" wi th diagnostic a%pl i cations
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t he sane sease. drug devel opnent entails ex ly tinme
consum ngmather fox Petier wevektagntioag.ory  experi nents, ani mal experinents, and
clinical trials, the conpany has to select a few genes on which to spend

RS D A e I
anot her fsefuenbéd ftle of MRSIWIDRINEGAS - This gene shares sequence homology with known
15 genes whose protein functions are, to some extent, understood. By implication, the protein
of the newly sequenced gene may be in the same class as the known genes, and therefore
some similar functionality may be inferred. The pharmaceutical company becomes
particularly interested in this gene as there is circumstantial evidence associating this gene
with a particular disease. This evidence may come in several forms: samples from diseased
20 tissue demonstrating a significantly higher (or lower) level of expression of the novel gene:
relative to samples from normal tissue, individuals with the disease may show a SNP or
higher (haplotype) polymorphism in the gene relative to healthy individuals. The company
then perceives that the gene, or more specifically the protein(s) for which the gene codes as
a potential drug target or as a "disease gene" with diagnostic applications for disease
25 predisposition or drug response. In addition to this gene, the company has knowledge of

many other genes that may be associated with the same disease.

[0004] As drug development entails extremely time consuming and expensive laboratory
experiments, animal experiments, and clinical trials, the company has to select a few genes

on which to spend their resources. However, the pharmaceutical companies do not have a
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set Fo; (e) conparing all of said S(err) values for functions of set F(err)
to an So val ue, said So val ue being produced by executing said conputer
nodel w twouwb/ogsey4 of the functions of set Fo 15 bei ng i ncecparsat/edeéi nt o
said conmputer nodel; and (f) identifying the functions in set Fo having a

difference in S, value rel aSBUMMARYSOFARHEINVENTON gher potenti al
bi ol ogi cal activity of said cellular constituent for affecting said

bi ol ogi c iLdent | fving.dt ti i . j .

ubst ant 1007 i AR bP BRaeHliO8s 4R R Richih et ol Mol Bl feiviy of
pot ent i ala deilelapgirstituenctor uffédting@rbicibiesltstarg Ssanprising! @Y bssidning @set Fy 80

[ 0029] Anot her aspect of the invention is a nethod . for selecting a subset
Z1 of  celfPRAtigps torssikegimiag sORsUIMERE FaChhugstiamet sst Fobanggmodificatien of atyeast,

affectin i i S «: . : j 3

o o7 PO BL oSSR GOS0 1 5, 03 An Tk D] Ao

const i t uentFyab asetnprfer nedehoffsaiddiiologichlstatg, saidwahfuteranodehraptesattidgeast one
id biological state S; (b i nformation for

bi ol ogi cal pyocess..of a X addi.n
one. of s BRI FR b B sses Ao R U BRTEGHL S AT B s of
set Zo t%f@aiﬁ%'m}h'ltit?rolf _’i’mﬁlﬁhué?fbi(ﬁégigallf)‘r@e%‘B@ing%t;ﬁ&?ess fRuficdb9TRMdige model

representing a plurality of individual biological processes associated with
sai d bi olfogjtivalof s¢tdtesaidicommuet moded beihg sanfigyseditoadvialuategthe effetit of smidl

bi 0] pgi cal. .processes being .a. process nodified by.said one function. . of set
R0 1 €Y SRR RS rr e hioBERA IR IR el St R e ufd L Rhh Ry, 5

i ndi vi dualdd&i sleoRihéradn ¢T1sBCES PPoddde SaLE SPERIsaidi tﬁélb%iaﬁladtﬁé i 8 pRderé@EUL i Ng
sai d computer nmodel with said added one function of set FO of said one

cel | ul ar saidcdded enpefnctinn ofget Fu (hgepcating steps &) pAd (Qdeianyertherdgtiongobr oduce

a val ue 0 j D € I g i ne. f tion
or oot rotor R Eanl 8) PAPS, A Bstot AntihyRiRea0 78 ol 8e SAUE SIS HRE Y 67
(d) repedkinmgprediepd bf lexearidg o) cobmputenmodélneithdut any ofths finfctises offseeFy ) ; (e)
repeating steps (b C and (d) for, an her celluylar constituents of
selto 1Z0; | )ngdg?ﬁf(a‘?r)laﬁ?ﬁ(l%g’lsa’éfcoﬁu r§39d\9]a'la%%gf5 f‘fﬁ“tlgﬂ’ég &’G&&‘?Ct’@%g‘tﬁe{ ents in
set Zo t : S & : i 3 i I

comput o TgipEd difitifiee B3, Yol B0 1 8 Php dARA: Rt RXABIIOOMhI 3B fly

const i t uertssidivellwigr Snistittemtfor affesting nid bidiegica spat ard idendlying e fupstiatslin shi ng

a selectio haracteristic foy. ot entj al , nenber s said subset Z1, said
el oot | orfo LRt PE 1 P TR SO AR Brvees PBUPRACRSX val tes
for cell o?éntiﬁpﬁl&og{c'd%&i%ityﬁblsﬁfecg&§aﬁ’d§fé_lo§?d‘h‘ljs i) assigning to said

subset ZI cellular constituents having said selection characteristic, the

difference in Sx values to So value being correlated to the potenti al

bi 02®gi cdP02 tAneithey agrfeckefj the Ewentiomsis aruetheshior iselgeting & tibseizh o€ e¢lhdarsai d
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Z, of cellular constituents, comprising: (a) assigning a set Fy of functions to each cellular
constituent of set Z,, each function being a modification of at least one biological process of
said biological state S; (b) adding information for one of said functions of set Fy for one of

25 said cellular constituents of set Z, to a computer model of said biological state, said
computer model representing a plurality of individual biological processes associated with
said biological state, at least one of said plurality of individual biological processes being a
process modified by said one function of set Fy, said computer model being configured to
evaluate the effect of said individual biological processes on said biological state; (c)

30 executing said computer model with said added one function of set Fy of said one cellular
constituent being incorporated into the computer model to produce a value Sx for said

biological state in the presence of said one function of set F of said one cellular constituent;
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processes of a biological state nodul ated by a cellular constituent
conprising: (a) assigning a function to said cellular constituent, said
functi on weimgImssodi fication of at | east one biol ogi cal pomasesse46f sai d
bi ol ogi cal state; (b) adding information for said function to a 15 conputer
nmodel of (dakpeatingstegs ds)lanét(@)tfet alefacithlercfomtimepf snb fesl (r ispeasmgrstepn ()a(c)
pluralit ndi vi uaI ca pr associ a

bi ol ogi Cépggq)fcxéanyaqt Trézgg‘cl a{) tf“egtélog sétgsu&)}qr?g)anng ?’ Og i dsflﬁ‘a"iaﬁfﬁs &ogi cal
pr ocessegeln@hrnstitERS @bset XD 4 Seehiy, ssidisy vhme Ginghrodiktdby edtntihgsaiaodel
being configured to evaluate the effect of said biological processes on

said bi 6P@ghicamogelavishout ayy ekwidfunpionsf any ohgsid eqllutas genstiseentbaings vi rt ual
stirl us 1ﬁc’8 o@%ﬁ? ‘?éﬁttfc%nﬁ)%té% Sd%i ﬂ%? e%&%}h%l%[}%%§elgétﬁ)§1hc@11axedgtehgtlcpfo?duce a

response va resence of said

functi onpofedfialpn@ubets bPsaid Eubsbtqgl, sad saédtiasulcusrattenaldxeﬁhg)gmgé ofissay system
to produce a bi ol ogi cal response value BRx for said biological assay

syst em i Hiffgsengss betaiger Sof’alugsaﬁoﬁcﬁluéf}rﬁpﬁfa?er%% g {usto Sepang Déﬁst%‘lmgatp
stinul us ﬁ'sﬂgsetﬁ C(Qiu%r%ghﬁf’aftlent ﬂl‘l’d g ﬁ%tt{ se?éctlcg@héfh&{eﬁ'ﬁtc th 'd I‘HI?CC?’Q@: sai d

bi ol ogi ca assay yst em bei ng ogi cal equivalent o e sa
bi ol ogi cahluss fit &y, valife) bedrgst @lvtelaéd toghapstehtéd bicdogicdl actaatyesti satd cellfilar

ide t|fy|n potenti bi ol 0 rocesses of said biological state
at e&og?‘t‘é%’lt @gt}eFtﬂﬂgaﬁa“gfb‘H&gﬁaﬁgﬁtF wherein sai d sel ection
char acteristic being a range of differences between the response val ue Rx

and the [0030] Y@t &Rthdr@SPRDSEthY et GRS thethod@ st idGhkifyiflg pbichidlbiolog@ital
bi ol ogi caI process having said selection characteristic as a potenti al

bi ol ogi ca@roqgssse ea bislogiedl atatsi mpHated by srcakldarinastitiedonPOsing: @ARPHIZENNG ul ar
consti t u%%nct{o ? 141 nﬁ)ﬁlF'rgJ n Ca g&t (Ifutngf;foﬁﬁ| Sg&t’rfoo' ificatidn HFMQ tI)I?

predicting pote IVIt ar constrtuent for

affecti nguao@balpe@aeﬁabf @tcbttleloglcamm@;r (b3 adding (rEdrmesBhdod gl fubctitfal 02/ 095654
PCT/ US02/ 16461 a set FO of functions to said cel]ular constituent, each
funkt i on cemPYsr modekpisaid biolegigpkstatatsaispomputesmqdshrspreseriing GWGHEA! process

of said Qﬁﬂbﬁgbl%lo%{c?itlg?éss&%é% Qa?édn\gltl'l @bl dicn stfagzr alldhst ofléjaf’gall n of set

FO to a conputer sal ogi cal state, sald conputer el
r epr esentplurglity of hndmklhalwicdbgibaiqxrmedswalbehgml mgmasainoprfmdénsfsesi fascsmmt giied with

said biological 5 state Ie st o of s l.it i ndi vi dual
b1 ol 001 o SPTBHGE EOYEbR 30 a5 g et Ssar i laVisA PP RS Ao set
FO, said b?&ggk'ﬁl%fatwgﬁ‘éxe@uﬂh%gsam;ﬂ;ﬁ%r%deps@ﬁhﬁﬂ Aat@al dirg&f ihekd pefensai d

bi ol ogi cal processes ‘on sai d biol ogi cal state; ((;:i) executing said conputer
nmod20 wi toifi saidifehctidu ésipreseateditn pradune @erSQemseNahted{x poehit biolegicaé sigte i dre sai d
bi ol ogi cal st at of s (d)

repeat] ngrSEug o helonb|GFEMERE = pitogedPORIRELS Gt A s S
conpar i ngréduce @bisiagidal P¥spasdrasud BR, forBgitibsgiodl asQl siélethan &t présence of

said biological stimulus, said biological stimulus being the biological equivalent of the
virtual stimulus and said biological assay system being the biological equivalent of the said
25 biological state; (f) establishing a selection characteristic for identifying potential biological
processes of said biological state modulated by said cellular constituent, wherein said
selection characteristic being a range of differences between the response value Ry and the
biological response value BR; and (g) identifying said biological process having said
selection characteristic as a potential biological process of said biological state modulated

30 by said cellular constituent.

[0031] Another aspect of the invention is a method for predicting potential biological

activity of a cellular constituent for affecting a biological state S, comprising: (a) assigning
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val ue, said So val ue being produced by executing said conputer nodel

w t hout any of the functions of set FO being incorporated into said
conmput er wodelo9sefd) establishing a selection characteri stica/ufsozr/iqet enti al
menbers of a subset F1 of set FO, sajd selection characteristic being a
range of adetFeoldhnaiondta seadeellblargansiseent,gacli finetiooalsset Ho bang Fonodifi@bon and

15 L gni . sai.d b o | havj L d | [
char act o afTees Ok B PR ofichd AP b8 R OBy T BadRlk e B e,

subset Flulgion ®f c&H,&b alcefpher mbaelpdlsaidbiclbgibilGtadg isgidl compater widdyl of said
cellular constituent for af)f ect i n%_sai-d bi ol ogi cal state. A further subset
F2 of f GeRFesedHBE aplusality of mdivifual bilogieal preassses pwarigted aviguwidbiopogical
funcgion j ] . i of said
col 1 ar Q3 RistEhE Ry o pRkfy of bORIRGbISHAR BlockGeSboh BEIAREE 20 D0 e
subset Fanafifi¢dineididose funotig osenBg, sdid comeuterimbideldhesiy cbnighied t@evaluate

constituent _in bi ol ogi.cal assay syste (b) executing said _biol ogical
assay sydBesech 0? #ed Bioksisié Bragesses et %ﬁ@éﬁq&lﬁi&a@é 9 FreUBE FYHCOWBRET t o
produce &Rl wih s M%Hécp?nevﬁhé’tﬁﬁrof%@m tBE‘)?&deQOaM@lSU?or sEMbiol?%cﬁas'tﬂe fet of
function val ues being related to one function of subset F1; 3 conpari ng
each f unché presenat n€sdd/Xdded omeffunvtipn ofiset &b;u(€) Fégeaing)stepsiie) dndr(ct fooanywal ue FVO

o0 1, & 405 R5eR! SEUEET IR PSP RES, DB ipBLAtet, o v
char act eRjaRiel §aid 95 vARS B BrodTBIAINSY SxeBiitingRall Rl nfiiel S@hout 259befiel On

characteristic bel ng a range of differences between FV(err) val ues and FVO
val ues; farngiopepf et &b heing gnoomosaiediinge st corpputemedslofil estiablishigg g gplgetion

sel ection,char eristic. th elect i har eristhc.for ng. al
nmenber s %P Srg gtggge;tic ﬁeﬁ %étgﬁfrllagl I%eglrlt?ezﬁ %ffae%}b? % Fﬁ ﬁg Segc(i):t en {dlss%:lecggr? 6?%?%%?%‘&

acti vi ty befngeaiafigeef diffehcedbesideh 8 Walubofor dlifctiohs mse8B) @ Nt aldo@) cal st ate.
[ 00321 Anot her aspect of the invention iis a nethod for predicting potenti al
bi ol bgi capsisning fa5aiq smsetd 1 dangtiong havipy said seleshionehpraglerigic, thegelechon| ogi cal

state S, | - I : [ of
i vi dusT R g P e R e e B e GBS Pidiat ¥
PCT/ US02/attvi6lof saal ckllnlan ogstiteint £ir affectirpaiad wologichstatan Aefurther safset Bnbdt gur ed
to evalugte an effect sai d._ individual biaqlogical. processes on said

bi ol ogi 6 st 8 ket far RO bR w9t 055t TACLRRING Sndeerdirprad

functi ongrdafing @isGbeeFl Y RhcHERRDE sdid 8AIlarcBakith FHonPShi@ buiBlF, Fft fdRkidMs, 2

nmodi fication of at |east one biological process of said biological state S
(b)2(er f cridioneptingdhe Sibses|H, ofifungtidesy; ceraphsifigine) pesturfing paid hel ldatcorgitugrit)

adding info ti.on for one function of .set FOo to a version.of the conmputer
odel wi RO ST FS TN ATt [0 FBnE Feid Pialedtrl sty SYUERARLE Rl Oro, ot
| east on%aiqga_estaméd RElkilat ddnytiRbntitd Brodudeld ket if BlrREbLE fhlupy, @S@SBASIREINE A
process nodified by said added one function of set FO and (ii) executing
sai d conmpxexf spigdet offiipgiion values being related to one function of subset F; (C) comparing

each function value FVj to a function value FVy, the function value FV, being a value

25 produced without perturbation of said cellular constituent in said biological assay system;

(d) establishing a selection characteristic for potential members of said subset F», said

selection characteristic being a range of differences between FV, values and FV, values;

and (e) assigning to said subset F, functions having said selection characteristic, the

selection characteristic for potential members of subset F being correlated to the potential

30 biological activity of said cellular constituent for affecting said biological state.

[0032] Another aspect of the invention is a method for predicting potential biological
activity of a cellular constituent for affecting a biological state S, the method using a

computer model that represents a plurality of individual biological processes associated with

6



sai d added one function of set FO to produce value S, for said biological
state in the presence 10 of said added one function of set Fo; (c)

conpar i ngwalo/oedessai d S, values for functions of set Fo teTarsoB0646nl ue,
said So val ue being produced by executing said conputer nodel w thout any
of the fwmltm@lﬁgw@lfst@e,tsalﬂdromwfﬂg nllcni?bb@@g eQrdiguradste eﬁ@lude@mﬁé@taf saddel ; and

(d) iden nctions | . SE fer | its
associ at eéagguva lﬂlgglcgr%{f)f?fgest%l 0 1glog 3(1/5?%4% Wﬂeﬁq ﬂLd C%o 5t &n Qal) bi ol ogi cal
activity afigsiapd sete| dflfaictioaf st daldieuMiulak oonsahfeac TE:BCﬂ'gﬁlﬁah(dl dﬁsebm:lem@ gal

state and identjfying the functions in set Fo having substantially no
di f f er endBogifjcatign O\f af lgast oge higlegical @rcstsSSa%f spig\hiplgeisalistae ey (b) perdormipg the

or TR R st fincfeh b 18 8% B SRRl Rlme O PR bl

bi ol ogi cab aaetsion dfithetomputed rhudlamthzﬁt alidﬂéinfbmnmmtonffoxrthai'érﬂmhmggfumtlons

bi ol ogi cal state S accor dj to an_enbodi nent of the invention. [0034]
FIG 2 SHEAS B 1416 AR of spist sl 6o iRgividual melogicahprgsesses Yetfieh PGSt i t uent s
having a mp@henty édld B ik G et ol YAtIEY; zfrﬁr(n%)fe%ﬁttlﬁg‘&ld)b n@ﬁéﬁﬁbdawhe S
froma set Zo of” cellular constituents, according to an enbodi ment of the

i nventi Omald[ﬂlﬁ%])nd:ﬁlﬁctl(ﬁl sffrenE, @ prddwe alug Sk for sadenologighlagatp ot dutpresknce

bi o glc f a 25 biological stat dul at ed cel | ul.ar

cond Pt oA FiET e Gne riat B i sempa it haf e b tiesror fofes oER 4
depi cts tlizs&o BﬁSFUﬁh@rsaﬁlESO vafile bRherb@icge By eRédutifp e8d cbMPetét moliéd withdl€pi ct's
t he experinental protocol for the allergen chall enge. WO 02/ 095654

PCT/ US02/218 46 the fung e of satFo eiag preorporatey/inte said cemphtsr model gid(dyedi ators in
response | & h i

bl ocki ng fl?nﬁﬁgl gréﬁtf gt%osn goﬁg%ﬁ%@%&lfgggg?ér &% gzaggaa%’h%t‘h’gﬁ? zélgtg‘?lestggo a
24 hour pRhiavitg famgheapst@ﬁ@altbedlogmﬂalctmiy affsafibetialar Bmﬂ;natmt foe affacttngrshld
consumi ngth neal s a day. [_0041£ 9.is a scherratl C re resentation of a
comput er w9leeisahskite Andhidgptifyrnedt ?ﬁmflensrlarset ey Besibrjantipdly merdkierencsiing he
inventio des and
i nks usgsd‘ '@#eg@l@%@@%rﬂﬁaﬁﬁgﬁgéﬁ%po&&%ﬁpl%loﬁg%l %%gﬂ?ﬁ%ﬁ}fﬁegéﬁ%¥m

i nvent i orhiold@ichlait8] FI G 11 shows a summary di agram of the functi onal and
anatom cal aspects of a conputer nodel of obesity.

BRIEF DESCRIPTION OF THE DRAWINGS

..<

[0033] FIG. 1 shows a flowchart for predicting potential biological activity of a cellular

20 constituent for affecting a biological state S, according to an embodiment of the invention.

[0034] FIG. 2 shows a flowchart for selecting a subset Z, of cellular constituents having a
potential biological activity for affecting biological state S from a set Zg of cellular

constituents, according to an embodiment of the invention.

[0035] FIG. 3 shows a flowchart for identifying potential biological processes of a
25 biological state modulated by a cellular constituent, according to an embodiment of the

invention.
[0036] FIG. 4 depicts the parameter set for an allergen challenge.

[0037] FIG. 5 depicts the experimental protocol for the allergen challenge.



[0044] FIG 12 depicts a process that is a part of the conputer nodel of
obesity. [0045] FIG 13 shows the various paraneters and their val ues,
t hat can we mweicsdi ed to evaluate the effects of bl ocki ngPCyalSo2/wéssh an
antagoni st. 15 [0046] FIG 14 depicts the experinental set-up of exposing
an ast hmd0938] 546 @depiets FEN1 aad jevelgef lipid mediatorsdneerpenssfto gn@pegen ant agoni st .
[ 0047] Flcﬁalle]n%@‘ and B depict a flowhart for predicting potenti al
bi ol ogi cal "actrvity of a cellular constituent for affecting a biol ogical
state, according to an enbodi ment of the invention. 20 [0048] FIG 16
depi cts 00399 WEGAT Hepits ehensfiehoef tdbckimelipid nesdidton ohdEV dent i f yi ng whet her a
novel gene can be used a drug target. DETAILED DESCRI PTI ON [ 0049] The
present i iqn_relates to nmet hods r identifying biological .actjvities
b cel 1 IPUIT LIS fEridhtt emenaaror 2ot B Rerad oV damBRer Hadd 46 B phesk
enabj es Qfuheli@ pARheEMsOfingZPmieh8 afdapction of a cellular constituent in a
particul ar bi oPogi cal state and alsd to prioritize the 8 WO 02/ 095654
PCT/ US02/ 16461 role of cellular constituents in particular biological
stat es. H0041}&1G. Q ser dchematiq prea¢rigionedfatcomputes sydemtwithyn whiohiseftyess foyi cal
processes dul at.ed b rugs. . Bi ol ogi cal at Bi ol ogi cal Processes,
Cel I ul ar p&%ﬁg{uintg?éenpg%ﬁgﬁ%%ﬁe Klv.e%tll%ﬂga Eeg%esc{@{a gxecluge%t he result of the
occurrence of a series of biological processes. 5 Each biol ogical process
of the bi[0042)iFIG] 1Gdaics the notdéd andrikd useitiarationgputed nsoaletudet @b tgpledknt the
mechani sm by one or,  nore ot her biological processes in the biological
st ate. As}n?tﬁ s obith BYSHON. processes change rel ative to each other, the
bi ol ogi cal state al so undergoes changes. One neasurenent of a state is the
rel g i anboaégﬁGalpgloh%%téuaﬂna@& dfegtdry bAthe fERARhhltAARhSoMkaB AR or to
a standard. Biological states, as referred to herein, are well 10 known in
the art. cBmputsyimedel oftabesity. depend on vari ous bi ol ogi cal nechani sns by which
the biological processes influence one another. A biological state can
i nclude t e, Pk a i ndi Vi I | | n..Qr i and a
i - el DG FRGTIZNorR: = RRE S BTt a PR LR BRI B el 4y The State o
a nutrient or hornone concentration in the plasma, interstitial fluid,
i ntracel [[0048] FIGUi Hshoows thevatvue ppiantters dnd their @alyes, the cai Bé ewdidied to
hypogl ycem a or_hypoi nsulinem a 15 are | ow bl god sugar or | ow bl ood
i nsul i n. cYAWaE ﬂ&fb‘#g"?cfsi Sridockang (EﬂéiiTrfﬁBEé’éla%%ﬁ@r“?trrent ally, or may be
conditions present in a patient type. For exanple, a biological state of a
NeuPN  qa4d) FEUILAdGs HetkBerifetthll €hup BLeAHRYING An laSthAatit Batlent I State in
whi ch the neuron is firing an

allergen in the presence of a CysLT antagonist.

[0047] FIG. 15A and B depict a flowchart for predicting potential biological activity of a
cellular constituent for affecting a biological state, according to an embodiment of the

invention.

20 [0048] FIG. 16 depicts a flowchart of a method of the invention for identifying whether a

novel gene can be used a drug target.

DETAILED DESCRIPTION

[0049] The present invention relates to methods for identifying biological activities of
cellular constituents. In particular, the methods of the invention enables one to determine

25 the function of a cellular constituent in a particular biological state and also to prioritize the



action potential, and the state in which the neuron is releasing a
neurotransmtter. In another exanple, the biological states of the

col | ecti owook/opieasma nutrients can include the 20 state ipcTVitSOZI64bhe
person awakens from an overnight fast, the state just after a neal, and the
state betrweeﬁcdhmrszonmtmrms mgqactaqulagtbaﬂ@gledmtam%@urth@m thedn¥entign glsaselatss at e,
whi ch is_take an the res rence of a series of

bi ol ogi cit! dé tgg%“\}\%é?aglpﬁocg%égs gerdUItaa’g bé’f(ﬁ'Hé%e bi ol ogi cal processes of
the state plays a role in the cause or the synptons of the disease. A

di sease BislogicabStabs Bidlogical Broaesses, CellulardCslissiamemesl or gan, a di seased
tissue, and a diseased 25 nmulti -ceI | ul ar organi sm Exenpl ary di seases

i ncl ude d| abetes, asthma, obesity r heurat oi athri_é]ﬁfo d| seased

mul ti - cellPQ04A d’r“@laﬁlicélrﬁt‘ﬁ%nlslﬁ@ r&ﬁuF § PEPATCNER ethSeTiss P gicg! RI9SESSES ¢
group of AUTBR M A

di seased ]%t at ek?%%ﬂl gﬂ)ltcﬁsés u éﬁgé)%?eaggst?g lggirﬁgi? glllo%e(ag%%ainggo gégg?lect |(%<la

gl ucose tmehapsmibgrope or mare ctheetzislogdicpl roesses is tlutbiakguef gates Asithe| ear ance,
degradat i nt heS| stem 30.co t| tuent occur in
ceeral GPErUROSTER aer GRATT R oAt DR e gekudl ok iReRS |y

under st OQﬁaﬂg@s bent A2 QEEHEA TGRS isithd RIARHEIRP S 2 BSNAEBA of &dllutdrar
constituents. Each cellular constituent of the biological process is 9 W
02/ 095654 0mUTHdIS0R/cacnether ¢omip hstandard. Fdelogighiiptes as s} tolhetsi are weldhani sm

b
p?/ 0@22 s gg(ngn\gh%éﬁ?her &?Pfaég:aﬁﬁ%t C(%Sétna on Q/mllgus b%l%g%a]lpr;lg(ﬁl%ﬁ%ms %g%h%ﬂ t%%l

processes
incl ude mpiglegisAgToddsts iffikte de dhothedl Aibiologiahlatite arl imctuhe tienvits ofarent  of
a cell, organ, tissue, or nmulti-cellular organism The cellular

const | t uerdreidialigeHgan grean. 3 tsaye padip AR IGcellyarorgamspe Adviplogicaksiate sanalse ul ar
or int fabﬁﬁhéeghggtatmaMmb?hom%eeﬁhéeﬂ r@fion ﬁQHﬁ;faEI’ﬂQrlht%rs@ifnalaﬂlﬂﬁocess can

i ncl ude roteins, enzynes or nones, organs, tissues
porti ons imtaceBhlas ﬂUIﬂ! mesﬂ)xospmad)ﬂgﬂln 8.g. tha Istaedslom hspoglygane bt h}s)olmshhnemla

t ochond | ' . e t d
71 bBS oA shIga pyET prast Hoed oMt ol st FrRatols a8 GpGPaRe e BB L | o
acid, prof&id H%lcQHH‘i'tlens }5&@5@?& pAd hARSt Qbe 1Pof H@RBId )iﬁ’ﬁo% t:al%ﬁité 8 Bhieuron

constituents.” Each cellular constl tuént of the bi ol ogi ca process is
i nf | uencedn inchate thestste inwhidbttheneweh (st agst, dbth@tletml shachi the newgoisdirong anal
process need i fiied or even

under st og%t g’ﬁﬁ%@&%&“@% %ﬁtf: E’sclﬁ tﬁ%ﬁ?"é?% pdelepsipg.p Eelbr8ﬁ?1ns?%&?rh &hcol I ecti on

of cel | ulaapthePS&kiflsI e o RERWNsthteH BT hE IBlleclisR 8E bladtha hiigichisQh® tichidle thé at e
together with the network of interactions between the 15 constituents.

[00BD] Cotate rwhiek thelezson avalsens| fieh ea pvernight Bk she siafe justiatieragpeplimddha, are

wel | kno%té Petween meals. A biological state can also include a “disease state,” which is taken to

mean the result of the occurrence of a series of biological processes, wherein one or more of
the biological processes of the state plays a role in the cause or the symptoms of the disease.
A disease state can be of a diseased cell, a diseased organ, a diseased tissue, and a diseased

25 multi-cellular organism. Exemplary diseases include diabetes, asthma, obesity, and
rheumatoid arthritis. A diseased multi-cellular organism can be an individual human
patient, a specific group of human patients, or the general human population as a whole. A
diseased state could include a diseased protein (such as a defective glucose transporter) or a
diseased process, such as defects in clearance, degradation or synthesis of a system

30 constituent, which may occur in several different organs.

[0051] A “biological process” is generally understood to be the occurrence of interactions

between cellular constituents. Each cellular constituent of the biological process is
9



the art. They depend on various biol ogi cal nechani sns by which the cellular
constituents influence one another. Biol ogical processes include

wel | - knowwohizoedsesi cal pat hways in  which, for exanple, mpPCEASIESG4ET €
broken down to provide cellular energy or built up to 20 pravide cellular
ener gy stiBfleficedrgcerdimgte seme elpgicalypeahanismdy e & &pqreg ther selllat ur e or

ener gy ShAkfifeniOfn hdpMIb&h BIBEEAIoOLsd1Gh 6 iR HBRGPYRLOgS] zed or

activated, or in Ien protern ®or ‘nucleirc acid precursors are synthesi zed.

The cel | Bialogahpiotéss@ihcludé poyedstsethitcocpait Withiyr in oaltad evighthy eedroantnt he

synt hetic internediates, and Ih? i nfl uence ﬁﬂ a Eggcursor nol ecule on a

successorof#se B 1§SUSy Ofp e e Iy PrESNPEY el GhEJISEIUSALS IMAUTRSHER 2 t he

cel [yl ar rp%ﬁicﬁpﬂé}dée%keé%%e%ﬁthgj QEIIGE oA el wr@séﬁnﬁfa;mg%gau@bst rate
I ate e

precursors, Interne species, and the 1 nfluence of t pr oduct
nmol ecul e constausniccesmocessohremelude DN A ARIHAY prteitsy enzymesnagmmeonas deld, ed

conversi on. Biol ogical. processes al so includ i gnal i ng,and control . .

pat huays OrRy SR BT RER P G GRS c B oe KB BUP BRERT OO buent s
of these nue@hél\@adgi doRf144d Bysobord, €Al plasniE kdRGMinY fant RibBSIMRL icAdBicafignal i ng

nol ecul es, as well as the 30 proteins participating in the signal’ or

cont rol cesstiadowlemies/likg H hsupsrxadaszAhY, aitisseld, peatémalbsimingcogibgmagions gt

pat yS,., bi ndi ng .of Si | nolecul e .to a recept ual Ly directly
"t 1encdbeiefepeant felliuengfusmiy draeaFipiar Snsiiapit of e Pialgical prokgps o

i ndi r ect ligflidtcbdiBy 6E8ast be otietdetialad tomfiasphir it bidldicdl pfoceid sl some

nodi fi cation) of pathway proteins. Both of these 10 WD 02/ 095654

PCT/ US02/bigagital raeqhanise, whichgiepd pefrhe fepeiiediet sxenupdersiopdc & higlogicaby ot ej ns
that are f . kRt i gnal
For examlooeshhafie R, Feis thllfolfs Liflcion BEORGRE st ichl<Hhin Bt BB 0TS
pat hways,aspeit bf the bidiogiealcaité togkthengith e rekworkgf antaracitansrbeenaa thd t he cel |
cycle, are simlar. Here, multiple, often ongoing, cellular events are
ten%gralF?nﬁuﬁﬁﬁ%dinated, often with feedback control, to achieve a

consi stent outconme, such as cell division with chronosonme segregation.

Thi s coorgostd MRretSexAnfpPITBUAOEBal Prodetdes dsaRHAGtoo@ hefeif aRANAVRYowPfnt €N
medi at ed by rnutual influences of proteins on each other's degree of

phosphor ythaaitolh¢ndepsndhen vamelistidagicanpechanisms byavhictkihe walldarmonstitugrds hway s

seek to majntain optial J.evel of cell.ul,a bolites,in. the . face.of a
oot uat TRAPERE Bad BB Bid s iPhest S ke WL REGYA bRndlich Rl 88 it
oper at i NgyIAelE Fbeéxaghpl€) mblERIeobroRBE e & Erovide lckilllgr dorpyrortbailt iwse of
skill in the art. [0053] Biological processes can_be hierarchical,

nonhi er aretide s¢llulasengrey siasess Bolesales fre ikt pp te proyie cgHulapSRichITe PRERES Y al .

o e S5y P ESPAEIL P PUT5RP B AREP ABLEAL Sy sEob e,
cel I ul ar ornucleic acid precursors are synthesized. The cellular constituents of synthetic pathways
include enzymes and the synthetic intermediates, and the influence of a precursor molecule
on a successor molecule is by direct enzyme-mediated conversion. Further, the cellular
25 constituents of biochemical pathways include enzymes, substrate precursors, intermediate
species, and the influence of the product molecule on a successor molecule is catalyzed by
an enzyme-mediated conversion. Biological processes also include signaling and control
pathways, many examples of which are also well known. Cellular constituents of these
pathways include, typically, primary or intermediate signaling molecules, as well as the
30 proteins participating in the signal or control cascades usually characterizing these
pathways. In signaling pathways, binding of a signal molecule to a receptor usually directly
influences the abundances of intermediate signaling molecules and indirectly influences the
degree of phosphorylation (or other modification) of pathway proteins. Both of these
10



15 constituents belonging to a particular nunbered | evel can be influenced
by cellular constituents belonging to other levels. A hierarchical process
gener al | yworlegpssat es fromthe | owest nunbered cel |l ul ar ceastisovenss. | n
contrast, a non-hierarchical process has one or nore feedback |oops. A
f eedback effgelp in wrmirflughescrctisitiep phewdluar protains thas are key clestpis ofithe oz,qblnguri t uent s

s 20 nrGeReei Y PREF SHE: Henbll o) SRR B PUOKGRRE o

sumary, ctheCeh®slgativsaysssadh Bethebdicontrolling thgtitatg fdoseasenck odithd diller act i on
or series of interactions between cellular_constituents. The cellular
const i t uénels arpsimjlanc Heppaultplpiafien ongeBegislluiky evangy Bgteaporat hani sm  known
or kno . \ j: r iic, or
cont ol LopraptEd, 8eNid biciCoon U DI RHFye  SAMSBHOSKeoO TRARARAIC, Pher
can be, iditigpon alithachrdiyosansysepiegition. t Thanefoodinatidnol aabnidqecaref deictiohiag
constituent into the_other, a di rechp‘}p{{gysi al interactiogn of the two

)
cel | ul ar ¢ HifsRaamplen Wdlaaeﬁxﬁmav%ldp Bt ARPISHSON Gapothies degreanfar
constitu j ol § i Leal AR by ot her
mechani s%?)ﬁ%?ﬁ}gg%S ' %%8@%?&285%%r%géfg@%lr%b?h??gﬁ? pianvent ?%erll(,q Bdr ugs are
any conpauaasinoiptiamy lavelyrof eclbflar oetabdldss inythe fage ope fluctnbting ivabogental st at e,

vvhe{(ﬂer %xmﬁnown 0 ugﬁncﬁwn chani sms_and 11 %']D 0@/@%56 4 PCTI US02/ 16461
whet'her Bt ERRYFS O QUL PREFEFE APT RN 3P T Uy ES0] GBEISTS pi cal
smal | nmolagweeso0@h to (HRSES8F Kill &1 thElAgr apeutic i nterest; naturally-occurring

factors, such as endocrine, paracrine, or autocrine factors or factors.
interacting with cell receptors of all types; intracellular factors, such

as el enmedf&S3Biolagicaloupeaspesicar bg hiararelicyakmbigrrchienlt Gracominaiioa @ff r om

ot her nat 2 Pi%aﬁa?xldrn%ﬁgﬁ'ergﬁmc'af' Gore A8HA! ghgﬁ?éhi@ﬂﬁrééé?ﬁgtohg }rp\gﬁi'ch]-t@e

bi ol ogi ca effect of a érug may be a consequence of, I nter alla,

dr ug- nedicallddr aimatitgests cian bharargeé inad athieamshy o pmimbered leselgsadat celhilarof one
or re specjes of RNA the rate or extent of trans]atiqn or

posfs?t r af P BRPelonE AR AT eEﬁdqﬁ’ng éarb_%‘? VEL‘S’P‘?@&_ R rate or
extent ofcohiigudRab hdHd Rher9BRIOT A RRESchiPAIPr&iels geﬂei’h@'ly' JMYirkitds! fRin Ble
stinmulation of the action or activity of one or nofe proteins, and 10 so
forth. | nowest npmiresd celiulgrscopstanents.nbi gontriistex ten-higrarettieal peedesghagionh on

protein. Drugs that. ingrgase tes or.sti.mul ate activitie | evel s of a

el I ul ar EBReracbtipont & Fafeh frerndbicoagimatets tibut O odiare. ar ugs

that decrgasiRudndd 5thO®prdcBii fich cafstitidnt bEhe FedbiElodp ffluentdsihadhlso is

constituents are called herein "inhibiti nl% drugs”. As will be clear to the
e

ski2Q ed anflyenged by ofhir constiments o€ Heifendbpek WeBcri bed herein in terns of
identifying the biol ogical processes

[0054] In summary, therefore, as used herein, a biological process is an interaction or series

of interactions between cellular constituents. The cellular constituents influence one
another through any biological mechanism, known or unknown, such as by a cell's
synthetic, regulatory, homeostatic, or control networks. The influence of one cellular

25 constituent on another can be, inter alia, by a synthetic transformation of the one cellular
constituent into the other, by a direct physical interaction of the two cellular constituents, by
an indirect interaction of the two cellular constituents mediated through intermediate

biological events, or by other mechanisms.

Drugs

30 [0055] According to the current invention, drugs are any compounds of any degree of

complexity that perturb a biological state, whether by known or unknown mechanisms and

11



15 nodul ated by a "drug," it is equally applicable to identifying the
potential biological processes nodulated by a particular conposition which
conpri seswor2powsai ns a drug, but which may vary in its rargsvsidsom a

di fferent conposition containing the sane drug but different additional

i ngr edi enthsthef goE®thayrare yskiditherapeudically gdrugs Hius inglyds tyraepl seakb med¢aules of

appl i cabl thase changes in ) f i ca i.ronnent
That por tEebh OB B 5 an tap et iy Sy BRERRrE bR BNAE e 87
changes aafctifi€ fadies solebatinteedeaing esthakll resepiab Lalbtypes; tntracellulirefagersat ur e

el evation of 10 C) or _exposure to noderate doses of radiation. O her

envi r onmEheings dapens of infageliylar sigaaling pathwasafactoryisplatsadrm odgeratyal ¢ he

presence ] : sy ar... - AN [ : S LU nmput er
Vodal s of Torofl oF oS Bt REs. SHEBlSc s e Bl Seic A SRy b ma g Be &0 T
sui t abl y congeljeerenio€dntet dlin, dryg-mbdibted charpesi irethe rate détransofiptorodratpigrebtiat at es
that are ?nown in the art, Conputer nodels of biol ogi cal s%astt engs are

descri be@! PRE PHEOTSPPYG MRINA1 hiedpie 98 cxtepgfdransiation Orpost-transigtiopal ont

6, 078, 73%%00&:?5132%615(913 Findtt polypepRideSahéRke & &odht 828 dBBLRAER O e Bt mord): S.
Pat ent 6,069, 629; Fink et gl 7, 30 U'S. Patent 5,808,918; Fink et al., U S.

Pat ent 5 p6B¥in23be inkatieersorstipiulation of AAETackioplor ectivitymf onY\Or 9@t OMateds, Mat er son

et . PCT .appli cation, MO 00/63793;:..Wnslow et. al .., PCT, . lication WO
0/ Bb 525 50 (AR atncilss st oMy et et armeth Wy e dind rith 1 5thnsad - Bislei Bl °12 Vo
02/ 095654ndPEakE L2 riidfilate 8RRl itibsDr 1R Ta R11ARP cdiizfituehtidrt 3klled Hebdis

invention can be inplenmented with the followng. commercially avail able
conput er "aeStHaliBg Brugh), sholgideuds thatseersase rgtgs or @@(gbrﬂ) achigitigpar Iomels pHeeiiniar)
systens, Entel § t | St . j.pocyte

Cyt oLab( grg?%tﬁ%éﬁst %nggie&ﬁﬁgéryclgﬁ n%%«gér%%elﬁgsr% ﬁ%:j%%?)tg?thglssf({s@eg@glss,gﬁmhi ch can
be used twhileGh¢ Hpkstioant dedtribed hareintih Gsrmswif idenki €iapihaibéslbgita progeegeson of
skill in the art. [0058] Suitably, the conputer nodel us_ef to ir‘rPI enment the
i nvkht i oridstaied Bes "duge its gauallidPRptRiGr e HERS S RARNEE PiPloginal i nt egr at ed
eval vat i il QfseE Afdhatdd ; gﬁﬁ&l%@&ﬁi‘bﬂ%ﬁié@corﬁ%@é BE&HSains D& ElR!

represents processes at owest [‘evel, and the [arger biol ogical
syst ens iwipaciapgamnn it ésgetp frovesdiérena nompdritsorprontaities the samketdrug/larti abl e

view of the 10 stem. The, nodel al so provides cross-disciplinary
observat i %re‘i‘tt‘f‘%éﬁ’ﬁﬁ%yﬂﬁlggﬁss of information fromtwo or nore disciplines

into a single nodel, or through linking two nodels which respectively

r epr esentjoeBd) T b@dtioiosdih g, tHE fveh @D eqid) #HPHEAHIElo thedehantes th the
i mpl ement the invention can be hierarchical, and reflect
20 aspects of the physical environment that perturb a biological state in targeted manners.
Such environmental changes can include moderate changes of temperature (e.g., a
temperature elevation of 10° C) or exposure to moderate doses of radiation. Other
environmental aspects include the nutritional environment, such as the presence of only

particular sugars, amino acids, and so forth.

25 Computer Models of a Biological System

[0057] The methods disclosed herein can be suitably implemented with any of the computer
models of biological states that are known in the art. Computer models of biological
systems are described in the following references — Paterson et al., U.S. Patent 6,078,739;
Paterson et al., U.S. Patent 6,051,029; Paterson et al., U.S. Patent 6,069,629; Fink et al.,

30 U.S. Patent 5,808,918; Fink et al., U.S. Patent 5,657,255; Paterson et al., PCT application,
WO 99/27443; Paterson et al. PCT application, WO 00/63793; Winslow et al., PCT

publication WO 00/65523; McAdams et al., U.S. Patent 5,914,891; Thalhammer-Reyero,
12



the particul ar system and anatom cal factors relevant to the issues to be
explored by the 15 nodel. The level of detail at which the hierarchy
starts, awo oz2lesecsevel of detail at which the hierarchy emd3/usaz/esdbar gely
dictated by the particular intended use of the nodel. Because the cellular
const i t uend V.S datent £,.930,054.eJuitsbl ethisopegriioa can be faplsmisaiefl withghe fadlpmiing t he

| owest | evel of,.the.hierarch . L u | evel,. The

subcel | ufgr eéc\}aelfy ?‘Vﬁbl??}aggmgléﬁgT ﬁﬁé?lpgg%lﬁgqgﬁég%%{eg_ :Elg{?éosD@f,t hmrﬁ?NA pr ot ei ns,
cheni cal PyydieBsd® sygen) Bablos® Obadiy Phybiothb U yatendhnarigasied asipodnel because
the individual ,js the nost cormmon entity of interest wwth respect to the
ul ti mat e Cotalabt systempe Oghdricomapter BRels ol Bielogiqah statesdvhich gan by wed én

present eﬂn{;l@mteﬁgthisﬁhg%ﬁlﬁh,ﬁ&ieﬂ @Q@g&eﬁ%gopv KRR (el the highest Tevel

of the hierarc uter el's may represent biological
states of patients, organisns, cells, tissues, or organs. The conputer
nodel s c§0058¢ Seitabdyittkecompiteranoddl ubwiub implengnt ihetinnntio Sormpiisen himethdier eby

obt ai ni n val ue for .the bjological staie.represented t he, conput er
Todel | TG RRrES et allesgeniba et Al 8o Bf Evdia g i HETaR b
cel [ ular hg;?&ﬁédeg.um! R0REl rBFRSMESITE s Ses At tHRASTEY M a7 Qb BERS WpR ©

behavi or the biological state which are referred to as the phenotype of
t he bi ol egitens inspaating oHese pioeessed, ard thas pistvades ednilttvaowblayiewt blethase of a
virtual stimul t al ue can be ref.erred o as. a r,esponse.val ug. 30
(0081 ottt moddt SR BT e St Su Bt b iishs MERRASALE HE o neal s
a day (5%forkaldaarm bR 66morddediflines IdapilembdelcanhRfighXiarugedoand the
foll owi ng neasurenents for a 13 WO 02/095654 PCT/US02/ 16461 24 hour

period cHpdsk vuelreserstivelyirepraseat dikigrang diseiplings. gl ucose (FIG 8A), insulin
(FIG 8B), free fatty acids (FFA) (FIG 8@, gluconeogenic precursors

(FIG 8E)g ] I F : . : 1 ¢S of
br ocessel TRIAESmp AL ARIATAPI Rlth i iih uioRSaflt hichErhaf e
(FI G 8Dyhe paetiatlansgstemrandiabatbimicad fasforsueddvanbiodie sandsab pdemilered batthes and

i id i dati Fl G, 8H), th i d t] f th
st o aipael i gl of Beiai a0 Bich e oBree SRaat e Ry s il AL gtych (e
addi tion hie?ﬁbﬁ\yze&fé, $0 84 O3B ed wﬁ&tﬁaﬁ%uw%taﬁ@ea RPBEHetfoRNIBE@LShY Over

the 24 hour period. One of a conbination of these neasurenments and/or
behavi or selbdar dvostithenty bting evdluatbkoferodpsyite al the sehcellolpr kenvelpthedewestievbket i ¢

b th an’ SbMSIERGRAY B RGBT P10 Hayeoeeinar BYngBledBURkL Vi 7t ba

sti mul us cehstitien@ikeIONA, SIRN A PRAEins, Ichemically eytfive ABRSUIES B stbealdhe
obt ai ned - airway conductance, eosinophil population in tissue, and |evels

of 30f | anraenellss e becanss the idividust istmmostsomumyea entiy of imjesess wiajrespect
| eukotri %.'ﬁtl%’ultﬁﬂge %ffgétto?%ea&%h&r %stiﬁ%ﬁt, 't:llle('}nﬁiv@cﬁ)af‘&qieﬁ %resgi't@d H the form

conbi nation
of clinical observables) can be at the highest level of the hierarchy.

[0060] The computer models may represent biological states of ﬁatients, organisms, cells,
tissues, or organs. The computer models can be executed with or without using virtual

25 stimuli, thereby obtaining a value for the biological state represented by the computer
model. This value is a set of measurements of levels or activities of cellular constituents or
measurements of observable and/or measurable behavior of the biological state which are
referred to as the phenotype of the biological state. When the value is obtained following

the use of a virtual stimulus, the value can be referred to as a response value.

30 [0061] For example, a model of an obese diabetic patient consuming 3 meals a day (55%

carbohydrates, 30% fat, 15% protein) can be executed and the following measurements for a

13



of these nmeasurenents can be the value of the biological state of an asthnma
patient. 15 [00621 The conputer nodel can represent the underlying genotype
and envi rewomepmsb4s factors that give rise to the phenotyp@CTIuSoz/se4pDSsi bl e

t hat one phenotype is the result of nore than one set of genotype and

envi r onmadtheur pmdmag beDbtal@;danq;tceﬂatmwbevgbtqf@mcgswil(}a%bansuhn 8B),

Suscept BTG S rFATEFICL A" o Bl el KRR BBl TARE iy

lifestyl eng @D}c@ﬁﬁ aszcbll[a@(iﬁ@a,yn“&hﬁcs&mmweeges meﬂbpat@agmcroe@mp@tru?l@aa@)@nt S
such that these nodels can then be used _to predict the clinical responses

to ther a@@tﬁpleog wose PRieke 80 DY, ﬁ@labquygvbsmonw%whg@@@dy carh@lzc)@r%oféq s can
be ed t e medi cal
pat iLSZnt s agfltIa her a‘\ilpg\ga[? (fl%g{z;{r1r§rsi];I )p%eno gégu (}eéfrégﬂ ;é/%e%d

condi t i onivepglybagenrsgpragh pdots ara tlsp kissvord )(EHS 8F)'hh1 aﬂdﬁtﬁe&r behavid’relliaipmebe can

then be used on.the, conputer dels of 25 differe atients to pre i ct
responseénﬁtaéurﬁaflfcé‘fdé"ﬁtapﬁeﬁ'é? ety qygeie 24 b3 g e o7 reg 9

repr esemtﬁéée'nﬁba&&%g%ﬁ’@%&/%f baM0Rks %%eﬁﬁ@bﬁﬁ@@fm@ b6 IR stabd @fta‘i’ob!esee a
state | acking an I sease processes. The conputer nodel can contain
par anet erdsabfetic pateqmtt ebeanotheg exam)ld,l the askems tamputef motle dan bt sgmukledstigdt an bei ng

a1y e sheliSheGh ey Rt Sp a8ty it dul AR R 30 «10500 02/ 95654
PCT/ US02/ch§Héibe, thd @SiRIwide et QABHERS castdbtaibe®d afr@ay BRIdRBRALe, b&igophavent i on

can behave simlar to or  behave as cl osel y as possible to t he bi ol ogi cal
state t heppriaperietinsue, Fod leyglseoterflammatory modiatorsolike histaming, braldinidonst i t uent
bei ng ev { t pI e d i cal
pr ocessegg%{?r&ﬂlggg%ﬁgngéﬁﬁg a%ﬁ ?r?b ?%ﬁ%% éeﬁl 9%}%8 %gﬁnﬁgﬁtj qgs to
5 the condedse measurémhents oat bd fhuvhias obthetbislogiehl stdtaof eromsiinnd patizhs to a
particul ar biological state is inplicitly present in the biol ogical
processes _of the conputer nodel. Suitably, he conput e nodel accurately
deplxts tlﬂ&%ﬂé‘mameaier glodelecap aenigsent e mg?@w@egnﬂfow onput er
model, f qhoi66afRlghve F2Mo BR piihét eﬁlsalﬁﬁklﬁﬁztthﬁ'dhk(ﬁﬁbx%&per S RARSALo ARSI Ned
in a biol ogi cal Tassay system For exanple, 1n an adi pocyte cell culture,
changes itharl enesdesofodenbype iand cravrirolumem(al fretossr Bt axmpbspmgailents m#yaapg»e@r i n

| evel s of ree ut er te c

changes. 1R OF Spalhvepraigh uitdp? sSAR e oy erRts hrvuce ERRRY TReRbiE e or
nmodel , syl A sthéMRulEsPOREReIghRCARY ofaleﬁhﬁﬂlhﬁétyle%hbt&ﬁ seen in the

adi pocyte cell culture. The conputer nodel used to inplenent the
invention, for exanple, can be validated with in vitro and in vivo data

obt 2 ned (0063 Jhsicompyict mlodals sas repyesertrpationts sy thatghesgineadelssan thenthsiug

to predict the clinical responses to therapeutic modulations of the biological processes.

These models can be used to predict how different therapies affect the responses of medical
patients either having the same phenotype but different underlying conditions or having
different phenotypes. The different therapies can then be used on the computer models of

25 different patients to predict responses to different therapies.

[0064] The biological state being represented in the computer model can represent a normal
state, i.e., a state lacking any disease processes. The computer model can contain
parameters for representing the disease state of the biological state being represented. By
selecting one or more of these parameters, the user can modify the normal biological state to

30 a diseased state.
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15 nodel ed. For exanple, the obesity nodel would be validated with data
from adi pocyte cell cultures, mce nodels of obesity, and/or obese

pati ent s.wbbkiosbs4 f or validation of conputer nodels are @eTarsobedei n

co- pendi naﬁﬁpl ication entitled "Devel oping,. anal yzing and _validating a
conput er -l d'hgseraputer modely uses toryPlemenb BNy eHOSEN Rehave sipilaydo ebnput er
nodel s ofy .hi.Ql.Qgi r ok . i | Scol 4 i1l be
appar ent btegﬁ‘%naggz)og Qlé/ kaﬁ?bﬁgsﬁﬁnﬁtt gleglrl{]?élg%g&gér@gﬁl éngggvfdghgg%%ﬁgl}éghended

Wi t hi n t hevenfion,ahpecilulargonstaners beidg evaluged dbesiviet hadsto bk ekpléciflypdgrictedin

[ 0067] The &la hods of the f‘E)/‘éesent inventli ?\gl eq)alale a lilser. to identify the
bi ol ogi c4Pe 2Otqeifat processesidhe FameteBAdti Aoy of thidnyalinp agaten B e
the § dentihd tGREMRat e éd?ﬁr-umtﬁm&w&engér BERARRARST0 APAHIcR P Hidheical Hattds | N
particul ar, the nethods 01J the 1nvention help the prioritization o

cel | ul ar imphsitlytpresentsin dire biplogsaf pnocésaestdidhe eonmnenthodseli Bwigably, gizet ¢ommput§r0068]
The term "bjological actjvjty" as used herein,. s the natyral or normal
funct i on TeT aCiaiTy dreists ths Yigladieal Sate st Sdie oTHE resipptierab scommisT

net hods GhoddlGoPE:QBHN, ch¥EPAlidARd BhRstSBgic resffkés| obtdiR& iﬁ%tlﬁ%g_ﬁhl

bi ol ogi cal activity of a cellular constituent. The term 30 "potenti al
bi ol ogi cassaycwstemt yor pxamplednaardipacyte cetbeirtuge ishangsgiclevelaof lepfingan baat  has

Funi i on sl RoefiaR Gl g3 Bl AT S el fr st TR o

di sease sidgioeyte Thitd, when chitgzep o le0élk af frbd fattg gtidakreartontitédyfon abths @bMputer
possibility for.  being biologically relevant in the biological or disease
st at e beimffedeiitibly e respeasmPRiaingd is sypdardg thah seeadn thg adirasytsicel culiytey| ar
constitu j Lndi r r Ltuent I
rodul at | P HRUH hoReelt kBB Ryl (G RRERble BN E vaflied by
exanpl e, vheaid bivibcodhtcalbtamed using bedogifal assaukysternsaf thd bidbogich] ngtettwighe
insulin receptor, nodulation of glucpse  level.g, and nodul ation of free
acty aciodei For CFitRe hagbeuy hoEEN St e HehBarar 2eReSXs 62t i on
can conprdufifredfmes %d?l'éls'B%ﬁes’ittyfeﬂﬁi/or dbkespRhRIOWIGRIR b SRAid Mot $eoRpufd €

steps, it is not necessary that the steps be perfornmed in the exact order

descr i bednodulsaye described mato-pradigsapplicationtentlléd (Iheyebipays aadyzeg it ned 10
concurrentl.y...[ 0070]_ FI 1. shows, | oy hatt r predicting potenti al

bi ol ogi cé’lahé%t{r{g\?i © pd’fer?%aé%q Wﬁ?@? fﬁ%%ﬂ%pfatyﬁgng(f)@m affecting a biol ogical
state S, according to an enbodi nent of the invention. At step 100, a set

FO of f urj0066)nsteniativassingitetimboaelt BEbidRIgidal systed ot irhplementinpaaly ihvomgibhon of
set FOis a nodification of at |east one biological process of the
bi of®gi carilldicapparent taong pgﬁ(lll in the art, and are intended to be comprehended within the

accompanying claims.

Overview of Methods of the Invention

[0067] The methods of the present invention enable a user to identify the biological activity
of a cellular constituent. Also, the methods enable the identification of the biological
25 processes modulated by a drug. In particular, the methods of the invention help the

prioritization of cellular constituents or drugs for further scientific investigation.

[0068] The term “biological activity” as used herein means the natural or normal function in
a biological or disease state. In some embodiments, the methods of the present invention
are used to identify the potential biological activity of a cellular constituent. The term

30 “potential biological activity” is used herein to mean a biological activity that has been

identified as an activity that has some likelihood of being a function in a particular
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15 110, the information for one function of set FOis added to a version of
a conputer nodel. At step 120, the conputer nodel is executed wth the
added onewbuno9iésn to produce value S,, for the biol ogi cacratsat/es4sn t he
presence of the one function of set FO  The steps 110 and 120 can be

r epeat ed bielpgiaahpr disaese statercThasis thsrpoentiabeiologicak atiyity bgs sqng pessibiliis fe,

val ues faqr. fiu | f se . . . . al ue
s obr ai peirei kR reyaifh debBloRaP ARG (MRS, XfpreS of

i nf or mat ibislogitaltabevitivsnef 4 eoimla osituenOinchide bireinglbthdrieellulbroobbtitoastsi N set

Fo having a difference_in its associ a&e(;li1 S, ,.value relative to So are
i dent i fi ead/opmodulpfiagofagiivifier sthROr i ebf%lugaggcea%m‘éﬁflﬁ- Forgxgpplende
cel Iyl ar o 'EéltanWirtieginnQJlfne%I&lP?Qbﬁﬁin to %&hﬁﬂfn%&eg?c%rgﬂﬁﬁduﬁ% %gagédsms in

set FO having no substantri a erence Iin S,, valu ative 0 are
i denti f i delvedss aidhmiodglation effer fapphedtiéewals. bi ol ogi cal activity for affecting

the biological 25 state. [0071] For the cellular constituent being

| uat ; i f ti . Th |1 ul tjt t
e e aiipadel A ESERARERR b PEbefu e RV e HompBE ot orfios S Ssps"
functi ongfa ehod@bnhisésbTaivo AR $ndré Bref) FRE h§ﬁ1_e@éssﬁ’r?€th§trthd_mé® HeeefolABs. As
used herein, the térm"set" nmeans a collection of distinct elenents. The

el enent s inthesxgettordgralesathedr ddso; 8 inBotIGCepsrydhas abfthe Hepsdetperfomeed| enent s of
as cancohgveenﬁommn properties and the set can conprise of one or nore

el enent s. Ufiction is a nodification of at |east one biol ogi cal process
that results froma change in at |east one cellular constituent or a change
in the 1q000]¥F2G0DSahvs PAIWIEON01 preditting pytentia biglogiparacyviof oftdwellularer nal  or

external envjronnment_of the. biologic state. The i ficatjon can be
ei t her t HrEnLRY, E‘i%&ﬁfes‘iln% %B’g&’?%&liﬁ? gta &F%&fislaﬁ 0 QPgﬁ?‘g%W %Iﬁ{ée W?‘Eth%‘_'
bi ol ogi ca¢ s@étpwégé pg%;c BILliOhd e hﬁ?gnfeg% 2giceAhlast AsBtuedth EBR Hicis@bF on can

be up regulation or down regulation of one or nore processes or cellular
const i t uesat &, is & meodi fidsitibn of atleass one biologidabprocess off tedtiolpgichlbstateS. Pristapsses;

an jncre r .decrease. of oduct ion and/ transport. of cell ul

SOk Tt oD Be SRR GaSond LR o138 B0° afleg sb PIARREIOr aoribter et o
the acti VAtsyepof20¢ flelcoinphites Aiddkl ik eREuted Wit théladddtPorSah@ivido pRIdued vdluact i ons
i's devel oped based on informati on known to the user and/or the information

known i n SxHer the bialegienl slatryintthepreednca phithe oaadirictior af set TheThotierseld Ogd 10
this inf 01;2'6%% g re%%&eg ?%La'rﬂd Bier Eﬁc#iggféfﬂsﬁ ﬁogtﬁf Stt;gd 14y ﬁﬁgf %%%?gg]tugs, for

know edge/opi hron on'’s ar Sl Ion or ot her

rel evant fafdionssf sdt 00 43]comparedxaaniSevalher The Sgptdiasisobtapieddiyakeqiginchie
potential biological activity of gene X in asthma, the user can devel op
t he2&et  PmPYE Magakinghs shyerdseotanformaionetithe Binghensgd set Fo. Atstep 140, the

functions in set Fo having a difference in its associated Sy value relative to Sy are identified
as having a higher potential biological activity of the cellular constituent for affecting said
biological state. The functions in set Fy having no substantial difference in Sy value relative
to Sp are identified as having a lesser potential biological activity for affecting the biological

25 state.

[0071] For the cellular constituent being evaluated, the user assigns a set of functions. The
cellular constituent may be directly or indirectly involved in each function of the set of
functions. The set of functions can comprise of one or more functions. As used herein, the
term “set” means a collection of distinct elements. The elements of a set are referred to as
30 members of the set. The elements of a set can have common properties and the set can
comprise of one or more elements. A function is a modification of at least one biological

process that results from a change in at least one cellular constituent or a change in the
16



sequence honol ogy of gene X with other known genes, presence or absence of
gene X's 15 product in diseased airway tissue, and pol ynorphisns in gene X
i n ast hnewpariessss conpared to healthy individuals. [0072CTNsSbZ1d4bat t he
foll owi ng description relating to steps 110 and 120 can. be performed for
ot her f umbysies rapedinof e iniemabpr ¢xierael eamironmentof tas biglogisal stateepbe 110 and

120 can %‘? ﬁ&%ﬁ“c%g?i Stfher %Banﬁhlqg?egsuﬁ#@y(ﬁgdﬂﬁ¥ Q{fa“é &lon@Qf 0 Produce

a val ue eac Unc I'S produced

for the fb;mcgmai@sod‘emguéthﬁnmﬁig thé biolupidal etate. Tt}ieenoqoﬁcmmssanaaupre;g@mmt )
step 130. [0075] At. step 110, the informatjiqon of one funpction fromthe set
of f unct iP5 ASWP SeEadRtion of BN&OT PEFRNIPESSSHTEASFIIWRT GORSLIBFYS, d@? 1%9% e. The

MUt er g?&%@l nCH dtl%gt?orpcgfr_ﬂr&%sé’ésd&lﬁ creR PRt eale ATREAR O?ﬁ adbsoci at ed

vvlth t he ol ogi ca state or exahple, a conputer del 25 ast hna
conpr i sesraofpotrte cbbhllanwmgtupnts;a&ﬂs&seamng, decreastig, relkctiwdtionj g aativationodf
i nf | ammat or oductjon and rel ease of inflammatory nedi ators,

e
ai r way c&l'r‘Fs%/‘iniVHYPhﬁel GOB‘?B ion and rel ease of nucus. The process of
addi ng involves the nodification of at |east one of the processes of the

conput er (09 The RASERd 8 JfTEndtions sl RPe1BFEdBhsed 8 hforhion kiBwh €6 therded 1S

confi gured to evaluate the effect of the biological processes on the
bi ol ogi cand/st theanfogoatiqokmewnaddhaayt raserding e veliularconaytupnty dlhe sourpgsialt i ng

B e e

02/ 0956S%kiﬂGE[/irUEh@%h;tﬁﬂﬁlatloﬁailatahaxvahatreleeaﬁtso@rm&s.process that is nodified by
the function of the cellular constituent. Exanples of the means for

i nputtin the functi n |nto th onput er nodel ovided.in_. the
fol | ow nS TR EoRPaEPle dos methp@??aﬁs}qnegmwtmaégw%ﬂa actly &f g8RF Eiina) .

PCT appla’sﬁqﬂ{a' e 1usé4\QaQ gé\ﬁe’ig}?éle sE@éf%%%nﬂmﬁ the Ml&lfg@ﬁﬁ%a&n%l 029;

Pat erson et af S. Patent 6,078,739; Paterson et al., U S. Patent

6, 069, GZQquEInee hbm@lbgysufwedf MthMrM\engmspreme hea@cmelcmggmep&sat ed by
reference | Fher e{}}t'mt ans .w | l. be r%? % %FD? to a
perSon ofP TSR FHFAEH AT tlsf%? P H%‘OFHW%’P%%CBE I f)artlcul ar
function gapared tb ARAKhyimdiGidule. conputer nodel either explicitly or
inplicitly. Epr icit | nput entails incorporation of one or nore 10

bi ol ogi cal processes that are nodified by the function into the conputer

nodel . FdP9 Nﬂgeth@h'ihs follwong Besgripbon refavimgito sispirht( a1l ¥2orcan e peifprerddon can
pe 1 MPLT Gl diked ] ong%@&ﬂﬁfto?%%&lgﬁs Rfdw s, ARBE 1} sk PRI Ol 007E]

Means for | rrp | CI vary accordi ng compu used to
repeated for each function from the set of functions to produce a value Sy for each functlon

20 of the set. Once a value S, is produced for the functions from the set of functions, the

process can proceed to step 130.

[0075] At step 110, the information of one function from the set of functions is added to a
computer model of the biological state. The computer model comprises of individual
biological processes associated with the biological state. For example, a computer model of
25 asthma comprises of the following processes — transendothelial migration of inflammatory
cell, production and release of inflammatory mediators, airway constriction, and production
and release of mucus. The process of adding involves the modification of at least one of the
processes of the computer model, based on the function being added. The computer model

is configured to evaluate the effect of the biological processes on the biological state.

30 [0076] Adding the information may involve inputting the function of the cellular constituent

into at least one of the processes in the computer model. The computer model, for example,
17



i npl ement the nethods of the invention. For exanple, in the comrercially
avai l abl e 15 Entel os Ast hma Physi oLab(r) systens, Entelos Qoesity

Physi oLabwo)2eyssens and Entel os(r) Adi pocyte CytolLab(er PLTA%92/66361
inplicit input can entail hypothesi 2| ng which state nodes function nodes,
and | i nk§ahfave aheapinmiemressh atlﬁén bﬁheéﬁ&tlpﬂégth@w&l%gl@h@orﬁh@eme| evant

state nogﬁcamip ey %fiﬂeq{?ea?lg’?&si{]% He%ﬁctloérhﬁﬁﬁ@é&?ﬂﬂg’em{{%? g?"‘«ﬁﬁg“ﬁgd in

connecte sing 1 nks tate nodes and so ot nction nodes,
such t hathd foHowifgor Patisomet ai., Pﬁ?&“ appHedtioa VRO WHHEE 3 cPrcrgesettdhePGLt i vity of

th des to wh t Th I t des,
Funct 1 on Aefabon D oo/ GRBACER e e L e Bt PR A bl hat 11 51
the s bashidies 698 485 Mterddi BAIGREPAER Phcd dMoLrERIdiRlosuRE IR ARES cREndel Nk

and al lows new input to overwite the Baséline values. Types of paraneters
of interest harcm Ilmﬁ)qrabé by refaiencein theinemiretyalQther, meand wil bt headily lappasentanet er
is fixed, or n;]g é,%gl the sinulation progresses. 25 Paraneter values are
i ncr eased® Bperc?% PESKLI e Bt t hei r basel i ne settings depending on the

hypot hesi zed functions of the cellular constituents. Further information on

mani pul afoemy] Tha iEoEhLion\taEdigifg @ partiealae Birktioe dad boMpReiney heo@putet ., U. S.
Pat ent No. 6,069, 629. The disclosure of this reference is herein

| ncor por @l eigher explicitheer implicitly. Explipisinput grdgisancorporatienofigns ormpre c onput er
t | th
b| i caFOlz)%\ lg)%’:%gseg Wi Efec}ﬁ'odlﬁecf" fid fﬁﬁi%ltog 19{099%‘&511%@3190&’@ Pglhév? he! N€

nput er can be execu or w thout~a
virtual gshis mcbrpdmmhluﬂlednﬁonnﬁthm foaﬂjelfnmlorm;dﬁbe ithplédigpinppt mthuthe vgmauteal ue
(al so refer ?d to Bg({eln as S(err)) for the biological state. This val ue,
as descrlr’[‘%{? 37 descabed belovs a set of 18 WD 02/ 095654 PCT/ US02/ 16461
measurenents of levels or activities of cellular constituents or

measur engpgr] Meaﬁ?fcﬁﬁﬂxﬁh&ﬁnpﬁf‘@h%ar%@c%‘r‘dlﬁgk@th@%ﬁ I)?hféf nfdldeted R ol ogi cal
state which are referred to as the phenotype of bi ol ogi cal state. If a

VI rtual dmplementthe mdtimgdsop dreaneentiont For W@nmpmﬂ@rcommallyvhwlabhe

ter ele ut. et he resul.ting sent s t he " onrse of

B! of RIS AR PEN S e e P Ol B SRLEF T Rt IR HRASY S P
l nCOf por af{(ﬁpbdy&,t Oytbhsb ¢ oyBpdiis impliihput dah eftall p6BRLihg whidhtedte hedesxecut ed,
the resulting value represents the on-going phenotype of the bllgwgl cal

state. [dogdPnmedese ks Wil heouedifiest bwhedbraionand e chapging tire um ng 3
meal s a day. § R ERIAUME (?ﬁnks?’glg?e %& ndR7h 8 Ot e”c,)onﬁge? ugfﬁﬁgtt&d and
or a 1 f ?‘I e obtdl ned -

the foll om ng neasurenents’ our peri o can
ci r cul at iotiger bemiode@incgdlsmahef fukdtion s, sicisthhi the (iHbatidi)in tHernaediﬂadit y

aci ds ( FFA) gl uco eogenl C cursors (FElI G. 8E tate am no
acidk, alﬁeeé}r Pacta‘gty\/%ﬁ? ngﬁ arRopBeds. Bheo@@gg@ of f ée‘ﬁéﬁ&u c

gl ucose %Eﬁrté)ﬁﬁdeé,l'_ﬂi&tlo%@odes, and hnks can be done in a user-interface window that lists the
baseline values of the parameters of interest of the nodes and links and allows new input to
overwrite the baseline values. Types of parameters of interest include rates, initial state
values, and whether the parameter is fixed or computed as the simulation progresses.
25 Parameter values are increased or decreased from their baseline settings depending on the
hypothesized functions of the cellular constituents. Further information on manipulating
parameter values can be obtained from Paterson et al., U.S. Patent No. 6,069,629. The

disclosure of this reference is herein incorporated by reference in its entirety.

[0079] At step 120, the computer model with the added function is executed to produce a
30 value for the biological state. The computer model can be executed with or without a
virtual stimuli included in the computer model, thereby producing a value (also referred to

herein as Sy) for the biological state. This value, as described previously, is a set of
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nmuscl e gl ucose uptake (FIG 8D), relative contributions of whole body
carbohydrate, fat and am no acid oxidation (FIG 8H), and the expansion
and depl ewoan/oedess he nmuscl e and 15 |iver glycogen storagepgaalss2/adsel al so
shown (FIG 8F). In this case, based on the function being added, one or
nore of tPRASYEBERSHELevelsrorisetivitien 4ficelulahepnsHisicents @& measaemeris of qhyservable

executin i.n.thi 1 il imulus. In
ot her - S op s R betic 3 o RBERERUp Wik g Hifer 2 Ml HERGROY o
execut ed thdbibbgiataui! [Ngvirnal simabd Bigerporsted b te. cohputed SRk eviea thdi S
virtual stinulus of aIIergen chal | enge, the foll ow ng 20 neasurenents can

be obt ai FEEPUICAMOREYis CuertRd HfesuIisYasIRPTesip e desPanse ¢f the Rislagicahnd
eved s Ol AEVRRAL %infiBE! AL frfud] Bﬂflﬁlé@sgstnge{‘g:&?rp&ﬁt.@&w&b Beborflfd Fhdké)

| eukotri enes, and prostaglandins. Fl t's al rway conductance I'n the
form of fwhesttheopnpatranydel dd exeeuted, thoresulteg galde (épEddehtsaindon-guiags of i pid
medi ators.in regﬁﬁgsg¥ﬁo.an antigen challenge. [0081] FIGs. 4 and 5 depicts
an exanplPEERAYRS ¢e Biological glateent el os Ast hma PhysiolLab(r) 25 systems with
an allergen challenge. FIG 4 depicts the paraneter set for an allergen

chal | engqoodt) Bor ex AL, 6 Bodd1Bf 8 F6dsk ARBERE patledt &RhmiM 3 MBSl aldag (5520
chal l enge. The paraneter set is nodified to define the allergen challenge

and t he cerpobydrateaptidh fatslS% prateinkenn bejegecugedians the follommg medsurements fasfa

l'ipjd nmedi,ators in response t.0 t.hi ntigen hal | e 0

et oned 55t et e BN R R AR AR T A8 B AR PRI B ¢ e
cel lul ar feemsty 4deNEFFRYNMFIE SEegUt @RogehiOpicauon (VEE. &E)f tictdtd)amimoiddy, cal
state. This value can_represent, for exanple, the response of the

I .
bi ol ogi c&ndghyserlgs wallasdhe dentCsHaeReysss ke hepasic Euaass OtPRYEEESC),
PCT/ US02/ j 1 i i s of
ovels or el kOubk g 5B) Folallh Skt ont S Bnilbolly o FEAREATHH
obser vablaad amdicacidresidatiab(FEGbep whd theak padseoriandl degletiah of Stcatwesclend val ue

i's ual lly a set of observabl e and/or rabl e _phenonena. For .exanpl e,

b e A A N e e R e
measur engRny added, D48 br Rlord 5808 pRELIBELdnde AbEIRE bt imd R bariRiomye cel | s,
anount of inflammtory nediators released, anount of airway constriction,

and | evelexedutimg of thernadded sethisTdase degsuot inchude bevideahstimatisdym amitherlekgmpleer
time. [0Q831 TheeGopputer deb can be executed,with all or sone of the
funct i onshoFnEe” S8R Flysiie; s¥lbng bt ity Hhie adoin e RP AF alsebbr at e
into the sipfi@ls. I R@p6sseny tfs vidReedtingads ofldleRRnKetdze th¥wdlfvihg
incorporating into the nodel any functions of the set of functions of the

cel 2Ql ar reesseemeniscas be pbtapise o arvpyeanductanse, qos@ophid peryilatian is tigsus, and t he
abs e.nC € %ve?é‘é(f igflarhﬁl%tory mediators like histamine, bradykinin, cysteinyl leukotrienes, and

prostaglandins. FIG. 6 depicts airway conductance in the form of first expiratory volume in

one second (FEV)) and levels of lipid mediators in response to an antigen challenge.

[0081] FIGs. 4 and 5 depicts an example of stimulating the Entelos® Asthma PhysioLab®
25 systems with an allergen challenge. FIG. 4 depicts the parameter set for an allergen
challenge. FIG. 5 depicts the experimental protocol for the allergen challenge. The
parameter set is modified to define the allergen challenge and the computer model is
executed. FIG. 6 depicts FEV; and levels of lipid mediators in response to this antigen

challenge.

30 [0082] As mentioned above, the computer model that incorporates the function of the
cellular constituent can be executed to obtain a value for the biological state. This value can

represent, for example, the response of the biological state or the on-going phenotype of the
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functions (also referred to herein as So). The version of the conputer
nodel that does not incorporate any function does not have to be executed
concur r erwby2dicks executi ng the conputer nodel that i ncorpensvessdshe
functions. The user can execute the conputer nodel 15 that does not

i ncor por &iadogieal statm dhisoralust is asgt afimeasyrementstod layelsHr petivikisseefigellnlgr t he

conput er incor t t ns the
val ue of P rrs‘Wue"tmstor m??s?rﬁglegfa%ﬁggﬁ%é& o? ;%@&rf%%’%ﬁrlagﬁb%ﬁ %llls;'re(\)/ ﬁgémg%n&be

stored f gfatd. UThe LSS usubill§ akat sffobsavable afd/or adasurabléd pieenomizpilt Bor example, bei ng
used. [00841 At step 130, the val ue obtained for th% iological state in
pr esence IHFESBANSR {9 ghantigsn stimphisdhe valpecagopmrise of & WIHE IREIPBEREMET i n

the @bsen =1 Yunt | ues for
func5?| ons&% {tﬁéerlggne({ ?}%81%18 %tﬁrogla?felﬁﬁ qﬁ%go s'va uueng tal Rﬁﬁ %at he absence
of any f umslidton relbaseteanseint 6Dairkoy camspetidn,cnldevel ofrmticwsneleade. tThe vahleue
obtained in the presence of the function, SX, is different fromthe val ue

obt ai ned b pempyed dyanyeallyever til€t i on, So, the function is identified as
havi ng a hi gher potential biological activity for affecting the 25

bi ol ogi cqhossy ahe co Pu&hﬁoMaIdAﬁ be lak@du&%dvitmam BesdMESRNRE Amefiofd T theiggbEon, S,
is sane or Substan sane as the value obtained in the absence of the

function fux&m,ons héthf: ucﬂdnlarcmnststuentdmpcfra@d ustg theanp ). 3 hf: e@gtpmtelpmpéﬁtcaal

bi 0] pgi c acti vi of .the cel| ul t for Cl

bi OidC))gl c R CEPAE. Wi %‘ég)coﬂforgtflgpm% , oﬁ ﬁﬁ cltlc())rrllgo aV| X fla{ﬂ t gf)tétrlllge in
Its ass 0<‘ebnﬁleldco‘n‘smumk U6 obglid v¥ee t& tﬁ@blo&@om gtatiede tHel dos@tdec a$ axhyamr thg a

hi gher potential biological activity of the cellular constituent for

af f ect i ndundien(abjoggfesgr te herem asSa)- dThmvsrsien ofly comprtepBodpl thaf dogs Betogi cal

The. provdheirisiieity ERBR -G O\E FhTOGE BT MRS RatTe g The "
val ue obtcampetir nvodehbatahsape@tesithd fuactiansc Thenser San exdratevtht vemplitiamonde i S

generally a kA set of neasure the set consisti of one or nore
Peabur eriifidocTHS SRR EABRENCPBA TN PR 1PAT NG SrediRde empie

function édeﬁﬁﬁ? oI'a@esafh@ﬁ{r{cﬁél&O@Ad%ghé@s%? HhG1HE Me vdclﬁeod?thé‘éat‘é%'ﬂ?e in the
absence o unction. The set of neasurenents consists of 5 neasurenents

of | evel sibeancaof anyi funetsonp thig ealheitar bacsorsd ferfenrsussr Theaslneearhe stoodd in
observablﬁ and/ or n$ P ur abl e behavi or of the biological state. For

exanpl e, THCUPPHHIEP ‘@ H888f°% t he val ues obtai ned can include neasurenents
of levels of leptinin the plasma. If the function assigned to a cellular

consti t ugpbsd) st\tts mdmfelvﬁmloafmm 1br @e bicabdiyal3eitdlinl R¥Rhse dfieaph AfREon,i N
t he conput er the free fatty acid level in &' asma is nodified and the

congflit er Srmla@pmweﬂéo theaalnectdtaangd infke ahserge ofthg petions; $p. plaidaothes way,
Ob tained 'eaglb§x \S;ﬁtrfg%%xefunw&ﬁlof't}% It o is compared to the Sy value obtained in the absence

of any function of the set Fy. For a particular function, if the value obtained in the presence
of the function, S,, is different from the value obtained in the absence of the function, Sy,
the function is identified as having a higher potential biological activity for affecting the

25 biological state. If the value obtained in the presence of the function, Sy, is same or
substantially same as the value obtained in the absence of the function, Sy, the function is
identified as having a lesser potential biological activity of the cellular constituent for

affecting the biological state.

[0085] At step 140, the functions having a difference in its associated Sy value relative to So
30 are identified as having a higher potential biological activity of the cellular constituent for
affecting the biological state. Said another way, the potential biological activity predicted

depends on the difference between the value obtained in the presence of the function, Sy,
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executed w thout nodifying the level of free fatty acid in plasma. The

| evel s of leptin wwth and without nodification of free fatty acid |levels
are conpawed2iesedeci de whet her the function of nodifi cat ipem/ush2/idee fatty
acid levels is a potential biological activity of the cellular constituent
t o af f ectand the wiug abtaifedinghe esencrnd g Bincers iSde Shamalte sbtpingd isgentwtlynces 15
bet ween the v s fo he _bi ol.-0dl C ] i.ndi ent | al

bi ol ogi caft AeRrsiepedf: PraetoBrRAeR anBEhithe MepswbRel b RBRlEL ",

obesi ty. fiom theSatuedh titH fre@nenefihe Gantion igvongaraf to@@respontingndudiiefieaal or
non- numerj cal val ues. [0086] For exanple, as described in Exanple 2 and
depi ct ed fom thealuean thepghsenge of Hiefunghion. Pihgiselof measpismenis coptisieRte of

bl 06T N0 aoBEARHAYrARMISES aBRfifY Bl Bllr EFtsliNRAIBY rlcBGHGherfOof SHENaBRONC

a
small i nprovemnent conpare ese two bl ol ogical processes were not
nodi fi ed.anEB/b_t mehduirsbls bethdvidr v theveote gicalvabate. d Forodx ahgples in ersobesitgl modelkathe

i nprovenent in airway, conductance in t tic patient. wever, when
cyst ei nyIvafuéﬁuR'E‘)t@aP’ieéﬁé%l%ﬁd@_m%‘ﬁlgﬁlﬁéﬂf 0? %@E@%W&I‘ﬂ&%@%' fl _ ng‘ECt‘PPom t he
FEVI val ygs;atigab 3&dnyietodstuendl ﬁie%&ﬁbatioﬂr&%%%at%&é%&bel%@#lfa%rﬁg,-in Hence,

t he 5-1i poxygenase gene was confirned as having a tential for

af f ect i nghe ¢renmitemnodsdl tleuredaty efid avehmt plama is npatifiehind the 087putdimodat hod
for, predi.ctin otenti.al .bi.ol ogi.cal acti vit. f.,a cellul ar nstituent for
af f]ecgti ng® ?‘eﬁﬁtﬁﬁéﬁgﬁﬁleﬁlg %pgghn %?Tﬁbsr%é%ﬁ%fi?ée:co ugrﬁr?%%ﬂé 8r i nent al

i nf or mat ieQBcuddl whh&lt @ dEBingdhit level of e fBAY 6eid & plbds. TRORVEE WERtih Withat

| east one individual biological process 1n said conputer nodel; adding

sai d expenil wthoat mpaifisptinn eidreetfoftsaid lavslamie eompaserbio deeidegthedeathsat i ng Sx
val ues f%nc?%%%é%od?ﬁtltagoﬂ UpgLd ?aﬁ?r agifd 1Bedl Eq o?‘éhqiapﬁibﬂ%ic%ﬁbgivftg'O?Y}%l uat ed Sx
values to re-order, 1f necessary; prlorl?y Ji e enti B ¢ inve trgation on

f unct i onseiifilacednstifuaiit to 2ifedEh 24168 DB 6bebityCTTh/Teet/ db6uled whataessfi differehsesf or
ability to affect said bio ical state. The nethods of thjs inventi@&n can

L ogi ¢ .
al sb be bbesnihe Winesiot ihf@?cgegle%ltsraﬁsemillrip@g%tp_@&@reeﬁaldﬁol_agw@kwlyrms ®For
exanpl &, BAbiE! AL b AfFel fif ARGRbLAL DA AR daf Bhipfisd e OeNe

for affecting a biological state, ovel gene Is considered to have a
possi bi | idrynooé nimaerncpl br horohwgenal vylueel evant in the biol ogi cal state being
studi ed. Next, the putative functions of the novel gene can be tested in

vVivo or i itro to determn her .the i.dent]fi.e otent,] bi.al ogi cal
notbviti dbodh) Fof eXelels SEetREeEy brplka oo SERkle S IR 28 e 10 b
eval uat eckEViRRilien the/SreQincé Bf Mbékifg bEsloktaglafdins BRI PlaRi atmatibg Fehr

bi ol ogi cal assay systens known in the art. Biological assay systens

i ncPude dBAF) phoyead aassadlispapienaant eamparedits whenmihesecwobiglagiedl pra@ssesseye can
be pref Orn%?%o\ﬁ’iléela. %utt,r{ﬁlrs s%%Htil%pPo"elleﬁl%ﬁt%Oulh nSt havd rrgguﬁg(ll lny adl 1%{5%/\%%@;{ pm human

or
airway conductance in an asthmatic patient. However, when cysteinyl leukotrienes were

blocked, the FEV value was different from the FEV, value obtained when this biological
process was not modified. Hence, the 5-lipoxygenase gene was confirmed as having a

25 potential for affecting the clinical outcome of an asthmatic patient.

[0087] The method for predicting potential biological activity of a cellular constituent for
affecting a biological state can further comprise: obtaining experimental information on
biological activity of said cellular constituent for at least one individual biological process
in said computer model; adding said experimental information to said computer model; re-
30 evaluating Sx values for each of said functions of set Fo; and using said re-evaluated Sx

values to re-order, if necessary, priority of scientific investigation on functions of cellular
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animal tissue and then cultured in a dish, or cell line cultures, i.e.
cells that have been transforned to i mmrtal ize them may be used. Cells may
be from reomalosssrans or humans suffering from a di seasePogiusg2/sddedi ed and

t he non- human manmal s may be rats,. mce, and so forth. For exanple, cells
f rom nor ﬁﬁnStﬁWhﬁ)ﬁﬁhﬂlﬁmﬁﬂﬁf%t wid biglpgirahtiatel Thewathads of His inyertioariapmaiso

nomozygot Bese Bl PRl R ot gt Ol O Tubby (tub) m oo may be

used. Ani nal m)dels can be non-human nodels |like mce, rats, and so forth.
The ani mg0088)Fet sxanusdecfieapredivahg the podehelabbiofogitiab sasés olﬁeimgelgeu@lfoed For

exanpl e, i mal els of obhesit or.di abetes |j ke homazygous obese (ob
G abot | - A5HTE 3 BotagcH statsy heaBKY eehuisy o BEeng Me 3 AL ERo htBo] For
exampl e, bﬁ&@glhﬁ‘l’)ﬁ}e&v@flt ihke H%B‘gk':ﬁf- stQtfe b&in g%‘t‘tﬁﬁecg%t C@@p@t@tl@ﬁ%@&ﬁ%f n a

sui tabl e culture system ~The |evel § can be decreased using antisense
or nbozyrtke apEl gachms be destedt in @doros i sittoltadewfthmetwhtethen shcrldqmtlfmd Jpotential
translatlo r.0 nodi fi c or tran t|o ro ein

deqr adat tonoRER sy Fhar e ay R diodl e i e PR e TheinBRET AR acenent
25 t echniTéssn vivBRIr 9eHS ttRiGB @htﬂb‘@ﬁnef&fne\dﬂutsﬁﬁ%lb SicA HEHSTt8Ms kiwn in the
appropriate gene product activity. Usin ese approaches, the effect of a

novel ger?ét cﬁtobgmabillsé@i wystemstineladzeil-based assays andeagimalfmodels Theanptbased n a
bi | fied
Th 10 R 1or5 F RS B R Rk R REN Uyt & MRS ke R B ubERYE o

val ues f ahirhdl@isbicdndgh@pdultsitetia acligh, becablid dudtdrds)i.d. hellsﬁhmnebeéhf t he
novel gene. 30 [0090] I\/Et hods of this embodj ment of the invention can
produce drapafomaed iorinunertalize fem BAY be yreda Gsllsmenyi hecfroms pamaal hpges ofeach

functi on b, 06y & eGforh YAeh QbR ng]as'ﬁ&d?f‘d ﬂ{djl‘gé ‘ﬁﬁ% RaHeH ot Ehm&lFln% yalue. The

order can represent E'he pot ent i al t a particular YfGncti on for
a 22 WOhizé,0RE66 4oCTFdSGamprdédls frmmhomdlapnmamlan nsammain ot ndriembami | |

ha for af f ec a bi.ol oqi tat Fur t her ent e t ation
o e birntnglsabil o sume i aShhRy of Qb S ey SeiRE FarormiSeelTon (hi s
Order @sin homBLFPous 6b&BIHA) Giabdtiea@b), %t(fa@ybrltﬁw Y rﬁlb@nia 8Btidd. cati on of

potential drug targets for ‘different disease states. 5 [00 1] I n another
enmbodi memniofl medels narebr nthum«hempd«tle hk¢ mlicdyray, agd saforthctThei amyn@fmodels

ot or i naied CBopEle PRV GRFRE behe ShoGe FPLePpine oBpal BlocRbrne® °2ny

| engt h, ejrtdidetes like ﬂ@ﬁb%ohﬂ@ﬁes@ (onje@wétict(aap Edt ¢rak) di@@obyqfiub'c}lﬁﬁb@ﬁﬁy béer eof .
This termrefers to the primary structure of the nolecule, and thus

i nc?Qdes Wedibl e- and singl e-stranded DNA, as well as
[0089] For example, the levels of the product of a novel gene can be modulated in a suitable
cell culture system. The levels can be decreased using antisense or ribozyme approaches, or
treatments that affect transcription, translation, protein modifications, or translocations, or
protein degradation pathways. Their levels can be increased using gene replacement

25 techniques, epigenic techniques, or with cells expressing the appropriate gene product

activity. Using these approaches, the effect of a novel gene on a biological state can be
confirmed. If, for example, in a biological assay system, a new function for the novel gene
is identified This new information can be incorporated into the computer model and new

values for the biological state can be obtained in the presence of the novel gene.

30 [0090] Methods of this embodiment of the invention can produce a value for each function
for a biological state. Thus, each function of the set of functions can be ordered based on

this value. The order can represent the potential likelihood that a particular function for a
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10 doubl e- and single-stranded RNA. It also includes nodified

poI ynucl eotides such as nethylated and/ or capped pol ynucl eoti des. The term
"gene" reWerm/oviwmsa pol ynucl eotide or portion of a pol ynueicaatSozies461

conprising a sequence that encodes a protein. is well understood in the

art that partigelaecelludas censtitnens asll haye @baffergmg@dn@ﬁ%lé%l stafgrc Rurdker sciegtific 3!

f I anki ng p er
requl at off TG BRI oG RaRleR TRy BF e cANE VR Rucr SRS 8BRS onioRPTT

pr ot ei ns Onerfoie ofiSiehtifichifestifaiog éakulyeshie ientifiativebépotetig dhymmrgatsdtbr ani no

acids of any length. These terms also include proteins that are

post - traﬁsffea?ntht%w fied through reactions that include

gl ycosyl ation, acetylation and phosphorylation. [0092] FIG 2 shows a

f 1 ouchar fg A P?ﬁlo%r'eﬂﬁ,oan&éﬁ%ﬁthe%eﬁao&Qﬂlé wt@ﬂtla‘f'gﬂﬁ’&%léﬂ%&ﬁﬁtm' ng a 20

potent| al ol ogical activity for affect’iing biological state’S froma set

Zo of celpblylnacleotmasnd polepesidesifoc affdétng 4 wolgicehttaidicarh¢ detbrmined.i nvent i on.
In this odiment, .the user starts wt set.of .cellular constituents

t hat havi)ng'“ﬂiﬁ]fa‘étr‘f{qsérllcq‘bqed?o %%f P%‘Ecylile?ng by et © tg bi ol ogi cal

state. T%oﬁ@e&fdei ymaokyﬂﬁo@méoﬁ@és &f ariR)gh teéofC TRRKLbIYRITES 16 @R PRy Of

one or nore nenbers. Using this net hod, the user is able to prioritize the

funct i onstrogtuesadthexsolsenle, dndrthesoineluiles dawblea pad singls-sgandad BPNAeas well eel | ul ar
co Itu nul:?lﬁvaélslt xbér Ist%n'de R%ls%sggu&eglntl&ﬁhg mlg@cﬁ&?lgl@g 4 fllagy of

ScCi nt|f|8 ion on 1ular cons uen unc 1 ons of

cel I ul ar neiALted uﬁﬂbﬁcapb@cﬂﬁ@}mddfﬁédﬂ@ei hilse tefh N@she" tdfers s & polyhuclbdtRietod create
a subset of cellular constituents having a 30 potential, biol oglll cal

act i vi t y PPBiongHpaelnyglegtiss eanerjising 2 ssayencethas FrP'%Orﬁ’éS agrotgp- kg vellar 23 wo
02/ 09565%n5’&11’09???(h(1: %éqprat Hé ElfséI é{ises-ﬁgﬁ cﬁmﬁ%&#%ﬁ@eshgﬁéﬁ agﬁré}]d@nber S

fromthe set ers f any-“cofbi nation of nenbers from
t he set. f[aﬁﬂﬁé}seq%tene&se(mcﬁ&@prc&n&eﬁs ¢rhaoderd, uepptdsorssaral @harssggatedy t o t he
cel Jul ar constiguent of set Each fugqctl on is a rmdf')fi cation of at

Coal aneSHIBrCHET ar buess BevPRDeT BPUNICE AT Sirs R bEIER005] Mot o ¢ hat

the foll gyREa RSS! ?'h@%éu?fb fefdr 8 HAYMER oFaBifo £k SNy 24htE aPhd36 @ik hRp med
for each function fromthe set of functions (e.g., a function set Fo) and

t hen thi sncdw@rmbﬂemsph@mmwm%@lqneb:eamécﬁeﬁdhrogalmhﬂac@(bﬂsahdrm(dmt i tuent
fromthe ther wo cellular constituent fromthe set Zo
is associ 08@%%‘(%a?ét%%la%%a%({e‘fqmg?hﬁﬁ%ﬂ ons FO for each cellular
constituent fromthe set Zo and for set function fromthe functions FO for

a given 10092¢iFG! 2shosanslowdtaftfor @ﬂ&ﬂﬁg awmﬂzll aPdl1are cospashithatmgan
original version of the conputer nodel to produce a value S, Once a val ue
s, 205 p,pggﬁgg@,lcplqa]@glcg]aqyﬁvﬁn frrattsptingghiological state S from a set Zg of cellular

constituents, according to an embodiment of the invention. In this embodiment, the user
starts with a set of cellular constituents that have a potential biological activity for affecting
a biological state. The set of functions and set of cellular constituents comprise of one or
more members. Using this method, the user is able to prioritize the functions of each

25 cellular constituent and also prioritize the cellular constituents. This priority can be used to
determine the priority of scientific investigation on cellular constituents and/or functions of

cellular constituents.

[0093] Using this method, the user is able to create a subset of cellular constituents having a

30 potential biological activity for affecting a biological state from the set of cellular
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cellular constituent, the process can proceed to step 230. [0096] At step
210, information for one of the functions of set FO for one of the cellular
constit uewD9200568€t Z0 is added to a conputer nodel of thechushryi46enl
state. The conputer 15 nodel represents individual biological processes
associ at ednsfituentst [fthelsilbded gincldve gerptraemipgrs fremsthe egtealbmembers fragi thechgfor

bi ol ogi cal Ero .esses%tjs a %)rgrcest%{:rradi fied by the one function of set FO.
The conpdPeroRpdaon & ReRPTYICEHME 8™ eval uat e t he effect of modifying the

i ndi vi dual bi ol ogi cal processes on the biological state. [0097] At step
220, the [oo9aput etep 70dE] setF} bf fuheticaddedassigaed tonht cellularfcongitudds of set g one
20 cellular constituent is executed to %r Qduce value Sx for the biological
stat e i nEepiugctienisaamodificatipn of gk lepstone piplogsal peycessridhe biodogsabstatelS-ul ar
constituent. [0098] At step 230, all of the Sx values for cellular
constitu ' - - : '

pr oijced?ﬁ/ﬁégﬁ@%ﬁgg{ ﬂg%gg{pﬁ%@ggﬁo%&aﬁlngﬁ?% tﬁ‘? %lg)saé{rg?g 0(??“ gﬁb&?% tdhe

f unct i ondoradaclafiynctibn friom the kétwlf dunctionsfei g Lrefunstion2st F) @80 theatthistoepral40, a

sel ection characteristic for potential menbers gf a subset, ZI fromthe
cel | ul ar PesR e veeoatse ocach Sl Tt flecd Fura ot pets G

"sel ecti QARG EEA IS the STEADS aSsobfatddanitRitdlowR kaREFukYiohdE,; ¥si®dach The
sel ection characteristic represents the desired results on tohe bi ol ogi cal

st at e beicaldulat apastatdent Trng therset Zr dral faegns fenstion fiohethadarstianpFalor pgbn by t he

use In one enbodi nent., t sel,egtion characterd st | nmpri,ses. of .a set of
i H%r encals GARTuaR Siens 1R A28 e LR sty fo SRR LRERrRug The
val ues behdigl ©IFBAIRE, valf'S,. Thc¥lvaRike () 2HPrddiied/f6i502h 16#6idn feeanip| e,
between S, values for cellular constituents in set Zo to the value So. The

set of @Piylarconstducnt) hePracsss @omspesed by step 3¥i es of difference val ues.

[ 00100] For exanple, to predict the role of a novel gene Y in asthna

Synpt ons, @6? ihHat; 28 bR Fud@iohd6r RP¥ Slor BROBS ihe Ll

producti (!91 o] Agertae ?Elo’nlliln. :a{r%&gﬁ)ég’rrggt erqurm%gfl 5 of(?aosrthrra, vvict hOtaJlrt

modi f yi ngohdtitugntsonfesssZsis addat teck domplutea dyddiehofithe biolagidall stiatep diheenmputr exposed

to all ergen chal l enge and.the value for the state obtained conprises of
realiir omeROCEHEPESPiRa ARG Cicingeal Preserses praciaeg O D BITRASRg e A | <

bl ocked ijghst fiR ofGRORMIAuATBIR gicaA BEbCEABS Mia friddss RRHIRADbyIthe SHPRBEELHE & an
al l ergen chal l enge and the measurenent of airway conductance is obtained.

The sel ecttin Thharmptisr modelds demiguopkia ayglua® thérefTass of modifying ghedndivisuel wi | |

contain qn araneter. i.e...measu nt of airway conductance. This
par anet e?’lo‘j‘éﬁcﬂﬂ%"egseg@flﬂbefbl\orjg)lglfgg%%ﬁgach val ue being a difference in
ai rway conductance with and w thout the bl ocking of bradykinin. The
di f f er enqe@m7]iAtetep 220, the computer model with the added one function of set Fy of the one

20 cellular constituent is executed to produce value Sx for the biological state in the presence

of the one function of set Fy of the one cellular constituent.

[0098] At step 230, all of the Sx values for cellular constituents in set Z are compared to a
So value. The Sg value is produced by executing the computer model in the absence of any

of the functions of any of the cellular constituents.

25 [0099] At step 240, a selection characteristic for potential members of a subset Z; from the
cellular constituent set Zg is established. As used herein, the term “selection characteristic”
means a criteria developed by the user. The selection characteristic represents the desired
results on the biological state being studied. This criteria depends on the method practiced
by the user. In one embodiment, the selection characteristic comprises of a set of difference

30 values. A difference value can be a difference between the values being compared, for

24



val ues for the paraneter, can be a series of percentage increases (for
exanple, 50%-100% in airway conductance when the activity of bradykinin
i's bl ockewo oZhgsss4 i f airway 15 conductance is increased bpCTE%wh@nt t he
activity of bradykinin is bl ocked conpared to when the activity is not

bl ocked, etxmnﬁlet betweerobx Y?éleqs§01tWé‘ugiélc%ﬂfhtwtsclﬁé?ta@tt@rﬂ?esﬁh@%Q‘ Thescleler  and

t he usera(ﬁﬁr 'h?etsc 1{190 spgw?eq}ég%%hﬂfbr l%fﬁ ki ni n production during an

ast hma y nove ene I's relevan e di sease state of asthna.
Further, the user can also perform studies of novel gene Y in biological
assay sydoen®]tor exmftf;ilas, mo predict theeoleddatriovelegkn2 Y toraatykd syimptamnd, ione by thes
related to novel Based on.the results ro t he

Y.
and/ or blfBP‘Eft?i“Eé?S ngéﬂlﬂ@ﬁ’@t’@r@m st eHEOélPCtE:‘HhO YH O Utg‘%‘? ‘geﬁy to

novet ge t st hma.
e T a8 B s ST Al S

char act erexposed tape akksgergwmdemgy an'dhhe valixs fotr iz state pb@ired comprides,oft he
sel ecti on char act ertj sticis u

Sobeo TR ERRR TR sontiae: NeSE I oV DGRBS BlofR B et ween

the val uegmputer MtfeSand Bk virfheal PhidP & és@bseﬁittataﬁ%nergem shalRhg€ardRe be a set of
measurements of levels or activities of cellular constituents and

measur engn@@u@fneob@@lwtyl cenélmamp inebiasinediblee selrshHay Pbﬂcraqwrl&tl«?éieml@p@g}nc al
sta The sel ecti on ¢l n defin . Typically,
thehZeI egﬁ Ser? gl%sa% Pl stl c %E P\Ig%g%ﬁm?% %sllélr%:agé?%r(ee T a al%%o a desired

clinical o%ﬂdmmemhisrpatmt@hoaﬁmﬁe §§@bevﬂ&em§ac&w&lluhaieﬁ%aailﬁﬁr@eé action
characteristic can be based on a difference between S, and So val ues or

can be badBRYsAndustacaWithagd sathoyt thebleskmgeaf bradykiue The difflepacesohe.

character heggoy af 25

V0 05/ 065 AL R R iR in 85 SR TpetehipE RRHEERRIalplc oot el o)

const i t uantaireap comiigtance whelhéleacﬂi‘iriv)amﬁhmd)dainmmsalo:lbckﬂdt iThms,of airpdsher cel | ul ar

con [ tuent pr.ocess Thi, ctivati.on ctiv can be reflected
T er t ORI RERed Y Tore v aen vcpetipit 8 wadShin i Wo Sk ommAed S1 ne

Sel ect i Orwéﬁ%@sétwtysé h& bloMkkd, thR fﬁﬁctnfaﬁrmée&ema@élba@w BRrabferibitasitthy addron of

the cellular constifuents or processes, and this 5 activation or

i nact i vatandnhcmmrb@mb@etrthetdhbmwohpan pﬁgratlhlenmoduwnn dpongyr astemas in the
SX and So.v n nst e n ar_constituent
oanr esul PP Aevel B b ielEh R iituiader HARATAR oSy, Bufifir Helbr(RERlko
constit uqi&ﬁnnmdﬁeslomﬁém%&lm il Bl GAER atsAy sk @B o corfirhehdt €id igedteitdnot

only in nmeasurenents of the cellular constituents, but also by observing

andZ®r wetagdwlqlrng agfenEvs sraiedrisdiavebeensyY .+ Rasedon|the resulssofiemitha commiter n t hi s
10 inst aqﬁgd andrp ?ﬁ%@%{cg?&s@hﬁ{s ﬁae{he%tsérc agglgxpg hgﬁ%‘hﬁ r}ty?o 1'1&%5 %1%25{0"

decrease | n constituen 1 S™1 NCrea
decr ease foais bahoise by e goleytiddrpatar gey fdriaethma.

[00101] At step 250, cellular constituents having the selection characteristic are assigned to
the subset Z,. In other words, the selection characteristic is used to determine the members

25 of the subset. The selection characteristic can be based on the difference between the values
Sy and Sy for the biological states. This value can be a set of measurements of levels or
activities of cellular constituents and measurements of observable and/or measurable
behavior of the biological state. The selection characteristic can be defined by the user.
Typically, the selection characteristic defined by the user is related to a desired clinical

30 outcome in the disease state being evaluated. The selection characteristic can be based on a
difference between Sy and Sy values or can be based on general trends in the values. A

user’s selection characteristic can be based on some or all measurements in the values.
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pertinent nmeasurenents in the SX and So val ues. 100102] In one enbodi nent
of the invention, the cellular constituents in subset Z1 can be further
eval uat edwea2dexses i bed bel ow. In this enbodi nent, the rel acrarsshiqebet ween
each 15 cellular constituent and its functions are eval uated using

bi ol ogi cdlriseBry fuyeticams a cEHelacednistilugnt eap mesuitin &in achyatiapydnackiyatin ofg

eval uated.,i s rturb in a bi i gal S 1N rti r. the
bi ol ogi cgfheragésiglglérs(zylsl?e[gﬁ?r‘ltssoré) rgél)ég?egmﬁt% saﬂ%a?%yogp%ﬁfé%%gt%mﬁagl |er¥%/tgésé'ltte?1glgt e the

| i nk bet wefdin hitaswehbmtk af the Spahd Byredltiesara this msfanos thodtsectibnchaxaemste, for
novel gene Y the biological assay systemwuld be one that is appropriate
to eval util begrherdhaagtiyaden o inactyatiopehths se8tlargongtityendnar pogessss: Aidithis

proguct i Q&i\iat%ﬁﬁ BFidLE AR c?ﬁ ?%]Sbs%iveﬁ?b 8 gﬁﬁgmegjeﬂﬁ&ﬁl SRhsuRSRaYs RL €M | S

executed I'n e presence o e pertu r constituent to produce
a set of SfuandBj aruasallnether Reanset a Gifncfiomof a cellwalcoesitean sastesulofn thae or

nmore function values FVX, each FVX value being related to at | east one
funct i on HFCaspEr g"é‘l“falﬁF H’r\?e("‘ilbﬁ ?@F%ﬂ?ﬁﬁé?’??&“@%t PHTHILIISHERIIR val ue

is a nu”?édefsaéa?% rRRAHTE bhIS3h nieabutembabr fe cgmaxtéofng@t%eﬁ@,teoﬁeafsssy of the

perturbation of the cellular constituent on one or nore of e functions
assi gned observing agd/bt mieasuriog bshaviare ntodifiddeyf the cellwdar opastiteengaininghisquant i fi ed

by asuring the effect. on the.biological process that is.npdifi by the
e A e L S e e R R T
quant i fi @ellYr ¢IRSHUEAEDnt MiIgs LRY&KS or @craass tatl Bd @8eVtd By eembath theonst i t uent
related to the biol ogical process. Techniques for 30 neasuring the |levels

or act i vipeitenigheasatementsrin denseandiferveieare wel | known in the art, sone of
t hese techni ques are described bel ow. The function val ues FVX are obtai ned

in the pg f - | ' : ue is
conpar ed (151021 ByoferhllRal LSy ol koAbl iEGh: nFabl ZEVE
execut i ndurthee ebalodted) hcddscrlsidhel ey s Irethnsl emtodemedistha cdatidnsRip DAOV €23/c885654
PCT/ US02/ 16461 perturbation of the cellul ar. constityent. For t cel lul ar
conkt it u€ ‘}la’s‘i‘ﬁ??q‘tél??tta&dﬂtﬁgumns g cyRuated uvene 815’?"31‘(?3 a%yﬁ&ﬂgﬁi-gﬁ}%t ai ned.
Thus, T Olce RAGTCONWRGEA YT s@seBz CElASERuAQNS pbtBBd in fbiolodtalAlarisfian val ue

is obtained. In the conparison step, for each function the FVX and FVo
val ues aiepauioplar, ¢tk bidlogehbassiyosystharsactysteinsthatds ppropuate fi inatstigeteites s of

bset Z2. the 5 t 7l | tablished; Cellul i t havi
he sel edoksRnsraeoedh e Forstipeat aEL{ i e et S0 Rl e S iRon '

char act e'biio%éiﬁaliaﬁsafyf&%};&(elﬁﬂmﬁ@l B&0Bhe it i RBplopMABtd EVhlidde theasoRip he
di fference between F and FVo val ues for each function of the cellul ar

cordl i t ubatwasainayel@gnt Yamnd bradpinis produetionin dhediaease ptaterdf@stha. ddea range of
differen 5ol ib LUEST thr% iy g'e%ﬁtse' iﬁ: e p?és%HPé oef’thje {)errtll}ge({ &%Ra‘r%&qs\ﬁﬁleﬂgﬁ)
(FV(err) ange 61)S P or>e par)f i cuflar
produce a set of function values. The set of function values consists of one or more
function values FV,, each FV, value being related to at least one function of the cellular
constituent being evaluated. The function value is a numerical or non-numerical value that
25 quantifies the effect of the perturbation of the cellular constituent on one or more of the
functions assigned to the cellular constituent. The function value can be quantified by
measuring the effect on the biological process that is modified by the function being
quantified. The effect on the biological process can be quantified by measuring the levels
or activities of a cellular constituent related to the biological process. Techniques for
30 measuring the levels or activities of cellular constituents are well known in the art, some of
these techniques are described below. The function values FV, are obtained in the presence
of the perturbed cellular constituent. Each FV, value is compared to a corresponding FV,
value. The FV, value is obtained by executing the biological assay system in the absence of
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10 function is the activity of a cellular constituent, the selection
characteristic can be a range of differences in the activity of the

cel | ul ar wongwdicsent, before and after perturbation of thecTasbt/ddar
constituent being evaluated. The selection characteristic correlates the

ef f ect opettirbatigeofithe beltuloonstituent. Eet the celfulamenstituesnimplar iegghel¥k uat ed on
at | east one of functions .of. set.. FO.of the cellu ar,constit.uent. Thus,
2 el Tl ARNEs et dayaviics AR EE s ylsote? 330 infifi el G B MERL 1 015
const i t ugnt ahflatFpaane ioBhinB@t Btht 3bmpirisahfsepl for@adthRnblicd ©EFValans Fat, e
being evaluated. The cellular constituents without the selection

char act eVRles eregpmpaisas iddestastion sharpeicrstis fPopetestad membersrassubget &z fromghe he

bi ols0gi C@‘L%s%{ tﬁ:est'af)lis%@&'.l eeltﬁﬁar?c%%@{it?lgﬁts %Qviggﬁleosteleé&ni !:hair;ﬂ:t?rgslﬁg ALt hat
di f ferent biof'bgi cal assay systens nay be necessary to eval uate the
di f f er entassigieldlto bsiseCDNSTHetsuleblich cHarstdiBet inZthis @RbddMRI thd ibverdionliows a

flowhart for identifying potential biological processes of a i ol ogi cal

st at e modatedrddhe fifferénee Pefvgen EYnand Fife niluesior sk pctie ArihesWA rent  of
the inveghd i é ﬁ%lagte%uaﬁgcp ' THE Jewlglbf% Qﬁhrh&e@ssti%'cgﬂgglatrﬁq oF A fhbiREs

constituent. ctionis a no Ication of at [east one biol ogical
process ottweder thy wllwgi Fat exsngtle.if the fetotipn 3ddes (HW andfdo) for afpartidule f uncti on

is gdded to .a conputer. nodel ..of the .biolqgical . state. The 25 gconmput er .npdel
 epltbs on Wit RRITRAS B! el ar Sqimuieds B et Shobie qsnn <ehES BIESGT cal
state. AQ;frgasdes Me aktiviRoitRdésiutit 3bndit@In® BebRt aRd MFAETATYaloRoPthEC eSS

nodi fied by the function. The conputer nmodel is confi gured to eval uate the

ef fect ofceliwlai dopstitgentibeingsivaluaigil c dhe pelectwashsragigristiecasrebitoythe giteeitod the.
[00104] At .step 32 t [of0) ter del r.epr ngi.n vinht yal i s in
Lo pr s Biogfor 8ne kARG ARl Ry FBE cxiBREE S B 1oB o ¥ edBi RhL 'S R

for the If,ofagicehhlastcsttubit. tThas, PéetitRnconstituchhassigned td ubsetA, isidemtiZa0, a
bi ol ogi cal stinulus is provided to a biological assay systemtaq produce a
bi olSogi c&F acellderroastityenidhat hase higbmofentigl efaficating thebiolpgrsal statgbeing \Wp

02/ 09565 ' ' ' ' i-al. 00l i val ent
of the Vféy@%%&?? ]I%ém&ﬁ@ga]r gﬁ%tﬂeglgéb\?g %lgitt}}:ézﬁéieldggllé %&ré@gﬁ%aﬁ%&c& g elgeigg ogi cal
equi val embaved 1davhpotbntidl deyi affetbtigg thi diol &gios acute nit Wwpuldbampparenato one@fphitlant he
response val ue obt ained fromthe conputer del (also refer ea. 0 herein as
R,) to theat g@b@ﬁé@%%‘l"ﬁf@“ght‘%ﬁﬁéﬁt W%‘ﬁ?&g%f‘%ﬂeéﬁ%%ﬂ eV&ﬁ?‘af‘yé‘E éf{teé‘?ﬁt( al so
referred cEﬁuleeéo%tri‘tuéﬁso?s@&tdy [00105] Many biol ogi cal assay systens are
known in the art. Biological assay systens include cell-based assays and

ani mal nodels. The cell-based assays can be preforned with either acute
cul20ur es [001.08] F¥ariyshouislaylovwohen dor iemsifyingparentiel kiplogihl progesses adidd t hen
cul tured biological state modulated by a cellular constituent, according to an embodiment of the
invention. At step 300, a function is assigned to a cellular constituent. The function is a
modification of at least one biological process of the biological state. At step 310,
information for the function is added to a computer model of the biological state. The
25 computer model represents individual biological processes associated with the biological
state. At least one of the individual biological processes is a process modified by the
function. The computer model is configured to evaluate the effect of modifying the

biological processes on the biological state.

[00104] At step 320, the computer model representing a virtual stimulus in the presence of
30 the function is executed to produce a response value Ry for the biological state in the
presence of the function. At step 330, a biological stimulus is provided to a biological assay

system to produce a biological response value (also referred to herein as BRy). The
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in a dish or cell line cultures, i.e. cells that have been transforned to
imortalize. Cells 10 may be from normal humans or humans suffering froma
di sease bwprgosicsdi ed or from non- hurman mammal s | i ke rat #cTnisorje4and so
forth. For exanple, cells fromnormal non-human nammals or non- human

manmal s bivdegical stimnlusad thabirdegica fequivaleht of the vigiuabdinudusend the biolegienl For
exanpl e, _cel | h ; . ! i f
cxarml . 68l L TR LSRESR A ARE Abbpr Al bl T,

mce, ratémp@dthsSespodkt Nalud bbikihed &dinihk com@eles medeldabanefered toderéindel s of
di seases _bei ng studi ed. For exanple, aninmal nodels of obesity or diabetes
li ke horrBzwdg%reémg velyp pbtaned feam a bicdegical pagay sydem (also relefisd toherryy ati ce
naysbe u%?p [ 00106] I n one enbodi ment of the invention, the biological
assay Ssys é%1enployed in the present invention is a biological equivalent
of the biological state represented by the 20 conputer nodel. For exanple,
for the pO0A0SpM=nal batladienl afsaglspstemy aretkimewoomphstast Brotheicat assay sysppnessent  an

obese patient apd the biol ogi cal . ass st used can be a hpnozygous
Ohece P it et i aaf abial d1odals She Gl RO eSS Fin bEPRBTREL A o
that thecfRemph@culiPds!i.c. {RPaRERinAed flohthkhal Q%nsAhl tREQCARISBEM Afitukdte
bi ol ogi cal assay system AlSo, as would be apparent to a person of skil

in the afntadisher tel e pilwresgi.¢ aklledal have baen transfargied thanwponalise £ pls not

me exactly the sane.or identical. lt. is not nec [ he. bi i cal
oo, sy St REn AR Bprafhd bt bl B AQTRAST AL MR hBUER ror
exanpl e, hiigan hhenRaI9liRgiEAImicE aad €o Brtho RS ek ymple Neell€ Gt &nalBsiehugam
represent an obese patient and the biol ogical assa; .system used can be

acut el y swmmalsgr se-heman pammaloihatyrg anisiah models of ghesityas diapgies mayHeogi cal
assay s u | ues
30 boi g S 4L SRR L SRRl SRR s D) ERIRE (0, REPrRERARS ! R
responsemiad may beusgl. Aindl mddels cahbe nel-masan mbdéle pke mide; cats,add poborthes, t he
conput er _node] can be a podel of adipocytes or .a nodel, of obesity fhat
ncPudes TherpeRy rbdelited G s ROIHRof Sgre beits Fydad. Bey Bues haimat

PCT/ USO ZHOQI%Q,JOfo%é‘ﬁfgﬁJPd%@teQ?ik@ th'ﬁ%ng%ll& 6bdse ¢4H)t ditBetRf (BRI Sty an

ani mal nodel in whi the rel ease of eptin from adi pocytes can
measur ed (ruB) suge thimebdbuseliogi cal assay system and conputer nodel enpl oyed
can depend on the cellular constituent and the function assigned to the

col o R b R e R B i B S, o
bi ol 0gi ¢ @kespiitafRE$i0S i94 bidldpical 6glieatntSE Sebiolbgicyl stitd @adpresshiet by’ i S _
:rrp2|00yed cL)rrrllpgtes gg‘()iglt. eFror rer)?acll?ll)lé, for glre%?glo gicr?ll s(t)zlteo gtl" gbaelsiti,ttilgyolrggutérsmg&? lcgl%/ ed in
represent an obese patient and the biological assay system used can be a homozygous obese
(ob) mice which is an animal model of obesity. It is not required that the computer model
represent all the biological processes of the biological assay system. Also, as would be
apparent to a person of skill in the art, the term “biological equivalent” as used herein does
25 not mean exactly the same or identical. It is not necessary the biological assay system
contain all the processes modeled in the computer model. For example, for the biological
state of obesity, the computer model can represent an obese patient and the biological assay
system used can be acutely cultured cells from a homozygous obese (0b) mice. The
biological assay system and computer model employed can depend on the response values
30 being studied. For example, for the biological state of obesity, if the response value being

studied is the release of leptin from adipocytes, the computer model can be a model of

adipocytes or a model of obesity that includes adipocyte function and the biological assay
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bi ol ogi cal assay system The biological stimulus enployed in the present
invention is the biological equivalent of the virtual stinmulus that is
representwo oyposishe conputer nodel. For 10 exanple, for thechushogiscnl state
of asthma, if an allergen is the virtual stinmulus for the conputer nodel,
then t he skt 6an baritheriareall gulturs of adiposdesarsd apunalanegdel wy wish therreleasstafer

xabl €. 1l LEYEL R e hesb AR 436 O UG EAARGEEL LA GOURMLRE 00!

of an adi I ol ogi cal "assay atty
acid are nﬁiﬁiﬁh@ﬁpﬂoyé@m\kﬁbencﬁﬁn thie wkldulbeconatipentennt theofuactisar soignad toxkeé | | i n
the art, the term "biol ogical equivalent”" as used herein does 15 not nean
exact |y CRAMIaGAESHueRtdenti cal . The biol ogical stinulus and the virtual
stimulus can be simlar in effect and/or function. If an allergen is the

virtgal - §h0104) #he teri®s Q?ﬁiu@’gh§§§ed hefeifebtss dﬁ%"g@nﬁﬁ@n@ﬁorﬁﬂéﬁtﬁ%h%eqﬁatm' ch

has the same effect or function as the stinulation wth an allergen. Thus,
t he bi ol pgiduats sthiamgd usalcarsoimeaifulkebialogedal pnogmc;s efm glegical ftate. Adivirsl

degranul at.ion gt mast cel l t hat he sane effect or
oo g on S s ARsbynarcotouBE Stk efas d bigidka SiRubisFe fRREyEd ins
charact enigib @alta@salyQ%tEmf Wh@%‘i(ﬁé‘élbﬁ|stlﬂiuﬂls%i;ﬁ@5ted9ﬁ A rERAt Piventidh8s the

bi ol ogi cal state nodul ated by the cellular constituent is established. For

exanpl e, bmieglc«ﬂ@emvalant efdh¢ wetughgiinge e that isrerrpsented tberthe eoraputaraodad) Bagt i on
characterjsti S ,bas r. n r | ue
oo LPCL S Bhhf, b RSP 8o FhEAR BRLIRE0: HOBGRRRNTG- YA e

obt ai ned compuret hwdbl, ﬂieﬁ gmectﬁblog&ﬁasmﬁmas esad cE@Id a@@b&jﬂﬂneﬂletgm Hehiahdron
characteristic can be a range of differences between, for exanple, the

r esponse S¥nPplE, ®ihe lgygls of ﬁi@e @ftwaelgﬁ ez chapgsdgn acoppnics merel of aasaérpogyte
sel ecti O’Bhe%] ﬁrtﬁé?ﬂ;lgfog | el?é‘veﬂaéﬁﬁee%t QéIEa haﬁéﬁd TRAveeETE Wonld 5L L he
ogi‘ca IC

response val ue an response va I f the conputer
m)del andppdrenttio alpegon af slal sxa;hesayts tlmrtexbmhlaubglclal @qmmiemae’éqmmdd heremeduesr, t he

olo%ycallﬁroc i S cons gﬁg h#gr poé nti.al of bf ng.
at edObfpeahexacky figsame o ‘F'1‘ °$‘ SPMBIYS © dftualstipy
eval uat eghe sEdi1afth BALQ %ﬁ@‘éﬂﬁngéﬁJsﬁ%h 104640 id HOHRRAI ﬁim@lh@ Rhe3siBtog iclaﬁ

bi ol ogi cal process having the sel ection characteristic i s |dent|f|ed as a
pot ent i alstltmmbisogcct@dn lmamesgmu&mduﬂueh bas thy sarheeffestt bufiactiooassthe stirmnlation

Typi cal | ctio nstituent ca esul t

Sobivari S et e b b asoth i BRR Sink et sl Aok At gt shel Bses.
Thi's act ig¢glah@Atied of Mad bl &ria@ of@P afdnt fRt hache sarhdeff@t bafudcBor@ARer enent s
in the response val ue and bi ol ogi cal response value. In this instance, the

sel 2t i onlletggracteristic will be either the activation or inactivation of
the cellular constituents or processes in both the response val ue and

bi ol ogi CE[bOer%f R?ERf 3!@,' a*Rlection characteristic to identify potential biological processes of

the biological state modulated by the cellular constituent is established. For example, the
user can define the selection characteristic. The selection characteristic is based on the
difference between the response value obtained from the computer model and the biological

25 response value obtained from the biological assay system. For example, the selection
characteristic can be a range of differences between, for example, the response value Ry and
the biological response value BR,. A user’s selection characteristic can be based on some
or all measurements in the response value and biological response value. Typically, if the
computer model and the biological assay system behave in a corresponding manner, the

30 biological process is considered to have a high potential of being modulated by the cellular

constituent in the biological state being evaluated.
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Typically, the activation or inactivation can be observed by conparing the
pertinent neasurenents in the response val ue and bi ol ogi cal response
val ue. | nwotomeyseshst ances, a 10 function of a cellul ar comsmitSozmderan

result in the increase or decrease in levels of other cellular

const i t udAOHI9] Mistepi3aestha biwlegicalj pracesduving thesdeciopghageterigiq ia ideatifiebt onl y
in measur .t he t r\d. ng. and/ or
roasur | ng BaRRu o al ot Blp RN} HEPGRun Who f8, MpRRRS o

i nst ance oftalvellslet @tisiiontcdankesaltan itetdctvaridnl orlieactieatidnesf difee celhdarease or

decrease in |evels of the cellular constituents in both the response 15
val ue an@OBHEIONS Yprosesssso i aFHV N oFypactixptiqn canhe retiecieddacedingecr ease

can e o : : n response

Ol nC and SRR in BRI AO AP RESibBERE e IRASULATE Mt Inbilfocl 8

i nvent i onselestian chatrdeodtistio wilp be ditledr ithegaciivaticogeroaictivaaestsths celiutarol ved i n t he

action of a drug in a disease_state. This enbggi irent of the invention
1“5?‘6 ©

al l ows SANFLRGNTS of HIPESFPESHn ﬂ%‘_t ¢ BPBYISE AP IBA %‘%catl FEPOHEe Y vol ved in
the acti o3, #E Y&ivadOn GPRACVIEBh SaPbe &ﬁk‘%ﬁeﬂ‘b?%%hfb@dﬁ?ﬂle%ﬁ%ﬁﬂ to

predict bi'ol ogical processes that nediate the her apeutic'effects of a
drug or bnelsegineals iptheoespoase vdhet andchivlagisal tesponiselvalué.f batkerofistancds,ag. 1 n
many. i nstances, .a rticul ar dru roduces the desired therapeutjc effect,
but Tl so TURTBRRS B b e sBlugi ral sl b B nergiog A AL ISP B LSY nvent i on
can be usefuhPcdiktfless. Thik@ndrtak 00 deataspi®ie6ISesn bo¥dlc¥Rd notodli@se unwant ed
side-effects. Very often, drugs produce 25 the desired effects, however,

t hei r medhepsisments of ghe eshulas constitugatiebwabrody oRservingeand/oy meapwingrhehagorst t he
nechani s . i J h ificati . . t he
it al - deaREby B8 AR E R BRI GER, hE Rl BaPlell LR 8 11T,
The bi ol agtherathe iresqea sedacadaseinf lovelaobhihe keljilaradonstitgants Byisdte theaaspohse

| evel s or activities of | 1 ul ar

obt ai ned, for xampl e, by neasurenents o
conkt | tueVﬁI@ agﬁﬁ’f@g@s@ TERPRYLH t“évpbqaflbfefég CaEPR OhMFEAS D FAGEE @ %rveg by

bi ol ogi Cfl:'on%taﬁﬁ th tﬁi&eh@ﬁ%&s‘i&éﬂ’ién@é‘in thé 1%8561@& Y Qe an@ B dica Fdsh sk vame Of

cel lul ar consti s can be neasured. 30 WD 02/095654 PCT/ US02/ 16461

[00112] The neasurenment of transcription of cellular constituents can be
per f or red00¥18) Onexarbolienent of thg imveptipn siremetho faripaedivfirigcthologiepk preeesses

pol ynucl eot i,de, seguence ngi which,. are i ilized.to a.sol.id suppart or
o T ace., TRV B AR o S Sribae s oy ok RO bGy B AR ergRR RO
sequencesan wRér 6 PREIINTRE bisRFURNERScREs iV hraioRNA in TikaicBopef ¥ artug! eot i de
sequences of the probes may al so conmprise DNA and/ or RNA anal ogues, or

condl nat ilgnkediments of theheengen gailes wsst teipredist biokrgaenl processes fhabmediatedle al so
he synt he[ﬁér%;ﬁe%tic ’%H‘é&t@%b ﬂﬁlﬁso‘?%'ibq%i%&préc‘ég&s Wit SRS H: GidR! drROREF L ARG de
sequences. e probe sequerices
In many instances, a particular drug produces the desired therapeutic effect, but also
produces unwanted side-effects. The embodiments of this invention can be used to predict
the biological processes involved in these unwanted side-effects. Very often, drugs produce
25 the desired effects, however, their mechanism of action is not understood. A better

understanding of the mechanism of action can help in the modification of the structure of

the initial drug to synthesis drugs with improved potency or efficacy.

[00111] The biological response value for a biological assay system can be obtained, for
example, by measurements of levels or activities of cellular constituents and/or
30 measurements of measurable behavior of the biological state. The transcription, translation,

and/or activities of cellular constituents can be measured.
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can be synthesized either enzymatically in vivo, enzymatically in vitro,
(e.g., by polynerase chain reaction (PCR), or non-enzymatically in vitro.
The probeworozppssbes used in the 10 enbodi ments of the i nveatiuse/e@nt be

i mmobilized to a solid support or surface which may be either porous or
non- por oUi8011Rp Theregapirenert jof tprsshpdomnredcablulap epnstitentsan e psdefiradc 5 whi ch

are attached oanltroc [ | ul nyl on

b i o ERnple uhily SR GRS i T AR ARE eBliad Seobee ol Bihich
al ., Eds.are é&ﬁ&nhﬁ&ﬂ 8GUbLAA sEPport diGurfadd. [Fabexahsie ythd/brobas maBempeise, DN@l s.
1-3, Cold Spring Harbor Laboratory, Cold Spring 15 Harhor, N.Y.).

Al t er nat iSG@HOpcesy R@Asﬁqpﬁl%m%@?ﬁdwe%ﬁ’ﬂﬂ%és Npeand %NéssThér pl astic
surface. gy&wﬁ?l@&@&éﬁs@é el &%h% Po’i&%&{n‘ gtdls%o bﬁﬁé’ﬁf@x mﬁ/cﬁ}ylﬁ%%@%%ﬁé%“?} 0

m croarr consistfng o sol | ase he sur
are i molebhbzradons thefeof. ambcpnlymﬁcle@xmeyseqmdneeﬁmfdhwro@as:imaaalsa bpemthaidedn of
DNA or DNA mmcs, or, alternatively, &Jlatlon of A m croarray

conpri sedugleatifs sgguenges, ﬁu%hmasoﬁya@ﬁ%eolagqnagﬂeatﬁ bIcHBTIOES: zﬁhe(%roae sequences
hybri di zg hBezylﬁhése%dfeﬁﬁer%efmgﬁeng)ﬁn (ﬁ%krﬁ%n%ﬁ@all?@ﬂ%ﬁrd {e.5 6y BEPRRROF the

bi ol ogi cal state, tor exanple, noSt or al nbst al genes. [ 00113]
The measwhemeedctioh (PCR)sF avn-emzynfaticelly wl vatro.c ®hspioba enpmbcsmsebm ther f or med

acc dln er net hods. For. exal wh en nitorin

o ol n EtodimeteoClhe BReafiar sencrm@iogreqio # o dpoe IR BB ool

const r UCtb'er&khé’r ﬂUr&IsQﬁ%B@)bofdhsV\'beEEka%ﬁ)l@'tl‘i@;lbrﬂgessrhﬁﬁﬁe FEINRIdIERide RERRhddsZ ed
nonocl onal , anti bodi es specific to ity of protein species encoded

by the ce’i’hlclgefn@ﬁ@CheAm ﬂbﬁmcélém@@nofa ?qmrrégléhltanﬁ or fillers (Rysh hwbridizatiopact i on of
t he encode(c)i?éor ot glr eﬁ?o"% w@tﬁﬁgﬁz&tﬁb‘% gr &\ﬂﬁ)r%%k%[ ot E]'E’dQS anw@g@lérctlgﬁggactl on

of a dr ud’r ng nonocl ona are~wel |

known (S%Labor@ory Maﬁhi)VQrmrtdi ,0as1e,1-3 J&ﬂ&Spﬂﬂg Hafidir £aborétobpnldBpriyg Manual |

Col d_ Spring. Harbo N. Y 2 one. enbodi ne 30 nopnocl onal antl bodi es are
1

rai 5ed ad#he Nswt Adema n@mthﬁéolfdrsg@ﬁ%%se@g? gHYPei-aed opRlaseHBliFe
sequence ylashfith eﬁﬁ%hem&nwg@ng@@%mw yARBY ARG 1o RIcRlaRia0Sof Bl Ne_cel |

are contacted to the arra elr Ing is assaye assays known
in the arcbnsmtAigtcd‘rarsahdphisp, opthetseifase cfavhitiears eparobileedd byopwletiati ofensi onal

el el ect r horesis systens. PCT/.US02/ 16461
O & ool BGRo . SFRat f spirudh & BRGNS e SRy dnd ¢ ypi cal | y
i nvol ves 4, ?Ql'atn% SERKNIAC Aeﬁ&%mgy e a Sinfde \HtHTﬁ{'&H&@dfaﬁJail ersiddiy

SDS- PACE "el ect rophoresis al ong 'a second di nmension. See, e.Qg., Hanmes et
al .20 199dg. geélybmwmnb) pitasifesprodedts P maey pisthe genepnm thei gﬁaomAp thedetogic®L
Press, % drk Shgvche ko et tail 1996, Proc. Natl. Acad. Scie. 5 U S A
93: 1440- TS OIXGMPHe BI9SLyT alpost Al ANC genks  15: 1519-1533; and Lander, 1996,

[00113] The measurement of translation of cellular constituents can be performed according
to several methods. For example, whole genome monitoring of protein (i.e., the
"proteome," Goffea et al., supra) can be performed by constructing a microarray in which
25 binding sites comprise immobilized, monoclonal, antibodies specific to a plurality of protein
species encoded by the cell genome. Antibodies can be present for a substantial fraction of
the encoded proteins, or at least for those proteins relevant to the action of a drug of interest.
Methods for making monoclonal antibodies are well known (see, e.g., Harlow and Lane,
1988, Antibodies: A Laboratory Manual, Cold Spring Harbor, N.Y.). In one embodiment,
30 monoclonal antibodies are raised against synthetic peptide fragments designed based on
genomic sequence of the cell. With such an antibody array, proteins from the cell are
contacted to the array, and their binding is assayed with assays known in the art.
Alternatively, proteins can be separated by two-dimensional gel electrophoresis systems.
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Sci ence 274:536-539. The resulting el ectropherograns can be anal yzed by
numer ous techni ques, including mass spectronetric techni ques, western

bl ot ti ng,wand/opsssunobl ot anal ysi s usi ng pol ycl onal and mpaaalsonad461

anti bodies, and internal and N-term nal mcro- sequencing. Using these

t echni qudgvo-flimengiopalsasi pleetranbioregisris VY kaown s thgaet and typisally Biyobyks ot t he 10

o _ eore . . th e \ OF> & |
Lot s cREBRUBEMDARE, BifE ARNR AN LRy SOTPACE b Dl B C€1 1S
de: Iet: on segond\derhewsigH. @iefé%(é).g.,blfa{m_s spasil99@; Ge@Eﬂﬁetroﬁlﬁlﬁ&slédéf mﬁ;anf Al es of f
ul ar _const| tuent, | Ke r el ns, n e neasur n e | MTeNtS, O
Chi's i nvERatsH ABRToNS. Bys@ae%gy St HTS%\%EEYPSI_@H%?@.Yw i 3f‘t°yNﬁ§-a‘%?ﬁde%@ﬁt s can
be 15 penf QrAored :gxoﬁaxsfs%ﬁb&&r@'al., 1ogChet ¢5h 5191 sPNUSH ﬁa%deal@\h%&
cul ar ; ere the

appropriate to the parti activity being characterize
acti vi ty Screnod 86 536-63% nTleatesulting siedraphtiogrms ¢aa beaahlyatdby motreiin can be

contacted %th t he n‘ﬁtural substrat.eis .and the ralt e of t .ansfo%mati on
measur ed.t© Eiués’t“?f%u BE MARY §PGFH_I]Q}BF‘{?8 c @Bf:sl’éi‘;feﬁt(?ﬁ”?ﬂtt%i BT tts, for
exanpl e 38596 'u;ﬁh% 881yelonaNarAGhbnitR I dAtiBofiks) Ghad hteRAPARIN WrhdindPMcrot he
anount of asSsociated 20 protein or secondary consequences of the

associ at isequensingh UsingahengriechnisfuesiiiNapossitde tocideiielt 2 substasial frecitomrafa@ll the so,
whe only a functiopal., activi -1,s _.known,...for.exanpl e as_in.cell.cycle
contFol . PhPins Pricieel rae Btvey ph¥yBcaR P Bh LEIGRe fosuilen- rvean
enbodi menkp&¥ed th18 divpy 6inl @ls nidafieddiyheds dektisher Preeerplesdiol/e dpetifier € used
to identify cellular constituents that can be used as targets for the
devel opnmeé§he.of therapies 25 for various disease states. FIG 16 depicts a
met hod for identifying whether a novel gene can be used as a drug target.

The user [b‘@ﬁ%ﬂ %A&fig{{ti’éfﬁ%f &'TluFJP Qktiibnt, ke %F&teiﬂ&%ﬁ be hﬁ%ﬂ{r@@&ﬁépﬁnbdﬁi‘&\éﬁ\s to the

user to ident ol ogi cal processes that may be regul ate y the novel
gene. Badéds orventimn drandledgsaiadn prcb cessesmemtenAicfiviedmesduecoegs candrenul at es

putative functions for the ovel genpe. These putative functions.are then
Desiod | MEEORBIHLRN a1y Hypthihah Piachmiian PhBREL B5ae PRSP HE Fene | s
hypot hesizggty &igg Aardktérle8: Wikr8 iHe@8fiviROint6RePL cR@hiEArARSfokRAtRE, tHehe

met hods described in the present inventiion. This testing determ nes whet her

any of t vellulpypratdiv earf heesmiastes with thh @atuoal shbsirateés)handethe rage pbimarisgirmiaen

affecting the biglogigal state in 32 WO 02/.095654 PCT/.\JSQ2/ 1646 whi ch the
casure eﬁ @ie @Vl? myolves association i qﬁ (S11 | y I €Xd fé

novel ge P Vi c}f BECA&dV 0 H?é(y 0 e i C%Hﬂltﬁ’ Y XOIBI® i ndi cat es

that thesgélatioh\6€ah biflatcdBNAGIMhg edrhsiet withDAOtHeGinthaht Stadiciatéhe novel

gene is not further evaluated as a drug target. If one or nore of the

put 3 i ve PrefgELqrGaeondaryconsequenass of tgiaswrciatign,fueh ag Huounthef MBI gene i s
further (%Ya?lgéfﬂ)teﬁfjcaﬂ%e%&%ﬁ'rgdt g&ﬁ&?%vher-g%?ll}“f filnc & a@twi@qm(ﬁo&/r?, for example,

as in cell cycle control, performance of the function can be observed.

[00115] In one embodiment of the invention, the methods of the present invention are used
to identify cellular constituents that can be used as targets for the development of therapies
25 for various disease states. FIG. 16 depicts a method for identifying whether a novel gene
can be used as a drug target. The user uses information known in the art and/or information
known to the user to identify biological processes that may be regulated by the novel gene.
Based on the biological processes identified, the user formulates putative functions for the
novel gene. These putative functions are then tested in a computer model of the biological
30 state in which the gene is hypothesized to play a role. This testing can be performed using
the methods described in the present invention. This testing determines whether any of the

putative functions of the novel gene have a potential for affecting the biological state in
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5 1link the identified putative functions to the novel gene being eval uated.
That is, the user confirnms the existence of a relationship between the

i denti f i edofoalgissons and the novel gene. 1 n one enbodi merCTafSor/ina61
invention, this verification is perfornmed using biological assay systens.
The novelwvhigheingvelgenaiishwnothesizeddoplays g JAdeLpmpptsr srpdghindicaies fiftect of
this per I [ I el . identified
functioné&yégég%gﬂn§%mgégﬁﬁﬁgﬁggH%ggagggéﬁr %??%%Q%;E%kﬁgg%$ﬂggﬁé are known
in the arevalukied aex dfigltasget. NE onOwEmoregdite patatiteefupaions affect thybiotegidasit i ng t he
| evel s of the product of the novel gene in a suita cell culture system

The | evelS§iedirnsRe By gensdd fweﬁ@Y%{W%@%&@u&rta}rﬂ?tbgjif?ﬁléergﬁﬁr YEmISIo or
" e mentdud e ARG RIBEGHORL Ihe nblARehabdifevaliAe! TRt | ons,

or translocations, or protein degradatiofm pathways. The novel gene can
al so be penfinmditbe ekigtehcrosfeaslatignshiye bétwebrethel identiffied fiencpipndarst thefhovdigemov el

gene usi ene, repl acenent techniques,.epigenic. techniques,.or with cells
expr essi 8 o EmhodimsRtatihe mygpiot, flaviriicalon i Regformybusipg Riofoeisal psvay

per t ur baty @BmONThd Eovel P&l 9 BerneBd R BiBlogidarsksBYsyiRAPMId thE efiB& ogtfigct on
the biological process related to the function. The effect on the

bi ol ogi cglertprbetiesis cvaluated by sugasaring/the effectiondhe tdgnineedsiynetiamat Sevsrall evel s or

actjvities,of cellular.constituents related to the 20 biol ogdical prpcess.
Techhi qu gcwweﬂé’égﬁﬁ?rﬁﬁtl?rb@leq Iéovgﬁ g%ﬂ?tair?/llt(?c‘?“ér’smotke %%‘I th AP ESnsti 1 Ueht s are
wel | knowné Barl Beepertutbed B9 Rodlatinpaiedvels bR tipyesd it 6f the 516V ¢1enk alwygtabiEhe
functions that are nodified by the perturbation to the novel gene are

conf i r mecell Gulbere pysiemi dhe lavelsican hg degreaspd yHing artessnicr rHOZKEF ARPIPhes t o

t he novel i . { Lf:ied by the
por t ur bt i S ARE: BpndEbor HRARR, pRkh HAGH ARG EEP ral B0l |
drug 25 tpastgitdegtakation patimnesysomheaoeelrgede Earealso bdgertvoheel bygwoeasisg thet f urt her
eval uat ed. [00%16] FI G, 15A d Eicts.a rochart illystrating a. nmethod for
pr eff cti H@"eﬂfo‘_?fé ?Pr_é’FiUCtlﬂf ('}I'fb‘bq"@g EOgASNG ECYC P aéie‘BS‘PtltE‘_f BBt fent for

af f ecti nGe@nRful, QI cefll BlftessingBae ?;fbr@ﬂiét@@eneﬁﬂ&ﬁf& hélvity! @h@%fféé&lofﬁlﬁé Ivity

of the cellular ‘constituent, the cellular constituent can be further
eval uat egeftorbatiev e tierfemdtionas can b olained e meagiringttepefE00n the elpgicd of

functions is assigned. 30 to a cellul ar gonst,ituent. Each function of the
set FO ofpr‘?‘ifﬁi:‘fe’?aé%gtogge gmﬁﬂﬁ‘?'ff}éea‘ft?e&ﬁorbﬁw;{ml%lﬁ% ?ro%eﬁﬁlsﬂ?%ﬁlflﬁlﬂiai’ process
of the bigbkfOdAR) medsafetnettts dilevl £t abibifies bNEMunmEbMtfeats reRRdftyet i ons  of
the set FOis added to a conmputer nodel of the biological state S. The

conput er bigldgical pregssesEeshniquagifoy mpasiring leyddyercastivisies ebealladar sensbithemtseate wi t h
the biolq e'lgl?xlolvént 1%&1% artA‘ tsoxln%%ﬂhegs? gecﬁtﬁgl\%/%gcag%égsgg§é ablggc[/biljﬁ? ﬁél%&c%sslt atoafret he

i ndi vi dua ol'ogi cal ~processes a noditie unction. The

conput er médified by thepentfiibgtioieth the nevellguiad fre chefirdiddac be dinceipal thyi iuyetahe
bi ol ogi cal. processes qon th

e
high potential of being related to the novel gene. If one or more hypothesized functions are
modified by the perturbation of the novel gene, the novel gene is further evaluated as a drug

25 target. If no functions are modified, the novel gene is not further evaluated.

[00116] FIG. 15A depicts a flowchart illustrating a method for predicting potential
biological activity of a cellular constituent for affecting a biological state S. Based on the
potential biological activity of the cellular constituent, the cellular constituent can be further
evaluated for development as a drug target. At step 1500, a set Fy of functions is assigned

30 to a cellular constituent. Each function of the set Fy of functions is a modification of at least
one biological process of the biological state S. At step 1502, information for one functions
of the set F is added to 2 computer model of the biological state S. The computer model

represents individual biological processes associated with the biological state. At least one
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bi ol ogi cal state. At step 1504, the conputer nodel is executed with the
added one function to produce value S,, in the presence of the one

functi on wh ebseFo. The steps 1502 and 1504 5 can be repeacadihoiesany ot her
functions of set FO At step 1506, all the S, values for functions of set
FO are cofheisdividuabbislvgical procestesais Spracghamodigicd by dhaniactinn. ebhecemipntert he
conput er nodel in.the,absenc f Lnformation -unctions. of .set FO At
ctep 1008Mdtis o fo ST B e PG R MR et PR HERIosP B8 B0 1R0c et o
from t he be6lbgithd stase. €At &b | S0 the Bmpufdr BiddEPibxedutdicwith ik dddvd oig: fuhétion
selection characteristic are assigned to subset F1l. 10 [001171 As nenti oned
pr evi ous|ty pradyee vduedt indhe EW&?%@PEF*EW@MQP@&?&FQ- Thestgesi YRBanddsffts  on

t he di ol oqj i i ne i t tion
charace e Ph PR eoRh@h Ry Ut NG of 1 BRACHBOHIGEEIN e iR a8 B <™ ol es
and So vdln®iond bfses B) aetconiparedhaa g velueSThe Sp salooisrablaineicbt exetittngthe ent i al

bi ol ogi cal activity of the cellular constitugpt,for affecting a_biological

state. THeEPUiehEdEhBthorrsengeqfvpfemmatipnafpaetungionsfseifon AP P8eehtial 15
of aff eCtsS%%i%h&an@r@ﬂ%?&'po%nﬁ%ﬁn&ﬁ@&s Phﬁhbfsé{_rﬁtﬁ&ﬂ s \Rf £ BebttiRfled NAL Di S
181 I'n anot Iment of t

subset. | er “enbo e Invention, the functions in
subset FXtapal$ 1Bgfuhetidns daving vizd sebic8on elsarabearestic bezlassignéd @ sub®t FEI G 15B
depicts a nethod of the invention for creating a further subset F2 of

subset F1__The relation between the.cellular constituent and t.h functions
o Uhbs edopt R s ucfhio Bt VSR b Felfdign e BN ieb Rl Bl Rt el s o
subset 2Qnhhe biodigical StaiedRMg Sthel. afm JInd eibedindhit,dhe bdléstioh RRAMctOfistRIah Be
related to the cellular constituent are aSS|%ned to subset F2. At step

1512, t het sgeips off hifferepemsyalyasdetwasaitheyS.eianasand Sovalupedhepddeddionj n g

bi ol ogi c . S ' ' el : i@l ogi cal
cqui val oniSEAEY EbAued Rl Fre HoltoHl GBlocR PR Y 31 BR ERDaP Rk el 8} 12

bi ol ogi calffeasispybislpicaistat. dhay,shefinctidmatingladabiprsapset 8t kaviea Highwe poiegtadle t he
link between the cel]ular constituent and the putative 25 function being

evalliat ef afs¢taedhe biolagsa slate ta%ttf'lg devetonsnetiaclyded ipdhis sahselir bi ng a

cellular constituent. For exanple, if the cellular constituent is a

pol ypept i[@6118] n &AMRndBHIMER 8HHEYnven6H, SRS FihGtiOHs i /GBLAB] A8 HelfirRGt i Vi ty
or levels. The activity can be increased or decreased using agonists or

ant agoni stvsluatEes Hesesbed wdiiGolSB. nidGe d §B depictscemetbad efithoynventien fascraatingi t h

transcription or,translation of,.th ol.ypepti de. t hods..f or t urbation
of a po|jH@EF@HPPﬁ%%QB%%&ﬁﬁgﬁsghﬁﬁﬁﬁﬂwﬁ%ﬁﬁgPﬁﬂ?ﬁ@kg?FP“%BH%“8$§§ﬁich are
descri bedyaQNS of Abs&trE Rrel&ktuatddRingHiSlog@hCatkaPSaRYNsS Tk GilfctiSnesPubtad i n
the presence of the perturbed cellular constituent to produce a set of

f uned i on Kidhatess idgmifiedens having arigh lokelihapd elbainnrlaedstoghe epilmlasicopgiiteenss WO
02/095654, p %gg#§%%/ s;uggegf gﬂtz. ‘;ég@t%ﬁl'ﬁgfb\fﬁé Uil Yon &R Bffe ¥R paftufbel 3t ed

to one func
in a biological assay system. This biological assay system can be the biological equivalent

of the biological state being evaluated. In particular, the biological assay system is a system
that is appropriate to investigate the link between the cellular constituent and the putative

25 function being evaluated. Several techniques are known in the art for perturbing a cellular
constituent. For example, if the cellular constituent is a polypeptide, it can be perturbed by
increasing or decreasing its activity or levels. The activity can be increased or decreased
using agonists or antagonists. The levels can be increased or decreased by interfering with
transcription or translation of the polypeptide. Methods for perturbation of a polynucleotide

30 are also well known in the art, some of which are described above. At step 1514, the
biological assay system is executed in the presence of the perturbed cellular constituent to

produce a set of function values. The set of function values consists of one or more
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function value is a nunerical or non-nunerical value that quantifies the
effect of the perturbation of the cellular constituent on one of the
functi onswesgiogised to the cellular constituent. The functecarusezalasel can be
quantified by nmeasuring the effect on the biological 5 process that is
nodi f i ed fBRcticneafugn EVicoacihEVntalye Aeing f¢latgd torpre ahetian ofsubsah &bl ogi cal

brocess Gak g AHANt L b 800N FRASHEN Bt DL Beh S el ] S50 2

.V
cel lul ar consglguen relFate ol ogrcal "process. chni ques for

measur i N@ettidatiey of the eellilat donitith@s oafone o€tHelfufidtions assigricd emtie callglavvel | known
in the art, some of these techniques are described above. The function
val ues FyRugiteenspihe ﬁ@@twwlmca&%&ﬁeﬁﬁ%ﬁ by measyeing the,ftect en the biglogigal

congitu : C i 0 r t ondi ng
Fvo Yl udrocpoafib Ry @R YRE Wial oy TREAR ) B BRIGERR D0
syst em i prodess eandbenpantified pemtasuhiag therlewdls dihetiotiek of acelbdastonstiteertt. For t he

cellular constituent, simlar t he F val ues, .a,sef of FVo val ues are
obt aj ned.re}?ﬁaé‘,’ thedyiolagichl Rragrs ﬁwﬁﬁafqusi\%g@%ea@rr}ngathﬁwefiﬁa aghvigiPly o) ve i s

obt ai ned.cejiflat EsGRBME ISP RidWhh in th€art, s%hfe%fjtﬁé]s@teci]ﬂfqlugﬁ&!@ dbsspgtion the
FVX and 15 FVo val ues are conpared. At step 1518, a selection

char act erabsyd. cI'fedungtsmevaiuea [F Virmndehtsined in thebssendef thegrartubleedsabslet F1 i s
established. . At .s 1 f tions havi t.he sel ection aracteristic
s ofhss; drmirie o hEer T8, et PlRe 1 i B I e rEpbndPe FRRERE GB  ront
of the iF%%ldeQéloi;t%in’é&%?‘éxé&mtih%%dﬂié%g{c@%%}b@&téﬁﬁm thd/2bsanet dfvo val ues for
each function. The selection characteristic can be a range of differences

bet ween toseuspatigeef theepllWanopstituents Footheelllaneanseentasiplar X F¥rd Fvo)
for a .parvtal %’s“aasre{ 8#‘15‘& t%ﬁﬁ'es'a?e %ﬁlging‘&.t THﬁsE ¥c%r%f clf?ﬁmgliéryl)ﬁubs&%sé FWSQ&% The
sel ection characteristic can be a range’o rfferences in the activity of
the cel IRW@anlwdnsbtaineénin thbebmperisondtep! i.e[ stpel 516, atdackn finktidhthe T Janlar
constituent being evaluated. The selection characteristic correlates. the

ef fBtt  off Yor@lY58 AESLROBIRRr S /dfsiaPnip 18 et faltchion cBMaEIPTHHPT BRIFRI avtss dd t o
the functy,pRsrPhroml §§Jbs§t_]F . af‘egtém&fléd? NS Ji'ﬁ; 1455 ﬁox?sqLa%ﬁ{rg R8seldRion
ie that has a hig

characteristic 1s identi as a functio potential of
bei ng r elchtmdhtetistic dre asscgiet id subsetdns tTihe welattidneiharpcteriatic at thos. embodirhemof i ons

i thout the. sel ect.i h ersti ' to.h |
b0t ant | al!0F By BTG OReh AP §GeLRES BRREE BT~ BT £ for i PlindPe ons
are assi gaRetidcHaHRESHstE an Eé’%?fhn?ﬁﬂﬁdi%reh?@s BedREdn 188 $alaks. SRIr ekihpRYE A

potential for being related to e cellular constituent being eval uated.

|t 2Abul d thefuapperr ereest(bVeoard BY o)stier & bargigulanfunh@omistthe #citvityiof £ eeléuler
bi ol ogi cal

function scoggﬁg%%‘s i?{es %—eig&gg%%gﬁﬁlﬁgg%%ﬁ jil’ e éé&%%}#%tﬁ%?ts ri]ﬁpg:aé{ir‘glhfe%tp% n
Syst ens agfuldeédhetiient, before and after perturbation of the cellular constituent being evaluated.
The selection characteristic correlates the effect of the perturbation of the cellular
constituent being evaluated to the functions of subset F,. A function that has the selection
25 characteristic is identified as a function that has a high potential of being related to the
cellular constituent being evaluated. The functions without the selection characteristic are
considered to have a low potential for being related to the cellular constituent. If no
functions are assigned to subset F,, then none of the functions of set Fy have a potential for
being related to the cellular constituent being evaluated. It would be apparent to one of skill
30 in the art that different biological assay systems may be necessary to evaluate the different

functions of subset F;.
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[00119] The nethods described in the previous sections can be inplenented
by a conputer system FIG 9 illustrates an exanple of a conputer system
sui t abl e Woro2iopgsbenent ati on of the above-descri bed net hoasT/UshBi@enput er
system 900 includes a processor 902, a main 5 nenory 903 and a static
hplephgnts y ane ::OaSbus 906. This system 900 is further
shown to include a video dlsplay unit 908 (e.g., a liquid crystal display
(LCD) or ode r t ub i ease
(FCO) 0 g BSOS g8 P PP k5 ) £l

syst em 9g@téhs BIG. rEilMﬁi@ﬁes'iﬂl &lapipie mmmpmrrspmmdauahﬂe f&lﬁlpq@a@tat@n of
keyboard) a cursor_control device 912 (e.g a disk drive, 10

unit 9141 ee?bé’i*’@'ﬁléffc rijehmethodenT hr%weeﬂmsastee Yo laclggeﬁ Pyesa?rcP 0g "ﬁ@ta%br k

i nt rfac i dabl e
rredr%um 9 %@as T@ﬁleﬂiogg%&{ ”ﬁ"‘ﬁ@é’f‘fﬁt&ﬂlﬁﬁb ggc met h ol o e%(?rai bed
above is 1§ﬁ1ouhe1dshoﬂneo &mﬂﬁdw‘adaﬂdispmy ahis B0% teogyma liquad pastadid;sptayrqb{:@b ety or

at | east ially, within the and/ or withjn rocessor
502 The cbBpiy el Rr) O thiohebinloBeAL e o lsaeg Sy ttep it itk pRRSH
netvwork 1nehibehh 2958 drkgrsgee ?ﬂ&o&a&eﬁ Qaemmeslnelﬁld&M1ﬁmrﬁerﬁatl on,

the term"conputer-rea medi unt' s be taken to include any nmedi um
whi ch i s inpaspebviec BF0 Gt rikegbaard)emcadomgntol davipectedegf 2 mogse)adisbdgve or

f h dol f £ k
Fo el gy o B e eurrion diresst Ghrt par st B r el e e 1 or
WaV e si gk Aisk<Rive ARk 24 nwl’ﬁ&s tlkamphie reidavie nitnGah Dpe dn Mk dORSwasn9 e

i mpl emented entirely withi conmput er software or_through the combination

of sone §@reqz<§mgergfe@¢mthoﬁpk%g Hessaibpdiplave is gprogafbe spiwaned 20 antlbashyvist eps
perforne u e e steps
of corrpa?? %\eg[ &)qn\}ﬂ Ftlég' d’r§?ie’ra t%%n?%mwgﬁ{nct E?Hap?l@%‘moﬁ%%e pres elﬁlcremgf an
added f umpeddessdr 062.SThe Sohiviare QI@m‘dﬁlﬁmheSbe transmaittbd of mgeived vintthd setwbtkhout any
added functions 25 can be perfornmed automatjcally within coqguter of t war e
or Ban béntpdrdesiaricg 9bg- Aordepurpopestofitys éR%P IRy th IR0 APRIPRET-E3RIEr e to
obtain the éﬁaﬁl%e‘f%eﬂqél flude an %ﬂ: Q&x]@v]:a abF OO TRYrent iBng a

above- descri met ho enent ntlre y w t'hin conputver softmare can
i ncl ude, séoprenwoﬁmktmctloomﬁmpenfomohg Mrreethtpmﬂogws:@ﬂ thy prbsgitgmedtiom andcl ude
the step an abaov ribe d Al ternativel such _enbodi nent s
can incl § ?el?{’? @Pe%@ leglaﬂisféut %Ptg)g é‘i’yr%’élﬁ@ 86?3@8 disks ettt e (e. g. ,
a conpute&wgggﬁﬁgre macro) that is conblned with a conputer nodel that
represents individual biological processes associated with a biological

state. Such a second conputer-software conponent can 36 WD 02/ 095654
PCT20US02/18%126]1 Note that the above-described methods can be implemented entirely within

computer software or through the combination of some steps performed through computer
software and the remaining steps performed through a user of the computer software. For
example, the steps of comparing the values Sy for a biological state in the presence of an
added function of set Fy to the value S, for a biological state without any added functions
25 can be performed automatically within computer software or can be performed by a user

that is executing the computer software to obtain the specific values of Sy and S,.

[00121] Embodiments the above-described methods implemented entirely within computer
software can include, for example, computer software specifically designed to include the
steps of an above-described method. Alternatively, such embodiments can include, for

30 example, a second component of computer software (e.g., a computer-software macro) that
is combined with a computer model that represents individual biological processes

associated with a biological state. Such a second computer-software component can
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execute the conputer nodel nmultiple tinmes where, for exanple, a different
value of S, (for a biological state in the presence of an added function
of set Fowoiw/gssser m ned; once the various val ues of Sx @&cCa/uber/esni ned,
the macro can then conpare these values Sx to the value So (for a

bi ol ogi ceakecstedthe comnpitoumodelynatiplediniasihere fier) examipte, § defdarentoamsunt Sy (fr a

software,c onent thereby can.all the adapt ati o - preexi sting
conput er bﬁ%ﬁ?al (S{A%eel.n?ﬁe Bre %8{ %‘}a‘fﬁgf} Vn(itlﬁgtO? %M‘Eéﬁ%‘% }n%& (\)/r?%gﬁléﬁ

bi ol ogi cahrifs0aRRs 85 SaESAetcdhRRdV¥ht fhadro indh@Oichlarsthateyalied RNeo thped
according to the above-described nethods. EXAMPLES Exanple 1 10 Exanple

of a ConpalueSo (etabiglemag sjatewitkout 2ny addedfonqivpse tThsseeanditomputeent el os(r)
Obesity Physi r ' i.cal - [ ' el ed
Cheshon SATHRLORGE LR AT My L SRR Tb LR AR MRTES

pr ocesses complfeentdidel that replesGitaingdividuabbldgical pocesabs psodasd edthef t he

bi ol ogi cal . state have dynam c rel ationshi ps anong tﬂe(gsel ves. The nodel
conpr i seQI%‘?gl?ﬁiﬁgﬂtel):)torhﬁ’d’tﬁF@é‘?coﬂdn%%ﬁﬁP@Vﬁfdeécriﬁ?glweé ?%- depi cted on FIG
12. Each nodul e represents several biological processes. These nodul es
when grouped together represent thegRh@imgigal state. [00123] Each nodul e
nodel s the interactions of cellular constituents and the bi ol ogi cal
processes through the use of state and function nodes whose relations are
defined through the use of di agramiamplalrow synbols. The mat hemati cal
rel ationships for each biol ogical 20 process is represented in the nodes

andl(} he %Xr Wﬁeai?%?n télﬁf?l ng:l functi on noqes show t he nanes of the
variabl e eir Jlocation in the nodel. Their arrows and

nodi fiers show their relation to other nodes within the nodel. State and
f unct i on [eIAeFHGss 01 andil 2idepitthmriparsarfiinees “2Disksiy Bhysiobab tsystemar Fheised to

conpute the values or their i ab j i. mul at ed i ts. |
enbbd e RO ISRl B aPOAATo e sEARAL SEn LGS TG Qb Lo
gener at e@h@ﬁﬁf&?ﬂ:ﬁﬁﬂp&&sés}'@tH@Bigg%icaﬁﬁﬁ&.r rinest tiflobkcdt proadseiitorfhOBididesal and

co- pendi ng appli cation 09/ 588 , both of which™ are entitled "Method of
gener at i spteshaye sighayicfrolatiansiypsamiong $hemgeles.oMhermgde! agniprises efgnayde  and

| i " b f, whi ch i d h in b

et B encatoduiis, Asrexainplel amotile Sl bib 0 OF BrBRERUER AEERER htera

di scuss e@i&@%@é’l’pr&%ss\é@ Qﬂé&gﬂ&ﬁrﬂesm'\%lé\ﬁ{ea Gdcether r§2ds2h] thSbatlegit dese.
e

depicted in FIG 10A, represents varia s in the systemthe val ues of

whi ch are determined by the cunul ative effects of its inputs over tine.
[00123] Each module models the interactions of cellular constituents and the biological
processes through the use of state and function nodes whose relations are defined through
the use of diagrammatic arrow symbols. The mathematical relationships for each biological

20 process is represented in the nodes and the arrows.

[00124] State and function nodes show the names of the variables they represent and their
location in the model. Their arrows and modifiers show their relation to other nodes within
the model. State and function nodes also contain the parameters and equations that are used
to compute the values or their variables in simulated experiments. In one embodiment of
25 the computer model, the state and function nodes are generated according to the method

described in U.S. Patent 6,051,029 and co-pending application 09/588,855, both of which
are entitled “Method of generating a display for a dynamic simulation model utilizing node
and link representations,” and both of which are incorporated herein by reference. Further

examples of state and function nodes are further discussed below.
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[00126] State node val ues are defined by differential equations. The
predefined paraneters for a state node include its initial value (So) and
its statuwo o3wedees nodes that have a half-life 5 have thepaddisoz/osnal
paranmeter of a half-life (h) and are |labeled with a half-life synbol.
[00127] EQM36] Sﬁatqrmdles deplisisdan BH0.i WARrepresents varlelplﬁweth@ system Hisl vadues of t he

systemth al ue determ ned by inputs
at that sglrlr% aﬁ%l nF“PW W%@Q c[ugﬁji%@% I%g%%iolfg% eosveg{rugledefl ned by al gebraic
functions of their inputs. The predefined pararret ers for a function node

i ncl ude i[06 26N tateiodeaklies dre@efiaatby disfesdnaibligquationg Ahe20ddeSatd pargmtlers
status of a node effects how.the v e qof the naode is determ neﬁ%}g‘ﬁ?e

|
status offor itgpadginchugs it F%ﬂalﬂéh’@?éér‘imﬂéts stpfuse e nedes thathave g
cal qul at I val ue is
hel g con?tg\ﬁ@e %3%?3}1141#31’2[%&@%}1@%&? (h«g?] d%@%b%lbfﬁghggﬁggh%gwggl with tine
according to predefined data points. [00130] Al nodes are defined by their
posi t i an [06#27hFuretipe obdé¢spdepictedvin Blitd 10Bhreprasontesriaklss intthe bystemy thei viahwes
source no S), or tar node T). urce.n are Io ated at the tails
arrO\RgW%hcﬁi‘dz‘ttaé‘?'é’é?{n g‘bfi’«?g %{FB%H&%@BY&?‘?%@%& CBYILIBIE. Nodes can
be active or inactive. [00131] The conputational status of a state node
can be CoouBEHuncheaGbliétle Hofdedhy &gebrﬁaﬂﬁicflbﬂbﬂ:ﬁiélﬁmp[lﬁomabre‘abﬁhai Node
Conputed: 20 dS sum of f arrowterms when =0 di,in S(t) + sunof
ar r owt er iparajeesss for= fonctpg nedp G@i‘@&]ltSVWéllabV@“i ot #d ifodusal ue, t is tine,
S(t) is the node value at time, t, and h is the half-life. The three dots
L ide eifodb) ShEng e fof AR REWANAL Ay BBRIE BRI defiifnctin Thee
equatlon resuffrng”fromany effect arrows |ng into i1t and by any
conver si satwrafawst¢ iafundtor xmald canube cif) cbmputefl -k thsvdqwalcatcula@:d ashapsulthe
hal f-1ife_calcul afi

the arroRE léﬁpélf:shéhsr’tgﬁ el °ﬁ]6 eészgﬁgg%%ia%@’ﬁr%% méﬂgg 3 Ig!{g %de

Speci fi egyockad vafletvaries wih ﬂhleadchoxﬁlr{gqg%?’&ﬂeﬁ%cﬁﬁﬁa peide. Specified Data S(t)
is defined by specified data entered for the state node. 5 [00135] State

node values can be limted to a m nimumval ue of zero and a maxi num val ue
[00130] All nodes are defined by their position, with respect to arrows and other nodes, as

15 being either source nodes (S) or target nodes (T). Source nodes are located at the tails of

arrows, and target nodes are located at the heads of arrows. Nodes can be active or inactive.

[00131] The computational status of a state node can be Computed, Specified-Locked, or
Specified Data.

[00132] State Node Computed:

20

sumoaof arrowierms when k=0

as |
24

—Z8S@) +sumaf arrowterms when h >0
25

[00133] Where S is the node value, ¢ is time, S(2) is the node value at time, ¢, and 4 is the

half-life. The three dots at the end of the equation indicate there are additional terms in the

equation resulting from any effect arrows leading into it and by any conversion arrows that
30 lead out of it. If 4 is equal to 0, then the half-life calculation is not performed and dS/dt is

determined solely by the arrows attached to the node.
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of one. If limted at zero, S can never be |ess than zero and the value for
Sisreset to zero if it goes negative. If limted at one, S cannot be
greater twemogssand is reset to one if it exceeds one. [ @CTAGp2/F4ACti ON
node equations are conputed by evaluating the specified function of the 10
val ues ofSt@théIOd9§e@ciﬁﬁn£h0dmdo\Ns pointing into the function node
(argunents), plus any object and Effect Di agram paraneters used in the
function expression. [00137] Arr #i k source nodes to target nodes and
represent the mathematical rel éﬁ&% sl&g’b"%ﬁtv\een t he nodes. Arrows can be

| abeled with circles that indicate the activity of the arrow If an

ar r owhead00K343 StatelNotldhSpezificidDdata S(rpsietinekby sfectiled datarandredifbritle skl ow, t he
15 effect i.s negative. [00138] Effect arrows, depicted in FIG 10F, |ink
source st™®& or function nodes to target state nodes. Effect arrows cause
changes to target nodes but have no effect on source nodes. They are

| abed ed Wob1BsFSid fsdeladles cAIHE Binfted BEa ASdiGhT Val@d of 2260 Ad PiaxinffMd 38l
Conversion arrows, depicted in FIG 10D, represent the way the contents of
state 2@foodel lanitedrdmeror § eah naveobe less hameentand dic vdlee for Satieed te gerpaf

nodes. Th are |.abeled w cigcles that indicate the activity..of the
e row TR pent e il Aan® S EnER A abRB s PhEid € pdBL Ot or "Bt
nodes. Th&c&@pvgE. Si on can go either way. [00140] Argunent arrows, depicted
in FIG 10C, specify which nodes are input argunments for function nodes.

They do not contain paraneters or equations and are not |abeled with 25

act i vi ty [80139] Eynctionaieds payatiopt arespmipsied &y Svalatng BRePIAFhENeRiARt |
Properti q}T} es SP{he'n'aﬁgg Wih W¥Sws éﬁi&ﬁﬁgﬁu& h@tfuﬂt%nglggigﬁgﬁr{lﬁg%?pﬁs Qﬁ)eé’r?eétn the

arrow shaft, depicted in FIG 10E. ey are use rate of change
of the tandd&ffecsDiagcmppadmeterodsed methedhinmtionekpreborsour ce and target nodes.
39 WO 02/ 095654 PCT/ US02/ 16461 [00142] Arrows that are proportional have

solid, u shafts and are used en the rate f change.i s dependent
on, or |QBQP§$ F}l‘é'foiwoﬂl S,oufcl’?élog‘?fl tﬁzgrg\éﬁ]nopﬁse‘_“’sdorﬁpr_c?ée%g&emaﬁﬁgitﬁf Arrows that
are i nt ergetibikBifBatResch theaBdds! QRdECaAbi1xbdldd With Eiréled Bat iRGichRLictivade,
depicted in FIG | OG They indicate that the rate of change of the target

i s depend¥iihe arpw.olf anmrmgwhggtisiselhd.dhe effecs ispasiveeolf therrpvehead sdipllew. Hisde and

t he, t ar gete..n ) 144] Proportional Effect Arrow. The rate of change of
tar béet tregg:eﬁ@gglg%ir@g' node value. dT CS(t)a +...

[00138] Effect arrows, depicted in FIG. 10F, link source state or function nodes to target
state nodes. Effect arrows cause changes to target nodes but have no effect on source

nodes. They are labeled with circles that indicate the activity of the arrow.

[00139] Conversion arrows, depicted in FIG. 10D, represent the way the contents of state
20 nodes are converted into the contents of the attached state nodes. They are labeled with
circles that indicate the activity of the arrow. The activity may effect the source node or the

target node or both nodes. The conversion can go either way.

[00140] Argument arrows, depicted in FIG. 10C, specify which nodes are input arguments
for function nodes. They do not contain parameters or equations and are not labeled with

25 activity circles.

[00141] Effect or conversion arrows can be constant, proportional, or interactive. Arrows
that are constant have a break in the arrow shaft, depicted in FIG. 10E. They are used when

the rate of change of the target is independent of the values of the source and target nodes.
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di [00145] Where T is the target node, Cis a coefficient, Sis the source
node, and a is an exponent. 10 [00146] Constant Effect Arrow. The rate of
change ofwohe/esmsget is constant. dT - = K +. .. dt [0014Tr/osher@ed is the

target node and K is a constant. l[k10148] Interaction Effect Arrow. The rate
of ¢ hangéOQif42i Aerowsrihttareiereperdiena hape salids Hebroken shais prrdiereasell whenyde rafede

val ues. ):han(’ge is %(%)%%&ent én orTVg ﬁ.gltctloril'gf Ll%o\;aill?els m%hs%m](_:e n3dé. he target node,

Sis the %Ssut&sh are éxponen ts equation can vary
dependi ng on the operation sel ected in the Cbject w ndow The operations
avai | abl ¢o6148] AtrbwsIhat, arethﬂéracTivShaMldBpTroni ORBbOYItPrieqiotd the rapet Gode,er Si on
Arrow. The rate of change of the target tr s t he val ue .20 of source

node. dT¢ mggg(lpfgq 10G. " Fheyy4 1cate efatg of c ange of the igrgsbisgispensignt on, or
PCT/ 418021, 1146 clfotg@:%ljue%\b%tﬁ e goarae%deaﬁ@a;e (898nodS, | S the source node, C

is a coefflcient is a conversion ratio, and™a Is an exponent. [00152]
Constant Conversion Arrow. The rates of change of target and source are
const ant [0Gk4dh Prdp@rticmal Effect ddamov:i Bhe mitgef chenge eftprgatizadks seurdenodsasdue n
source. dT KR+. dt

ﬁ =CeS(@H* +...
dt
[00145] Where T is the target node, C is a coefficient, S is the source node, and a is an

exponent.

10 [00146] Constant Effect Arrow: The rate of change of the target is constant.

LA
dt

[00147] Where T is the target node and X is a constant.

[00148] Interaction Effect Arrow: The rate of change of the target depends on both the

source node and target node values.

ar _ CSE) -Te)) + ...

15

[00149] Where T is the target node, S is the source node, and @ and b are exponents. This
equation can vary depending on the operation selected in the Object window. The

operations available are S+7, §-7, S*T, 7/S, and S/T.

[00150] Proportional Conversion Arrow: The rate of change of the target tracks the value

20 of source node.

EEE-(.’,*- ReS(H* + ...
dt

dS

—=-CeS{)* + ...
= @®*
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dS _-K +... 5 dt [00153] Wiere T is the target node, S is the source
node, Kis a constant, and Ris a conversion ratio. [00154] Interaction
Conver si owoAri9iss4 The rates of change of the target and se®amasozepend on
bot h source and tar%_et node val ues such that an_ increase in target
cor r espoh®fH 5ibWherT ietbe tasges node, o8 thesoutardy, & 1572 cogfficigng)Risa = dt dS
SOUSCUT o TI B M ang s HOOASEL, Where T i's the target node, S is the
source node, a and b are“exponents, and Ris a conversion ratio. This
equation can vary depending on the operation selected in the Object
wi ndow. ToE SApEbadta nas@ionatk@valke ftestof cBange oF tdrget,and/sGurcame Bhdtant15
[ 00156] Modifiers indicate the effects npdes have on the arrows to which
they ar e SUHAlA iBereasedn A gelFOrEsPORIG ORI CHASHIN SOWCChl ock, regul at e,
inhibit, or stimulate an arrow rate. [00157] Effect Arrow, Modifier
Equation: dt Z-Mof arrowtermt 1|V) 41 WO 02/095654 PCT/ US02/ 16461
[ 00158] Where ?—Jsfd-h&ﬂ.arget node, Mis a nultiplier constant, N s a
nor mal i zati on “%onst ant, f() is a function (either linear or specified by a
transform curvef,_a l arrowterm is an equation fragnent fromthe attached
arrqw. [00159] By default, conversion arrow nodifiers affect both the
source and target arrow 5 terns. However, in sone cases, a unilateral,
modi fier is used. Such nodifier will affect either a source arrow term or
on t ar getl0G53bWhees s the tatgeiqodets ia tifespurdsaofe. df rsagonstents and R 194 60]
Conversign_arr.ow. Source Only Mdifier Equation: ~~ =M J arrowerm+
ot her at tchaY]eé%o%Fa]ng terms [00161] Conversion arrow, Target Only Modifier
Equat i on:

[00154] Interaction Conversion Arrow: The rates of change of the target and source depend

on both source and target node values such that an increase in target corresponds to a

10 decrease 1n source.
£=R-CI:S(3T ~TEY )+
dt :
‘;—S - —clSGr -7 )+
4 L g /

[00155] Where T'is the target node, S is the source node, a and b are exponents, and R is a
conversion ratio. This equation can vary depending on the operation selected in the Object

window. The operations available are S+ 7, S-T, S*T', T/S , and S/T.

15 [00156] Modifiers indicate the effects nodes have on the arrows to which they are
connected. For example, a node can allow, block, regulate, inhibit, or stimulate an arrow

rate.

[00157] Effect Arrow, Modifier Equation:

T
d— =Mes il ® arrowterm +
di N
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= Mf arromberm+ other attached arrowterns dl ( 2V) 10 [00162] The
equation for a source and target nodifier uses both the Source Only

equat i on wend/opdses Target Only equation. [00163] Wien nul t ippiriusat/isser and
additive nodifers are conbined, effect is given Pr ecedence. For exanpl e,
if the fd00158 Hﬁlenmﬂisfth@taggﬁmed@n‘/fa?rﬁ BEHGNET qonsiant, ADis aaganeliaagon Sour ce and

Target i ti t Sou Taf get
Only ML, "‘%ﬂ% 3 |i§g t:fo\?’e(le}{ﬁearrlﬁlg %%Pwﬂf%gylg%nstf@é’n%eﬁ ra (térggg'?eémqg
rmdifiedah)equia@xoﬁ&@ﬁtenﬂﬁdmthéatabaé’dkﬁimm * (m*nR) * (M*M2)  Source node:
(al+a2) * (m*nR) [00165] The nodes, arrows, and the accorrpanyl ng equations

descri bed abgve ar fome of . the too l%ﬂ{geﬁ/el op comercially
R T AP PG I R s

Physj oLa I d 0 42 WO
02/ Shose s YR I3 TS, Q?I(Ja}erﬁr hRAMEr & (6 %?%‘@8?‘?3?*%2??%‘ ty of

5- | i poxygéhasssource Astolntarm 6ﬁ61661kge¢\|arrewdmmh,at goesmbhaltecobothlagromtersmd.i on was
assessed using a known gene, 5- |ipoxygenase. The functions of this gene

are kno ' e art.. This t ho rformed 5 using the comercially
avai | abm0%8L€°B¥er%{8‘? AR ﬁ?‘éﬁ QEWO&?FE%%WM oLab(r) systens. [00167]
Usi ng the Entel os(r) Ast hma Physi oLab(r) systens, a nodel ed asthmatic

pati ent was osed tE n allergen. FIGS 4 and 5 are screen shots from

the Entel os(r) d .SI ?chgzg%)k 3 “?‘%’%fdf‘ ?ng;pl cts the various
e

par anmet ers andatfhel r at ‘can 0 obtain the responses
of a nodel ed asthma pati ent to an allergen. FIG 5 depicts 10 the all ergen
chall enge set-up for the nodel ed asthma patient. [00168] In asthnatics,

fol I owi nqoEvERPELh€ertion afow] TaEDly MadfiEPgitien |s conprom sed by parti al
cl osure of airways due to smooth nuscle contraction, tissue swelli ng, and

mucus preguction.fd ¥y response to an allergen sti rrul us, a typical biphasic
response s DBE&A %;l P errovterastathenatiecrd 4rentienns simi | ar bi phasi ¢ response

depjcted i FIG S observed in the
[00162] The equation for a source and target modifier uses both the Source Only equation

and the Target Only equation.

[00163] When multiplicative and additive modifers are combined, effect is given

precedence. For example, if the following modifiers are on an arrow,

15 al,a2: Additive, Source and Target
m1,m2: Multiplicative, Source and Target
A1,A2: Additive, Target Only
M1,M2: Multiplicative, Target Only

[00164] then the rates are modified by

20 Target node: (al+a2+A1+A2) * (m1*m2) * (M1*M2)

Source node: (al+a2) * (m1*m?2)

[00165] The nodes, arrows, and the accompanying equations described above are some of
the tools used to develop the commercially available Entelos® Asthma PhysioLab® systems,

Entelos® Obesity PhysioLab® systems and Entelos® Adipocyte CytoLab" systems.
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15 nodel ed asthmatic patient exposed to an allergen. The response in FIG
6A was obtained wusing the experinental set-up depicted on FIG5. FIG 6A
depi ct s avowagossenduct ance as forced expiratory vol une i rRCONSOZE@ONd
(FEV1). In the nodel ed patient, concurrent with the biphasic response an
increase in three |ipid nediators, piasipdg?andins, platelet activating
factor (PAF), and cysteinyl |eukotrienes (CysLT), is observed. This

i ' ' FIGS. 6B and 6C.
'[ggrlgg]se ' Baicfloh B LA ACtVRES 59 erfis D A n?z[‘ors observgg e

Entel os Asthma PhysiolLab(r) systens, three functions were assigned to
5-11i poxngbAn‘EhemplafymethbdM thevieyentioh evag restest ivomgafknoma gehe,tShr ee
differen .Ii ators. prost agl andi.n PAFE,, .and sLT, duripg an
st him adiPaETEenat: (156 1 onaf hiseae A SERE e b THABILS YRR on
was § NputysinBlie éd?ﬁne&mnyta%umﬂﬁbdel ol A&hinAf BHERE®ALtNAS PhisitabBXysmds f yi ng
the activity of each of “the inflammatory medi ator. The activity of each

|nflarmatorﬁ/ nmedi at or was bl ocked using an antagonist. FIGS. 13 and 14
depi ct hd0Pk67k Usingdbe Enirlos®@)sihma Rhysigloah shystems) aqr@eé?ieci attematiqpasientiEanpdel

of the as hrrsaeﬁlt?iar? gltler enbeF18§OE Ial% S ?e (%%ete%@%@ ﬁto th\é%{] téw@ %%{h?tﬂpt ers and

their val’0BS nodi 0 evalua ects of bl ocking

CysLT wi tphy, ﬁBLﬁfﬁ s’angmsSIFlGFtl Eepldtéth&@h@h§pérb1@etefh3anﬁlﬂlﬁ2#ﬂﬁésﬁtﬁdt can be
PCT/ US02/ 16461 experinmental set-up of expos R@? an asthnmatic E(?tl ent to an
al | ergen mqﬂlfl%tombé%ﬁxféewpn%ﬁs ofpgnodelgd g‘é’ﬂﬂ tentdp an|allerggn o BIG- pfeRiath

ant AEON! 3SR ARLNGY gg‘ggtﬁppffrme%awémghﬂégl{eq o The Tesl ts et he

bl ocki ng are own I n G 7D depicts airway
conduct ance |n the absence of blocking of any of the inflammtory
medi at or 00B8Bloadthmaficsf folpwatgayipasue tsarsaler@@arFlung diveadioa lsmproinnﬁpd byenent

in FEV 1 cq ed t when, t hese t bi ol ogi cal pr.ocesse

odi 11 ed PARI Clogife o7 GRS TP SURRERP el oy FSVE SFecuer La T sn

i mpr ovengRdductioRt MYa¥poaes Ut MBER isinmARisaS typital biphiié te8pdnse isBselb@aki ng of
cysteinyl |eukotrienes br ought back the airway conductance to normal (see

FIGs 7A anmhmmc apliEny.DA. sim ax[lomam]remongmdm@(b?sﬂfn&as pheesyrddn the f
"t B oot Mo AimPEER60 ckiorbitfh M Hfreen, Ao ot PobMINHG KAWL Bliied?

with the usﬂlfgltmasqjeamnmewtamreplc{dam}ﬂap SThFIG. épdspicre sitw shemslutthiade a8y SLT

pl ays a potential role in the c hanaes in airway _conductance observed in an
ast hmat i doysad pamtateny vebsonoae seronl (BEY o do the mpdded patieat, sencurisatl Witknt

suggest s hdBhhidc RspdRO%Y SRARSEiIRAMIAER AN Rr HRHE rdthsOflafs hivahRE it

factor (PAF), and cysteinyl leukotrienes (CysLT), is observed. This increase in
20 inflammatory mediators is depicted on FIGS. 6B and 6C.

[00169] Based on the increase in inflammatory mediators observed in the Entelos Asthma
PhysioLab® systems, three functions were assigned to 5-lipoxygenase. These functions
were the production of one of three different lipid mediators, 1.e. prostaglandins, PAF, and

CysLT, during an asthma attack.

25 [00170] Next, the information for each of the function was input into the computer model.
The information was input by modifying the activity of each of the inflammatory mediator.
The activity of each inflammatory mediator was blocked using an antagonist. FIGS. 13 and
14 depict how the effect of a CysLT antagonist is incorporated into the model of the
asthmatic patient. On FIG. 13 is shown the various parameters and their values, that can be

30 modified to evaluate the effects of blocking CysL'T with an antagonist. FIG. 14 depicts the
43



be a valuable target for the devel opnent of asthma therapy. The next step
would be to confirmthis putative function of 5-1ipoxygenase with in vitro
and/ or i rwoiczoImEperi nents. |If none of the putative functrconsohader esul t ed
inaclinically significant result, the gene m ght be abandoned as a

pot ent i alexperimentalset-upiof expesiag an astbmabnBatiealtora aligpenhe ieaseseasgiofihe 20
process r ted. [.001Z3 I l.eat | : i {

et | oned ok RN ec P by eHE Wi R0 s o RBHGR e CRP S BRREs ana

t he sanme pet eTte rasulisfof@achlodkink c@Hawn PUBIGS: A, OB, aid PaAt BIG. 7maggicteat i on
was specifically and individually indicated to be incorporated by

r ef er enc@irway geddueiante i the ¢hsene ool Heckineeiapyrafithginfavmatyanediatorsj | | pe

appa ent i i i : C nd
ot oatt SridfEe Bk Rk sitnyodh Sl Aol i TNV ERARRER B
scope of vilen thgp ewd biblediail procedsés Weredidt Gfvlifietl. FATE/ thiSGMallGafptoveidAll | S
CLAIMED I'S: (1. A nethod for predicti ntg_ potential biological activity of a

cel | ul ar & potthauptesplizd ingnAmprqvRReRt BTGy iCORIUCASE 4T 41 BURPIHANG 5 (a)
assi gni nga gﬁﬁkiné%fggscﬁi}-lm%ﬁmﬁe&ee b?&!gﬁt Gkl AfwHPOHLL M o nBAf4] (§anction

of set FO el ng-a ication of at least one bi‘ol ogical process of said
bi ol ogi cHIGst7A,¢BS7C(amyl 780Jdi ng i nfornmati on for one function of set FO to a
conput er nodel of said biological state, said conputer nodel representing

a pjurali ndi vi.dual bi ol oqi cal ocesses. assogi ate ith said

o1 bltho c APl AR BT st Simon RETET PR, AT Mshoue "1

bi ol ogi cahflfhReRss@SdiaRr BYierbit@aL 56 blvekid hyeaobifyinaiit mdes hntdietlitks of set
Fo, said conputer nodel being configured to evaluate the effect of said

bi ol ogi c&psostardetisle thedpflypmatopy medigi®al state; (c) executing said conputer
nodel with said added one function of set FO to produce value S, for said

bi ol ogi c ol g s ] J i : ;15
P 00O o Al 50 Ol Al 0 ot i
conpar i ngoadiictaice shserves, inwalastbmafio patiann ot iesprsisofo aetlleFgEnt Alsm tige val ue,

said So value bhein r.odu by executi said c ut er |.. wi t hout any
of [he t EBEHIGRE SuRksBiRa o Her g Rt S G PO oSl AR (1)

i denti fyiypg \tahf‘abfel&a%%t R she dév@l%hm'égt draNinth Bedhy.f EREAGE sﬂeP wNlVEd fee _
relative to So as 0 having a higher potential” biological activity of said
cel | ul ar confisn itisiputati YeofunetidneeftS-hippxygerkse bithl iogitpandéardr eivasdpertests-f i ng

the fu nCtnlogQ of the plslféttiveF (Punr(]: 1ohs dsrlésbuﬁtteg rllrE agfirlliXalpyosiglllihga?r{t FG , {h8 gene might
be abandoned as a potential target or additional functions may be hypothesized and the

20 process repeated.

[00173] All publications and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each individual publication or patent

application was specifically and individually indicated to be incorporated by reference.

[00174] The invention now being fully described, it will be apparent to one of ordinary skill
25 in the art that many changes and modifications can be made thereto without departing from

the spirit or scope of the appended claims.
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Sx value relative to So as having a | esser potential biological activity
for affecting said biological state. 25 2. The nethod of claim1, further
conpri si NyO oelovzwsni ng experinmental information on bi ol ogi ®alr/usor/iéssty of
said cellular constituent for at |east one individual biological process
in sai d MHARISCIAMED I34di ng said experinmental information to said
conputer nodel; re-evaluating Sx values for each of said functions of set
FOi and 30 using said re-evaluated Sx values to re-order, if necessary,
prioritylof seimethotlifer predivisd p@eitiad biotsgidallactiviref ackllclat tatlsttuentofost i t uent s
for abili tty to affect said biological state. 45 WO 02/095654

PCT/ US02~ifBdAE 2 ologkal siale SF@miisHIZai m 1, wherein functions of set Fo are

ordered in a ggbagﬁgn %as[epﬂmof% fofisto élfcf éefi-mﬁmsngu@heﬁt L RSSO Bl ¥ to

Sotolovvest eln ues relative 0, priority o
scienti fbemgra\msdlﬁgatanwf at Eanmdeb&ﬂbgneeé@cbo@ss dasanil h)oldgrceblstaes 5 4. The
nmet hod accordl to cI erei.n said.as ning a. set uncti ons
i ncl udes obt ai( "rﬁi&“@x‘B %gOpﬁfIH}CHﬁIE P%thﬁg’o‘?%qq%lt?aﬂm‘geg??%léy of said
cell ul ar b1&9§1§:§1's¥a‘tke@ﬁld%ﬂglpf‘%&?i%ﬁid@ltr’eﬂﬁséﬁhg aPIRELHy B AVidualH616BkhIoN Wi th
said cellular constituent. . The met hod according to claim1, wherein

sai d addlpmyemﬁ ossoeiafed mlﬂmalctlaptbgmabstm, atdmt omfcsaldsdtlrakw ¢fnn<|hut§1elgl

assj gni ctional ,contribut 408 cel nst t uen to at
eal " on e e bl Re ARG By PEFEb RO Risa 2P sBioRS gF Rt o herduald douf
met hod a@mredbaﬂg béhipugdd o kvalnhe tigd éffeﬁ:&bﬁsa@cﬁblbldg@dal pro0&dsktS btemid b@ld:‘g@daECt ed
from the‘r(tgroup consi sting of polynucleotides and pol ypeptides. 15 7. A

Al

nmet hod f 8R&el ecting a subset Z1 of cellular constituents having a

potential 2t bt lngdah thiisd Boddl hARLHASABAL RO Alor TR T DEQRLE SC!

Z0 of cellul ar“cons ents ni ng
funct i onyalue Sgdedsatibiblolganl staiasﬁthemeatenmﬁof%td added em:fmnf:mmcd)ﬁwnFo,ZO being a

nodj fication of at |least o bi ol ogi cal process of .said biological state S;
(b)1%addi ng i nf@}i5BEatEs S¥CBFI1§ dz?) fggﬁryqtﬁ dbndioas gf st ke Fo for one of said

cel lular CO”%E)‘ H'gﬁhﬁ%gfl of &lid govﬁlﬁe@fo?ﬁiﬂéfi@)ﬁoff&'@gﬁd to%h Sahkhe Mg S’og' cal

state, said conput representing a plurality of individual
bi ol ogi canlupbeneysedicad bpckaudug said homautdr iod¢logithoal anysefthe fungtionseafset one

mod 1 e tayeearitshE HTEITEmR B sal d computer model being
confi gured t o (§vadnddifig the functions in set Fy having a difference in S, value relative to Sy as
20 having a higher potential biological activity of said cellular constituent for affecting said
biological state and identifying the functions in set F having substantially no difference in
Sy value relative to Sy as having a lesser potential biological activity for affecting said

biological state.

25 2. The method of claim 1, further comprising:
obtaining experimental information on biological activity of said cellular constituent
for at least one individual biological process in said computer model;
adding said experimental information to said computer model;
re-evaluating Sx values for each of said functions of set Fy; and
30 using said re-evaluated Sy values to re-order, if necessary, priority of scientific

investigation on functions of cellular constituents for ability to affect said biological state.
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the effect of said individual biological processes on said biological
state; (c) executing said conputer nodel with said added one function of
set FO ofweanassne cellul ar constituent being incorporat @dTiUsv21d46E
conput er nmodel to produce a value Sx for said biological state in the
presence3of sdhdneted afttindn vdfrege funEforsfolsel I anerdersd|inlagnbs®0F, from

For o) Sl Hr SRR R PR b B S B3, =
consti t ugnd priGityoeh sé@ntifid¢Riv¥ARoDRHEdebabedON 24id 0Adeled {dt) conparing al |

of said Sx values for cellular constituents in set Zo to a So value, said
So val ue being produced by executing said conputer nodel w thout any of

sai functio f .a of said cellular ¢ i i into the
comc)%ut er q'rmde::l;%e %e)thoe%gatcg%rldlm tf)r?ganlél 1sgjl’i!l grceﬁ?%?lé %%ﬁg{ésae?eﬁg? ?g%ggt?&ﬁot enti al
menber s ofclhiik dbaisetxpélimental fiffbinAhoatbidogicilacavityess said ellakirng a range
of differences between SX values for cellular. constituents in set Z0 to
So; and CPnstisuest g argotigingsel apsgwentz] wiermatign pithspidcsHuler eensttugnthavi ng
said selection characteristic, the difference in SX values to So val ue
being correlated to the potential biological activity of 10 said cellular
constituént f dheafefilestdcogrdigy td chiiml 1o gihesdin stidibddin@infdinetiontfdrodidodnec! ai m 7,

further conprising.. creafing.a.subset.Z2 of cellular constituyents from said
Subkb: | Z(Gienp of S & P Aies SEUANRE F Herichal PRl g Opn e Lyt denspsery

cel I ul ar {¢oNgid bHeHt Sid SIOFIREY S iRdividual biBlogRAI prétdrselg one of the cellular
constituents of subset Z1 in a biological assay system (b) executing said

bi ol ogi cal assay systemin the presence of said perturbed cellular

constituent t roduce a set of  functiaon.val ue each functio lue FVX of
cai'd et O or  mReR R Gl orara St F IR SRt AR e
FO of saiugk @eh bﬁr@%ﬁn?@fb&bﬂﬁcle&@e@@ﬁtﬁpdl?p@ﬂﬁés.(C) repeating steps (a) and
(b) for any other cellular constituents of subset Z1; (d) conparing each
funktion value FVX to a function value FVO, the function value FVO being

 ciscetan | oo BRSPS P S BB RIS R I,
pot ent i albistegibatrastivity fouhffedtinghiolsgical state S from a set Zo of cellular constituents,
comprising:
(a) assigning a set Fy of functions to each cellular constituent of set Zy, each function
20 being a modification of at least one biological process of said biological state S;

(b) adding information for one of said functions of set Fy for one of said cellular
constituents of set Z, to a computer model of said biological state, said computer model
representing a plurality of individual biological processes associated with said biological
state, at least one of said plurality of individual biological processes being a process

25 modified by said one function of set Fy, said computer model being configured to evaluate
the effect of said individual biological processes on said biological state;

(c) executing said computer model with said added one function of set Fy, of said one
cellular constituent being incorporated into the computer model to produce a value Sx for
said biological state in the presence of said one function of set Fy of said one cellular

30 constituent;
(d) repeating steps (b) and (c) for any other functions of set Fy;

(e) repeating steps (b), (c) and (d) for any other cellular constituents of set Zo;
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sel ection characteristic being a range of differences between FVX and FVO
val ues; and (f) assigning to said subset Z2 cellular constituents having
sai d sel ewDioe9seshar acteristic, the sel ection characteri stica/ufsozr/iqet ent i al
menbers of subset Z2 being correlated to the effect of the perturbation of
sai d cellular (@cmmprann@mlﬂ obsrid Ssvaluns:fourodbalmfcogettmersﬂlm’@ Zgtp ) G0 95654
PCT/ US02/ 1 r qbt ai ni ng
exper | merfPi on A RN RY By SresgiBarid sy A eiaiio L ufior

consti tUQ’ﬂﬁcUdnE‘oﬁMQ&ﬂTsaﬁjceﬂQIar adnstif@fts beihg aldﬂéh Mtcdlhalcoﬁhp@ﬂeﬂﬁioﬁéﬂ process in
sai d conputer nodel; addi ngl said experinmental information to said conputer
model ;. 5 re- eVa) esiablisljnss selactipichpmctesisehfospoteatiayl reenbeis af sabsbsettZient s i n

S”bsft Z]s'aldas’é%cn&f&}{l%}&e?lsﬂc Bgmg\éghrgfeto%lf@% Nk BES ER ST €alﬁ§sdﬁ%F cellular

necessary, priori ciren AVest I'gation on ce arc const it uent s
i N subsetcoddtitheits mb;lei T4t Soparaf f ect sai d biological state. 10. The nethod
of claim?7, wherein set Z1 is an_ordered set in which set nenbers are 10
ordered from dhkassigaingdp said subsebZ) selkslar congtifpsats having; spid selgeagn ¢ o | owest

di fferengfajbrenstival ues relative to So, and priority of a scientific
investigation is ‘rdered based on said ordered set. 11. The method

accor di nght diffeleicenn/S, wahes ¢o 8, saielbaing conelagd & thepofedtialfbidlogical atigity of

i ncl udes obt ai.nin er i nf t|o on bi ol ogi cal activity of said
cel i‘ | ar Spl ‘i?hHLaf ?‘i ﬁ‘f’ t?fEaég%t@&s ]glblglr@og}&? ' &&peri nental information with
said cellular constituent. 12. The nethod according to claim7, wherein
said adding information for said one function of set FO incl udes assi gni ng

a fracti dhal clhetméthed ¢foraiosf 7, é’aﬁhler@n@pvemgul ar constituent to at |east one

of said pluraljt i ndj i.alo 1 he met hod
according to cﬁregﬁgfsu%?g%l n %Iéllatﬁcgn ?u ar cons?é usgtn% Icacr%}alu{sgel ected from

t he groupoasiaéfd, isag cmcatlﬁ%)thér’ﬁuﬁidt% ofledlvrdopaitydpeptodpssind:4. A nethod for
identifying potential biological processes of a biological state

nodi? at ed by a c@ pertubingsweof theessllulappenstibichls: Ofé%sehgsmg’fhlﬁl@gléalf%ﬁ%’tl on to
said cell .constituent, said function being a nodification of at |east
one bi ol ogl car process of said biological state; (b) adding information for
said function to(kg e&amp'ugeﬁidmﬁlﬂegiczdfas&&isglsthhdhd@ip.redens&@ﬁ%id pest@artebdconput er
nodel repr i

associ at ﬁﬁﬁgggéﬂggwggtglf’ :ﬁ;%i ot )éé?tégi n‘gclt“\élfl g(léll?;5§ éhg‘?‘l"tg‘?f{e"ag‘geoﬁ\z’is éfe%i%eél ity
of i ndi viguglcBh RhRel 6@hg RIAEERSRIeast one function of set Fy of said perturbed cellular
20 constituent;

(c) repeating steps (a) and (b) for any other cellular constituents of subset Z;;

(d) comparing each function value FV to a function value FV, the function
value FV being produced without perturbation of said cellular constituents in said
biological assay system,;

25 (e) establishing a selection characteristic for potential members of subset Z;, said
selection characteristic being a range of differences between FV, and FV, values; and

(f) assigning to said subset Z, cellular constituents having said selection
characteristic, the selection characteristic for potential members of subset Z; being
correlated to the effect of the perturbation of said cellular constituent on the functions of set

30 Fo.
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being a process nodified by said function, said conputer nodel being
configured to evaluate the effect of said biological processes on said

bi ol ogi cawogapsss4 48 WO 02/ 095654 PCT/ US02/ 16461 (c) exe®@auiusg2/s@scd
conputer nodel so that a virtual stimulus in the presence of said function
is presefted tlhepreshedel daimes gomlas compusin®X for said biol ogical state in

t he presence .said function:. (d). providi 10l gical stimulus {qQ a
bi ol ogi cal as S ggal%l%F’é‘?ﬁ%enk)a?brgﬁérégtg%é)%\é)ll%f)g%fﬂ?gpvﬁ%§%%ar?§ece@lg e néf-&erﬁor

sai d bi olipgilel Z s aylesy Sheihdividda Biold e R esfin Saiddonputek a@delal  sti nul us,
sai d biol ogical stinulus bei ngl the biological equivalent of the virtual
stinul us and $4fiagispidicsperamentaldstoymalen eppidesompuisianasiel| ogi cal equi val ent

of the said j ' S ; 115 hU . td aracteristic
For § dent fyi g pAPai S b Siratebn BP LB UM A0 BB R L A R0 2 SL i e
nodul at ed by saing saml reiehaluated Sgivaluee i re-ontery Hinacessdrgl, privelteof a eoientific
characteristic pbeing a range of differences hetween the response val ue RX
and the BYSHEIoBAN Gelulgbenstiignigan B?@ﬂ?t%rfar@a itaeRertspidRyologicyl $a'81 ogi cal
process having said selection characteristic as a potential biological
process of said biological state nodul ated by said cellular constituent.

15 15. TH®. netThednetbabeitilaigy T,ovicken set 74 is avherdered sstindvidss samempess dreinct i on

i nc] udes bt ap.ni ng experi.nent al i nfor i.on, on biol ogi,cal actiyity of said
cor |4i'ar cxied frbtmasteiah BirreiEith s 8o PHGFTaiek PSicnoh P v el T Bs i Wi « 1

sai d cel lrplafve ©@WShdd pHoMty oD schéntifithAvdiBEARM i96FRESH hided 6h Sdidbiileded setvher ei n
said adding information for said function includes assigning a fractional

contribution of said one cellular constituent to at |east one of said
plurality of iRdiyi 1ol ogi ¢al Jpr T rding to
claim 14?i1\7\her121|er11n q’stg‘?(gécgg dl?rlgﬁ %r&aglglngt“&%ﬁeﬁgﬁg sa‘QSY Hég?(sé%%%’:a g%n%gé%t he group
consi st i rngclodespdlafitg bgmrintt®sal afdrmpaloypaiisldgeal ablvity besaidtdimthraccordi ng to
claim 14, wherein said biological assay systemis selected fromthe group
conkl sti rgngituent apd psspeatang sidexasrimsatabinianmatian widsid ceblylar gonsiityeat hod f or
predi cting potential biological activity of a cellular constituent for
affecting a biological state S, conprising: (a) assigning a set Fo of
functi ond2t o sSEiednethdd adcardimgptostiaitu’ ntherebmedid hddiog irdomodtiondbr $afd oreei ng a
nodi fi cati_juon. of _at 1‘1ea t .one .bi.ol o?i cal process. of t.saj d bi o] qgl cal .state S;
nction of set Fy includes assigning a fractional contribution of said one cellular constituent
to at least one of said plurality of individual biological processes.
20
13. The method according to claim 7, wherein said cellular constituents are selected

from the group consisting of polynucleotides and polypeptides.

14. A method for identifying potential biological processes of a biological state
25 modulated by a cellular constituent comprising:
(a) assigning a function to said cellular constituent, said function being a
modification of at least one biological process of said biological state;
(b) adding information for said function to a computer model of said biological state,
said computer model representing a plurality of individual biological processes associated
30 with said biological state, at least one of said plurality of individual biological processes
being a process modified by said function, said computer model being configured to

evaluate the effect of said biological processes on said biological state;
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49 WD 02/ 095654 PCT/ US02/ 16461 (b) adding information for one function of
set FO to a conputer nodel of said biological state, said conputer nodel
repr esentwog2adbaral ity of individual biological proceseesmsyoasnt ed

w th said biological state, at |east one of said plurality of individual

bi ol ogi cal pr ¢Dexsasingeshidgompptes sesisl spobiptfd Wgudptiguiles ig ke preseoce ofisard set
FO, said_.conputer 5 el _being caonfi t e effect of said
bi o1 ogi cAIphLoeRatS prrfep sfBie I8k B B bl ey iitraoefput e
nmodel W tlisfidifchceidgled one function of set FO to produce value S,, for said
bi ol ogi cal state in the presence of said added one function of set FO (d)
repeating stef®d Rpyidmsd Rielogical stumlupiordiological asspssystensiorpredice 8o ( e)

co ring. el i u Ok i . val ue,

cai & o bilhtiereBhit vl B AP AThidAREh o009 st tiehrb @m0 U any
of the f bivlibgicdstimhulsesaid boldygiahgimulaobgiag Hieddolopical &mivhlend opthiceirtuabdel ;
(f) establ.ishing a selectiaon characterjstjc for potential nbers of a
subset Fstipplusapd spghdbiclogicpl astay sysien beiog the biefasidal ETH%RIFRY oraptaheamgie of
differenqﬁgog% gh SX values for functions 15 in set FO to So; and (g)
assigning to said Subset F1 functions having said selection characteristic,
t he sel ecti on Ehestadisieng stselectiorchpocensiiafor ndembiérisg potestidd badlogidalbei ng

correlated to the .pptential biologic acti vi of said cellular

conle ] tudicess obrBioRed self Brfuglhurd pdlodr SpedBetfEnBAy of o ai m
19, furt RekcdBatatichigtic 66iRak riiGedf ARsGIceSBet@ber hRGEIpBAS WiueSRY #haaré | ul ar
constituent fromsaid subset F1 of functions, said creating the subset F2

of funct iborlegical aepenssi vadpe BB apért ur bi ng said cel lular constituent in a
bi ol ogi cal as5ay syat T (AL EXEOULLIG, RAML. Bielaglal passax GYalem I n the

presence of s per ar con uen produce a set of

functi on pentigishiolegiehl procest bDshid BlolgidaVefarimediledBY said tellulir@onstitustal ues
being related to one function of subset F1; (c) conparing each function
val FVX to a function value FVO the function value FVO being a val ue

produced (wi t h I - S 3l 40 i S E L
bi ol ogi ca1 " as ?z% ngeglgc%dégn%g @1%%&%}85&%@?1 éb@g%éwn%?%asggﬁg{cg[%%bgl&té%da@g%ta J(335(rji stic for
pot ent i alobtaiihe expetimenal thfsmixg®n odadiologiaalchcgeltyof saddcalludar zohwituesit hd bei ng a

range of differ encgs bet ween .FVX val ues angl FV(I) val ues; and
associating said experimental information with said cellular constituent.

20 16.  The method according to claim 14, wherein said adding information for said
function includes assigning a fractional contribution of said one cellular constituent to at

least one of said plurality of individual biological processes.

17.  The method according to claim 14, wherein said cellular constituent is selected from

25 the group consisting of polynucleotides and polypeptides.

18.  The method according to claim 14, wherein said biological assay system is selected

from the group consisting of a cell-based system and an animal model.

30 19. A method for predicting potential biological activity of a cellular constituent for
affecting a biological state S, comprising:
(a) assigning a set Fy of functions to said cellular constituent, each function of set Fy

being a modification of at least one biological process of said biological state S;
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50 WD 02/ 095654 PCT/ US02/ 16461 (e) assigning to said subset F2 functions
havi ng sai d sel ection characteristic, the selection characteristic for

pot ent i alwomnletsss of subset F2 being correlated to the efPettusot/ic4she
perturbation of said cellular constituent on the functions of subset Fl1. 5
21. A method f(br agdingiinformatigrbfemencafunstion ofi €hFodeta gpmpuist nzpdek(of saigr

comut or oaePel, e 3, dufyd DR, e hMEa pukilty IR PO dadpica

pr ocessepreessiasdoethtad withsaiddbibicgicapstasl asteasteonesatl shid phpalite of idlelduabei ng
configured to evaluate an effect of said individual biological processes on
sai d bi olbiQJPaist! pypeasies bemg HoRed 2y sryd O&Eﬁ{n&)lmaggﬁf‘gﬁio,nsgl CIBRULEID of

function I i : 1, ] -bei a
modi 1 canto Bng cbtedtidlo Sallala huBlttq o 0Rl plUBELAIR0R S B s LIPBRRE 2 o
(b) perfotaw;ng the followng for each function fromthe set FO (i) adding

information for_ one functjon of set Fo.to a version_of the conputer, nodel
wi t hout added (Ph¥SPHHIE B ?%Fpuﬁﬁén?@gﬁ’?thisﬂ‘g gL eRcofiactian et Ficio PEdCEast

one 15 Qf2& GoPdati ﬁbiogfi/capgta'@e'?ﬁi e Fehcdb OlROIdRRY oRE REERSESE REFNY @
process nodi fied by sal added one function of set FOQ and (i11) executing

sai d conput er (dpctptatinigtsteps §b)chndddefor ameothemiohétomsof sedh; FO to  produce

val S,, for said biological. state i he..presen of i d. added_one

Vantion’ of B eampearigg 8 of Seig S Lpfint Rarreg PRIt E B ppuabRr S sonct i ons
of set FQahR RheIRoddled By ciédlinSQaid \¢ampetePfiodel Witk affoPhe EXREBAY Hkesal d
conputer nodel wthout any of the functions of set Fo being incorporated

i nto sai Fobsmgunerperaigelintospid computed&wdekyi ng the functions in set FO
having a diffepe JaA SOC] S . ' ing a
hi gher pot ent f@l e@%ﬁg%hérééég?@czio ic\ll}?{agtggﬁlcsfé? &EI&?{IS’{‘%{}&X§% ?l%%geetﬁzﬁ O? g%/t 25
af f ect i nFosauidlsddctibn gharattesitiat i rahgeof diffgicngestHeewéenrs; tviahies forfusaionko

havi ng substantially no difference in S,, value relative to So as having a
| esker pdésithod? Spigsfogi cal activity for affecting said biol ogical state.

o1 (g) assigning to said subset F; functions having said selection characteristic,

the selection characteristic for potential members of subset F, being correlated to the

potential biological activity of said cellular constituent for affecting said biological state.

20 20.  The method of claim 19, further comprising:
creating a subset F, of functions of said cellular constituent from said subset F; of
functions, said creating the subset F; of functions, comprising:

(a) perturbing said cellular constituent in a biological assay system,;

(b) executing said biological assay system in the presence of said perturbed

25 cellular constituent to produce a set of function values, each function value FV, of said set
of function values being related to one function of subset Fy;

(c) comparing each function value FV, to a function value FV), the function
value FV, being a value produced without perturbation of said cellular constituent in said
biological assay system,;

30 (d) establishing a selection characteristic for potential members of said subset F,
said selection characteristic being a range of differences between FV, values and FV

values; and
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(e) assigning to said subset F, functions having said selection characteristic, the
selection characteristic for potential members of subset F, being correlated to the effect of

the perturbation of said cellular constituent on the functions of subset F;.

21. A method for predicting potential biological activity of a cellular constituent for
affecting a biological state S, the method using a computer model that represents a plurality
of individual biological processes associated with said biological state, said computer model
being configured to evaluate an effect of said individual biological processes on said
biological state, the method comprising:

(a) assigning a set Fy of functions to said cellular constituent, each function of set Fy
being a modification of at least one biological process of said biological state S;

(b) performing the following for each function from the set F:

(1) adding information for one function of set Fy to a version of the computer
model without added information for the remaining functions of set Fy, at least one
of said plurality of individual biological processes being a process modified by said
added one function of set Fy; and

(11) executing said computer model with said added one function of set Fy to
produce value S, for said biological state in the presence of said added one function
of set Fy;

(c) comparing all of said S, values for functions of set Fy to an Sg value, said Sy
value being produced by executing said computer model without any of the functions of set
Fy being incorporated into said computer model; and

(d) identifying the functions in set Fy having a difference in its associated Sy value
relative to Sy as having a higher potential biological activity of said cellular constituent for
affecting said biological state and identifying the functions in set Fy having substantially no
difference in Sy value relative to Sy as having a lesser potential biological activity for

affecting said biological state.
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