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WD 2004/ 010107 PCT/ US2003/ 023241 1 METHOD FOR

DETERM NI NG THE REGULATI ON OF XENOBI OTI C REMOVAL
wabeog/oaqapt i cation clains priority benefit to WEI/US2003/023241

Provi sional Application Nos. 5 60/398,023 filed July

24, 2002, and 60/413,866 and 60/413,843, both filed

Septenber 27, 2002, which are incorporated by

reference herein in their entirety. FIELD OF THE

I NVENTI ON The present invention relates generally to a

method for identifying |ligands that 10 affect

* BRERRR fele] %ﬁ%@@%ﬁ&@wwﬁ%&@?@ﬁ%@m

PA50 expression and/or d éﬂsport pr ot ei ns.
BACKGROUND OF THE | NVENTI ON Many drugs are rret abol i zed
by t C f i
oo EBs SO e AT Pl 201 rp I BhHBRSE s
607398, 6ZxfledrJalys24; 2008, arme/em ,SGearipd (4 K3,84% rboth filed September
such_as drugs or ster tab lites, can alter the
2,300 Sehieh i nncasmegeH B FEleraS0 Ry e A B
interaction with the relevant receptor. For exanple,
t he pregnane X receptor (PXR or SXR) has been reported
to stinulate the tFHIdRORTHBANYENKION/t ochr ome P450
CYP3A4 nobnooxygenases and ot her genes i nvol ved in the
det 0¥hd preadrit dnveation e¢lates geddrally tofa methotiifot idestify@gligends that
t al., Annu. Reyv, Pharnacol.. ..Toxi col 1-23.
alfess opobiotiuranappl gt Joah it FUEEPIROY fie iabiigy offageptors
tHRERBuRRYEJBfomd P4SEEptakRntah@oflditkAraa r?é%%s‘ ani |y
?FegﬂSO S frorﬁll nducerpg th gt a?e cc%;nt alglﬁ)e
cigarette snoking and barabacued food; the

constitutive andr gst s TEAR ngrmlvates
t he CYP2A and CYPZ? 5 hy Xenoni ot i ¢

d P. t .
ovpadp e ey Hﬂi "éf' pglg?%?‘z’%‘qd““% BE30 ERfly B ovido-
reffittasdsi (@ exipekssioh roﬁlﬂme efig@nesds gegulafedenhgeart by revkeptors such as

Hospital Pharmacist, 9, 167-173, (2002), and
nREleaTRAFBIES-ci t ed Wi t hi n. Drugs may al so alter the

expr Flb‘tﬁ@t & s l'ﬁﬁse Hﬂ%yto? %%er&ﬁ%étﬁ‘ﬁcﬁltéjsr 4G %lt@@ﬂl@ﬂéi@r&ﬁlon of

r omt For exanple, it has been
cyuaplcrome 450 anzstnlm tbtoagb inderactibnoeitio thieatlevant reaspigr-oFor example,

( SngTQP‘é? oﬁ@f)ag ot Em%% 6&%%@%8 R 18{1131%8 El<1R)transcr1pt1on

of déﬁ?o%?»/maé 249P3 R4 agbhydkybeiths@X Bh@ ShéNg&est ia@olgedidn the
, Which encodes the protein Pc? ycoprotein

detoxification and elimination of xenoblotlcs (Goodwin et al Annu. Rev. Pharmacol.

Toxicol. 42:1-23 (2002); the aryl hydrocarbon receptor (Ah or XRE) has been reported

to activate the CYP1A and CYP1B family of P450’s from inducers that are contained

in cigarette smoking and barabacued food; the constitutive androstane receptor (CAR)
activates the CYP2A and CYP2B family of P450’s by xenobiotic inducers; and PPAR-
alpha is reported to activate the CYP4A family of P450 by the prescribed class of the
anti-lipidimid fibrates. See, e.g., Tredger et al., Hospital Pharmacist, 9, 167-173,
(2002), and references cited within.

Drugs may also alter the expression of proteins that regulate drug clearance or
efflux from the body. For example, it has been reported that the steroid and xenobiotic

receptor (SXR), also known as the pregnane X receptor (SXR) regulates drug efflux by
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(ABCBl1) (Schuetz & Strom Nat. Med. 7:536-537 and the

references cited therein), Synold et al., Nat. Med.
w(Q2®841@E00). Thus, a drug can alter the expresB¢DOSWN3/023241

nmet abol i zi ng enzynmes that I[imt the 5 activity of the

drug or change the netabolism of other drugs, creating

undesired and dangerous drug-drug interactions.

Further, the effectiveness of xenobiotics can be

limted by activation of the2expression of a drug

efflux pathway. It is currently difficult to predict
aetifatiag Saxpresmbue dfelielgend MIRRL ewhmhmmbdeseihe bproteirc P-glycoprotein

(RBLRTS nisbhitle ¥ Stishn oMt 7S aand ey terenes cited theren),

é/ﬁ&lﬁle%l q@m mdegggggo)receptors are rrenbers of a
u

perfam 'y of transcri’ption factors controlling
cel | Uhas, & drugtcuamnslter rthé Lexipmgslmaepf onttebblizing egrymesthat limit the

di. f. tiat [ t Th

bt oie by 8 shandb b FrlabsP sl BT RS riinh hobsired and
deXERaRI Sub; fc§u% iNRFIBHES . Fhftﬁérd%eaeﬁ"e&kjéﬁéss kdToxdhoBIdics can be
undi scovered Tigands). To date 48 nucl ear receptors

limaited byeetivativarntithe expressonof eidrug e pathavags It i lwatrently difficult
t% ;@&'e@%c% (?ﬁc’ A% fé%él' bt & négs%gé o fﬁ&%%{‘o%c h Pgilz%l(gsg&ﬁfmes or

receptors 1s comn I SSue Sspecl

plotBih®éffectin@Cir@d Cleardce cﬁ&&& sP6es diffetORkL) ).n gdid refdation.
nol ecul ar nmechani sm of action _appears to be a

f unctYUuSkeabregrigrs r @kt membesc ofiia r?ER?ffaéml)ééLfe%%ﬁC?Ptlon factors
cBﬁ%lﬁf&%éellﬂlﬁf gl'fhfzﬁ saiﬁcﬁeln qg o8t @on; g'fl i éﬁ&gﬂﬂlﬁl{oﬁ lipid and

ction ese rec rsin a
sugm‘ehpnmdﬁams ofhelefiectemis rbgslhﬂed by a dReersaisdt o€ higamls (kémbiotics,

a a.tec ul ator can result e

HORBAEE, s o fBEEk R B8 nRESetod RefSRS, T date 48 muctear
18dePtdad hdveasessl Eﬂ"ehhﬁ@d mdvﬂeﬁﬁomngﬁm 108 rénsalhﬁig ones classified as
constitutive or dUCI le interacti on of

opphsng | Tﬁh@bl@i@ymfﬁb@ cﬁcgptomsraornplex Rndsisaggecdfic ($hpaads Brown,
Stcile?;Ee 2653h 4303 £f3t Lﬁ)bﬁgtaggﬁ?e fpglteﬁﬁlgicﬁl aﬂ\% s¥¥l &t acﬁgﬁ ﬁgﬁ%ﬁs‘to be a

ormatTon on ft ture ecu

fumudien loy pfegerbnﬁdl @¢praiahest\of @b(ﬁésﬂﬂ}ﬂ poileihd) eeféﬁw hs)cnrmghlaufrs that
reat nent of

t her apeut approaches for

rm%é%@ fjmt qutﬁ?ﬁétrﬁ%f'@éorf a}aila%nqt BerRandPRtpridgpengent fashion.
| 8&dey

RecARRth O o ABGICHATR, Befeuidlr. S NRKI ) BoeY shiectiffion or

repegEmt s for the di scrl m nation of agonist from

ant a oni t, |,i gands. e estr en recept or. subt .

ot 225 Fertal theARaE SienalrabiiiodbR hd S8t S eRion is Bt Cotfifutive or

iRdRinRE ﬁﬂéﬂa&.ﬁoﬂ @Pﬁﬂé‘t&lﬁ%ﬁte@fm&ﬁﬂaﬁcddn’{aiﬁﬁr Kﬂbﬂle@gé‘ 9f ligands that
See. e.g., Bolger et al., Environmental Healt

cp pefgaiiate these bBaations Wil ggyvidesinfrmation e ﬂwptrf: af the molecular
ti res t 4/ 01910 .
B IR0 0isBuBYE 1601 B uih e B ofevrlogment o ferapeuti
app@@ches (ot e #O&Aent N QIESEasfee apeistisg atethddsefdr ithe identification of
ligands are cumbersome and limited particularly in the case of proteins of unknown

function.

Panvera offers reagents for the discrimination of agonist from antagonist ligands

Ol-

for the estrogen receptor subtype beta and has presented publicly data on the
preferential recruitment of co-activator proteins. See. €.g., Bolger et al., Environmental

Health Perspectives 106:1-7 (1998); and Panvera corporate presentation presented at
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assays based on fluorescence resonance energy transfer
(FRET). There are publications on simlar assays for

w@edeni1norl ear receptors (ER-a, the ERR and PRARUS2003/023241
famly) that are al so based on FRET. See, e.g,.Zhou et
al ., Molecular 5 Endocrinology 12:1594- 1604 (1998);
and Coward et al., 98:8880-8884, (2001). Simlar
experiments have been done using Biacore technol ogy.
See, e.g., Cheskis et al., 3. Biological Chemstry
11384-11391 (1997) and Wong et al.; Biochemstry

thé QOphad Reddion Miefing Sael Diskar (Jass 2982)exTheir whepesatstdie used in
readout_ i s_gene expression. See, . nmp et 10

asgRys aﬁdacs)eﬂlégessgn@srgswce(%@t@ﬁﬁg (EREDhel y et al .,

End o?@ér@ th Z}g}fyéle (ﬂns I 4mﬁ§r4§ssays(1%p Qs ngaém%gétﬁ?drg gé‘%-y o, the

Kar o ope a gene ‘expression re
ERRB. andRAARI éangity)fthitreé hizo dhsesleoisFRETD.e Spe . g, #hopreo hiesMolecular

b e e L 20 W
ilar egp@ﬁnerﬁg e A pﬁlo&‘he (us iaBGHe t&{hﬁ§ﬁ)‘§§at3&26 BY Chgskls et

ar o- an Recept or
al(,JIlnBlcﬂ@@l Clemeistry i El334€t1391 (199?1)om‘nierWemg yt al.; Biochemistry

4 (2001) reports the thermal,
4%85% g%?a@?@ of the ER-a receptor in the presence of
est r agihhr assiBEKN wHRS tHeGEATHRN Gexend @RPreBRbn.t 886 k.4 N€amp et

identification of a nolecule as an agoni st or

alariahord 49:559-5¢P&2008) and reiselaret Akobmiesrmplony; MLAELBS4S,
(ﬁl@@)’e &8{1 leb?@aﬁt %?V%r éaldegéi@%%ag légne regs)(c?I{T%aﬂout' stay to

anaIyS| ear rece expressi on
inchaid osvinfaaftiysal arfsitied Ipepidee probes &MSdlscnimumlen -gfCageaiss from
are re red to validate that | d | at

?1;1' val i g at ligan %gor co- regu aa? SNAS

antagopistsigends dor nyelear el (ECGRIPNS- + RES:r &8eptidee &t
95:@9? 8604 a@égﬁa{ PREQUHMLOEY RiarRBRS &1 RS GrpBin R&Eeptor Meeting,
produce a SiIgQ transduct1 on or gene

Samtha(hmnﬂﬂﬁﬁre33|on assay readout. In addition, cell

22 ! ERASHb SO B LRD IRGEASS MY Lhors e el

st@f)lfhhﬂi&n' &Sth@fERg& ?&‘éﬁfor ‘iﬁ"ﬁi& &e&%@éfeesfrﬁfﬂ@l YHowever, the reference

dentified), and is only applicable to conpounds t hat
dhfa;\m)t scagimth@ idaitificpéometbinolecyleps of agenist@rhprantagonist of the ER-
commercial in vitro assays require the know edge of

YIPEERIs for establishing conpetitive displacenent

assayfe aRdidddSsedSHoPE shffgTRn sQRlT diBviirks. dFbe ckBle, in the
based co-regul ator 30 assays. There renmins a nee

amadysmpf audlearateesptons] gersl expressionokadpyt absays fandicell thasaslsassays,

RO s R e O -

dREHBCWItD thef rRE&RG1O6fSintelédt and not through other proteins that can produce a
signal transduction or gene activation/repression assay readout. In addition, cell
readout technology lacks the sensitivity in identifying weak ligands (typically
compounds of affinities of greater than 1 uM are rarely identified), and is only
applicable to compounds that have a good cell permeability profile. Other commercial
in vitro assays require the knowledge of ligands for establishing competitive
displacement assays, or the use of them as tools to validate FRET based co-regulator
assays.

There remains a need for an accurate, reliable technology that facilitates the



10

15

20

25

30

regul ate the expression of drug netabolizing enzynes
and the resultant effect of |igands on xenobiotic
woregoaboalidsm as well as their effect on receptPCBHUS1v03/023241
regul ate the expression of drug efflux. 5 SUWARY OF
THE I NVENTION I n one enbodi nent, the present invention
provi des a nmethod of determning the effect on a
drug- net abol i zi ng enzynme activity by a drug | ead. The
nmet hod conprises providing & drug |ead that nodifies
the stability of a receptor regulating cytochrone 10
rapid; Chigh-threughmn idactificatior nfnligdnde r utheir eaffect am irdceptors that

bili to furth di fy.th tabili.t f th )
rElRlas o PO s B Oling et e oviagtpitcs pElisands
oft fehbbidBE mBmBolidnEahd Qitl0hs ther SRR bt ﬁécéﬁtoﬂshgla’é é'egulate the

receptor in the presence of the drug |ead ‘and

expesslomad drogefilont es whet her the drug | ead increases

the activity of a drug-netabolizing enzynme. 15 In

anot her enbodi mrent, the nmethod conprises providing a

drug | ead that shifg§EMMARYOEMEE INVENITUONg curve of

a receptor regulating cytochrome P450 expression and

scr eRNbritgerhbirlifEnty tHegrekehOivéritonaRbiiléya fetod df A8frmining the
shift the thermal unfolding curve of the receptor in

etferd opracdruguretaolising ezymsrastivisy by guireg tned. Thefmethedbeomprises

¥ O (T Tla)? ' e
pRRiding b Bebd S WA o 1 S UE A et Ml R R Agrome
PéSllliezpreestonvand heereehing the udrug deall foicite adbiiity ttbefudthiéd Miotify the
oﬁg? dfﬁ@énetabohizing enzyme.. | n other enbodi nents,
SERULHEE ATt TRGRISK i Betbe SRIFREARS 1§ OReRY BIOKF sorrggulatprs. A further
nidiflchti if bt} -
Pt of AR U6 SLBPUL 1 s S 5P AL oy g s o co
I qryndipaies whbiher the difig ldad increasps the actigity iofi atdmeg-metabolizing
sence of one or nore co- activators. A nolecule

at ' nodi fies the stability of the receptor and
f ur t esnotived ichitedingént} the nSdtiRddl doniptised pidVRIIALE %ﬂidgi’IeacY\ﬂﬁf‘ shifts
in the presence of a co-activator is identified as an

thedBermel ugfolding 6BIV619ica TeeeripoteBliating Aytpelromedt4p8rexpression and
- : ' . ' |

<G 86y LI L GRLSF AT O TR o

regépter inethepriresence gfiba¢ ion ghoty toedpuimers PAS Furtlet (3hifs &i e thermal

R 1 N Ch RO T —

RS bhéeP tie- driy 1Al 9dtbRed thabeBy IS &rﬁ?—n{el?ﬁn"o?][?f?g guzyme.

unfolding curve of the receptor and further s
t he Indhersambadiroents.rihe methpd comptibes screenipg @rmil@rule for its ability

T PSR BE P Ee S1E R PRERG  1

furtheo hiodifly ahe stability of the receptor when in the presence of one or more co-

€

activators. A molecule that modifies the stability of the receptor and further modifies
the stability of the receptor when in the presence of a co-activator is identified as an
agonist of xenobiotic metabolism.

In yet another embodiment, the method comprises screening a molecule for its
ability to shift the thermal unfolding curve of a receptor regulating cytochrome P450
expression and to further shift the thermal unfolding curve of the receptor when in the
presence of one or more co-activators. A molecule that shifts the thermal unfolding

curve of the receptor and further shifts the thermal unfolding curve of the receptor
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metabolism In still another enbodi nent of the present
i nvention, the nethod conprises screening a nolecule
wo eoo4iot@doabi lity to nodify the stability of a PEDE§1003/023241
regulating 5 cytochrome P450 expression. A nolecule
that does not nodify the stability of the receptor is
identified as a non-agoni st of xenobiotic netabolism
Vari ous enbodi ments of the present invention provide
anot her nethod of identifyingy a non-agonist of
xenobi oti c nmetabolism The nethod conprises screening
wienid @hiellpredeqce ioff sa @bidctivatort ds iddntifitd tasearn ragonisd of xenobiotic
unf ol ding curve of a receptor regulating cytochrone
meigbelisBkpr essi on. 10 A nol ecul e that does not shift the
t her g ahohe! BSbGAT¢er 8f t@igﬁséﬁqﬁp&ﬁfong $hd ARMo! ddbrises
as a non-agoni st of xenobioti¢ netabolism Various
sceaehingi aremdlecudé fohis mbiene moedifntheostalititypof sere¢epfor regulating

scr.eeni ne or . nore of, a [ tiplici f | ecul.es
CSTRAT B S ATPIREyiOR Arele g fest e ol ey Te SEBITY of the
1ebEAREPE Yentified 4l 8 hbAGAgEMitAFRERSBROTIPEBIINES VafBus embodiments

wherei n nol ecul es that do not nodify the 15 stability

ofothet presenscimyentionn peovidie anothete sneflepdn h -ideysilying sa gyon-agonist of

xenohbi ot i abo] i . ' c "
<SiBBRRE SR nEbL Rl by SEFRRL RRTLEEH: 88 iy
shif gleptherm4dl ainféldmiglcurvalifla reyeptdr reguilbtigs cytochrdie PHS0 expression.

stability of said receptor when in the presence of, one,
Agpolegrle ghag dogsatt sl thepmal wntpldimg @EYR eissaidhrgeenton ip fisntified

ad P Yo d shaividilom@indidf, receptor  when in the
St esence of

a co-repressor are identified as
non- Sgnoiss érmbodimentsodfi the iprese@Oinvedtainotansprise @ia) e¢reening one or

g LY 8F TR B he B Lo Bray BF S LG o aceeptor
refggraghg QiyfocRirhd P50 @xpREdibn;t WEerbiMedRlcules ftRAtIAd Gof HiodEy the

i réceptor requl ating cytochrome P450 expression;
stebilityeofithertdceptor axs 1d¢ndified os nor-agaigts of Xenebiohie mgipbolism; and (b)
unf ol di ng curv, f .the.rece el 1. led .
B Bl o sl A SRy S oABRY b b sffpor for tei
alsilifyenfuftBermlodify ks sthbitity off eid tetkplohathestin fiie piesence of one or

thermal unfolding, curve of the receptor for the
M9R $Q-Fapressomuvhriein waleples et frEermodf)ithe aﬁw&’%eﬁ% receptor

whbn i €he @?&%o%mgﬁeﬁlﬁ%s}bp GrdIRAANCE aQ]tnoﬁfé offits "G &nobiotic

CO-repressors; erein ecul es that urther shift
metabolismr mal unfol ding curve of the receptor when in

hon- DR BiHodBrert oh i BFRRT RYPHiR) oMt (Igshgning one or more
of£iraa SfGholbOResPfol BRI ability &6 tshifinthe B hE B ulldisurve of a

of identifying an agonist of drug clearance )
reseptpt regulpiingcayéanhionge R4 HbExmressiont gyherain naplequlgsythaiodo not shift

T T e—
mtabglisrhAnsb) scRedhe nblantts tionh step fg) that shift the thermal unfolding
curve of the receptor for their ability to further shift the thermal unfolding curve of the
receptor when in the presence of one or more co-repressors; wherein molecules that
further shift the thermal unfolding curve of the receptor when in the presence of a co-
repressor are identified as non-agonists of xenobiotic metabolism.

Some embodiments of the present invention provide methods of identifying an

agonist of drug clearance comprising screening a molecule for its ability to modify the
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nodi fy the stability of the receptor when in the

presence of one or nore co-activators; wherein a
woredoeoullie7 t hat nodifies the stability of the rPCEpS®™N3/ 023241

and further nodifies the stability of the receptor

when in the presence of a co-activator is identified

as an agonist 5 of drug clearance. O her enbodi nents

of the present invention provide nethods of

identifying an agonist of dbfug clearance conprising

screening a nolecule for its ability to shift the

stabdityraf auﬁéa]pltcnti mglﬂaﬁng\/e:pmésshvnrcdcaa Jtugr transpart atdteig and to further

e essi 0 dru fra roteln and to further
Gl hE NEDLRG PR HiePior STRG 0 he BRSTcE 06 SRS euBots CiRdryators;
wWherdif'8 618688 @it %{odﬂfﬁsQH@s@fnh@@ bﬁﬂ&%é’eﬁ)ttdrvﬁﬁ $Hither modifies the

wherein a nol ecule that shifts the thermal unfol di ng
stebilifp of bk redeptor sdep irvthe presencsraflrego-arttivatos istidentified asran agonist

g?npli %%curve of the receptor when in the presence
£ “Fivator is identified as an agoni st of drug

cl eaiCaR¢mBulimes oD the Peedest Mivehtich ﬁﬂ’o@ﬁl@ RhethdiésTtid@tifying an
provi de_a mnet hods of determ ning e effect on _the

agenist\oft Jrugiclerange eprprsingfscieeping moleguleotop its sy to shift the
ﬂfé;rﬂéi lgﬁefggiéﬁ%gﬁryg S(J)t Ie%t%f’ T )ggﬂt gt&:qfésg& {,Pg d?&gatpérlsbaﬁ protein

ahd enfpthet slpftcth@thenmi dln_ﬁﬂdmgmun@ dftthe _chrcagof Wheh frothe ipteSence of
ogg Ielé;g{ ¢ tcg Ia%‘éi‘{a&cgr%;w grdgwj fc%n{gpeecg}%te%gl ll-h%g @%fthet:rtr]nal unfolding curve
of ¢he ﬁg“:ﬁt@f 2 furlﬂ%le Si8fi9 i thefrhdl SinfoRief dt @ bOfRe ceptor when in
stability of the receptor in the presence of the drug
tllleelafdsean@l oba coraetigior ag ldﬂnt@ﬁeC%I agh agarisboef drug elearance.
ul at he the dru
o SutisCehityERs SF IS fSeG} i eut pievith s &8foqs of desprmining

tiedreddt 0B heSactivity BEARE RSB of NYRBEANCAMRinderovtigdsdrug lead
of determning the effect on the activity of drug

that madidiesrthe stgbiligy olregcanionierdlpting cxressionialg dﬁﬂ&ﬁr@rgsport protein
ESbgh L e A BH oYALHAGEEA Bl e o
mtmtmesenemdf SErE Quire) go-trd@ﬂaionsgwhemm 4 finthet modifichtidnyoft stability

of ﬁ?e%t??rﬂtgﬁhljﬁlfti“ﬁ %peg?ltgg Z{ﬁ 7 nggaéP %\}CP u-réggglba%r &%8id one or more
CGQeg@aH{ﬁh@ikaes Wﬁ@tﬁ@ﬂ the énfg%écf‘ﬁ&reﬁ&'sftﬁe adlivith 61 e Pthx.

|ng curve of the receptor in the presence of
the &tulﬂg qﬂ@qd embddiments- odgtheatmeseot isu¢ndioongrayideronethods of

CO-I[ |nd| at e ether. the dru a

dERh R e lebrect DR\ A8Ey I el et PR" 3, §BE tead comprising
pesthdidp redvug Qéad ih@t §HifsS gl thetivaa Ninif618ing! RAYveIeSa ?ecﬁglbh e€bulating
of determining the effect of a nolecule on_xen otic

CRRICEHN 05 @ @H&/ttﬂml?ﬂfh@mé?l@aﬂnénﬁ%ee@m%pﬂlﬁsdrﬁ@ leaggfor its ability to
f. Pifp@le Fhdhaf é'ur{fé St @RIy laée tt{éﬁ&ége}{cé one or more
stability of the ur

eceptor an
cbheglﬂatatn Iwhel;euoﬁ falietl shi€iciptho thashmhunfoldifecyprve s tkeereoéptor in
one or co, WD.2004/010107 PCT/ US2003/ 023241 7

ﬂaecp{e@%ﬂcgr %P%|IW8MU? CREFEHBr of said ene ey more co-regulators
idicdbd \kfﬁéfh&f the BRigT1ERERBAseh thel RBvRY 8BRS Rk,

Another embodiment of the present invention provides a method of determining

—

the effect of a molecule on xenobiotic metabolism and/or drug clearance comprising
screening a molecule for its ability to modify the stability of the SXR receptor and to

further modify the stability of said receptor when in the presence of one or more co-
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the nol ecule and a co-regul ator of said one or nore

co-reqgul ators indicates whether the nolecule is an
w@owaiostlopr an ant agoni st of xenobi oti ¢ net aboPCBHIS2003/023241

and/ or drug cl earance. Yet another general enbodi nent

of the present invention provides another 5 nethod of

determning the effect of a nolecule on xenobiotic

nmet abol i sm and/ or drug cl earance conprising screening

a nolecule for its ability t®d shift the thernal

unfol ding curve of the SXR receptor and to further
acstfviafdrs tvﬂmrd:ih @rfostherunddificitiog ofistabdityfof e mlceptca'da ghopresence of

rese ne Oor nore co-r ul.ar.or.s,;
g le BF o PoFEAmE e ¢hise Bl Ohers ahr Gp eI GpIpHES whether the
nfé%fc\ﬂ% i9hn E%ﬁnﬁ%? %hﬁﬁgdlﬁstuﬂ ﬁelﬂﬁbﬁﬁﬂﬂﬁ@ca&fhshf‘ﬁldmy ®@EgtiB8arance.

a Co egu ator of said one or npre
co r ¥gtilanotbes gr:mmjalcembequmt herthe ipeesem] yentéon prayides another

or..an Q t nobi ot c net
iR doiilpifie IR RRNO R plseh R E oo E AR gy aroe
clRbrah&Ecdih scréenifiptd PdlerR fHERS hbiligdtol ShiftltHeahérmal unfoldmg
bel ow with reference to the acconpanyi ng draw ngs. 15
cwre o theSCRR pagepier @nd TteEfupshavgin rrrtéfurre I ynfoldipg tcugeeef said

re%?ﬁ’t%f WIBA iR knd ﬁ?ééh&é dFé:Peettﬁfhﬁgref &-ré ﬁtdr? &tidrdih GBS shift of
0 agoni'st* I''gand I'n € presefice a
theotherital wafalding feugieras tBe irddepiot imthespresepes bfrthetmblecule and a co-
re ults. expected for the identj.fication of a
g His d Qe P MPTS FP-Feeulgtors g&reéeso\rh%heeaheaeﬂ%le& an agonist
o?Qh Eﬂtgé{{n‘r“st Bf kédoBRic Mo diide iRk 'd?&g Qé&lraREobabi ity of
l1gand to i nduce an agoni st response when
i nt eFaghérrigatwies m@x&ranmmbﬁﬁm DESORINPTNEN D5 desdEibed in detail

I .NVENT/ In the foll dscrr ion, reference wll
bﬁlgwn%e%}l%re{}%ertf) acf’%]?lﬁ‘%n é%et hodol ogi es known

to those of skill in the bi ochem cal and

phar macol ogi cal

materi al s set®X

nmet hodol ogi gs are |ncorporat ed here| n by reference in

t hei F1ge il Blusteadesaexnermeyial segults sxperted, iqr the identidication of an
?%M egﬂﬁmﬁﬁ%?ggﬁagﬁvéﬁﬁ present invention is

at erther ene expression readout and cell based
assaysgure @r illubteatess expehnientalvnreduiltg amgected farsthalidémiicetien of an
30 ass, are require he apility to generate
e g teeRh ) e BTHE OGP PEr YUk on al | o ¢ he
di SCOYREY 30 lustEnaSthvd statisded P@&bﬂft&’ RET li@hd t¥Onduce an agonist
2004/ 010107 PCT/ US2003/ 023241 8 By use of isol ated
resnenssrwheamrinterastingwdh &3S and peptides in a single
uni fying assay, one can identify ligands that are
i nvol ved in nodul ating protein-protein interactions
and predi ct DRETAIDEDJAES CREFAOMNOF NMHE BMYENTHONI | gands
be identified, but

In the following description, reference will be made to various terms and

methodologies known to those of skill in the biochemical and pharmacological arts.
Publications and other materials setting forth such known terms and methodologies are
incorporated herein by reference in their entireties as though set forth in full.

One advantage of the methods of the present invention is that neither gene
expression readout and cell based assays, nor the use of known ligands to establish the
assay are required. The ability to generate information in such a direct fashion allows

the discovery of drugs with desired properties.
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also the intrinsic affinity for the target protein can
be cal cul ated which then can be used 5 to correlate
wao eoobioaiioni cal activity. Further, by the met hoRGT/US20081€23241
present invention, nolecules such as drug candi dates
can be screened to determ ne whether they would alter
the expression of netabolizing enzynes that |limt the
activity of the drug or change the netabolism of
ot her drugs, creating undesiged and dangerous
drug-drug interactions; or how they 10 affect

mec Ry iuseref dolAéd and/be pluafied prdReihe agd peptides dn by single unifying
net hods of the present invention _does not re uire

asga nener caw deenify nigands bl dEednYqlvedhdn ppedyl 'ﬁgng protein-protein
t C I

GRS 548, Bl PR Reporfs NS AP RIS B, b

alfo thei Inli’tﬁnﬁﬁ afftijtydbr thﬁmm‘geumb‘euu@msbeamtbuldteghwhmhﬂnﬂmdm be used

protein interest,. Further, affinities of a |igand
tot%“f@"eatog’é‘tl graCtéYléV nore sensitive (affinities of pM

to m\tlef BeiRs Tiests 80%hd PResBR! ﬁ&@ﬁlonarlﬁoleallesl s ¢l drug

by corrpounds w th poor cell per meabi [ 1ty.
candidlatis mantte sofeendrb t detsamine j wivatineri they, vm’gldndébg the @Xpresswn of

vided for t de atlo f the effect
Pl soetss oot TR R Pl B OBHE recteBet s lppigotiom of
otfB aRek] &lehithee HEdEiRed Ghi Vddhnyeratsl dmgamgqtlteeamh@b& hsm they
based upon nol ecul es that 20 nodify the stability of a
aff@éewpham&mﬁeafdr%dpw cytochrone P450 expressi on.
l\/bl e I
o Pyoet ol ¢ s pLR Santin LR iy o

sdrébniﬂge ap rcha@esm tHe rhblemg eaﬁpéramranﬂammeptmr smwhes a protein is a
co-regulators for_ th

bilit f h
diggchpponspquegee ¢ e thec trapdy gy i 1 G cols i Fonagl%fenergy of
mtaa%%oﬁ&ﬁfeg %ggéndcs% ttllﬂﬁﬁrofg?xg bf iededtS FaRhéd foﬁﬁﬁésocff 2A%gand to

et her 'ecule is an agoni st or 25
a 2eTEpIYo aresrnonafsemsﬁievar (eﬁ?eptlcﬂr of#drto |thd¢¢@@e¢®eandfth‘t methods

- I B h ion, the eff
ool 8 bR emBGRES B s PR8I, ' anu thus

xenofy Qibedinea el th‘é ket 1ovestith, Cmethb@s des eprovided!. for the
In other enbodi nents of the invention, nmethods are

dgfemminatian pbthetafiectsfi mpleppat. Weh 66 drpgecandidaggssorleads, on drug

N e

miodifip tHee stabilioy beng edceptor ethefptregulatbsitcyteehranat d¥#50 expression.
P45 due t t |

Malrealis BSTune et Rr s G Hib POt (RSB a0 S0 5 feceptor

cah bdGert R B rw{he;ﬁ?éééhé’é 86the %éé tdi’fan& Rfe bEARRS 85-repahitHi8 for their

screened in th resence of recept or and one or
ahmht;eta:ﬁnﬂegumhfyr ‘dlefmblhﬂyeoif ﬂmbrek:q:ntgr t OVheatharHbe séability of the

et BB BB AR5 DBl oo

an antagonist of the receptor when in the presence of the co-regulator. Based upon this

information, the effect on a drug-metabolizing enzyme activity, and thus xenobiotic
metabolism of a ligand can be determined.

In other embodiments of the invention, methods are provided for the
determination of the effects of molecules, such as drug leads, on drug metabolizing .
enzyme activity and xenobiotic metabolism based upon the unfolding of a receptor that

regulates cytochrome P450 expression due to a thermal change. Molecules that shift
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further shifted is an indication as to whether the
nmol ecul e i s an agoni st or an antagonist 5 of the

w0 e@eptan’ when in the presence of the co-regul BEDUS2003/023241
Based upon this information, the effect on a
drug- net abol i zi ng enzyne activity, and thus xenobiotic
nmet abolismof a Iligand can be determ ned. The term
"receptor" enconpasses peptides, proteins, nucleic
acids, and other receptors.9The term enconpasses both
enzynmes and proteins which are not enzynes. 10 The

tht ehérrah aafddiag ehirveod i tecepor canibe isoreenal pr dieepresence of the

Mul timeric proteins may, be honmpneri ¢.or, hetero ic.
reqgpion; @k PRS) b RIS SOTeAMaI08s Orggwsabé‘&wﬁm @Pﬁaf SHift (5 hermal
. . h . . Lel ]
R LGRS RS AR N1 ecopor
futthenpdhiftestt is an dedicatibheastte wicther thepadeede & anagorist oz ahtagonist
ich is a, synthetic oligonucl eotide, ,a portion of.a ..
o G s e BAA R TrEar e F B S8 B PonBaeA Upgn this Safofhnaion,

the RERARHN Bl I abol g Gz)inc 286 BRE ahd thtk XenéHiSEIRRGBSSsm of 2
portions of “peptides, proteins, ‘and other receptors

ligandehn be detempiabd.e of acquiring secondary, tertiary, or

quategnary structure thr h faldi - GOLJ.
P ST Y vk aert S P i R Rles, and other
reséii6sl TheMrf éntohipdiseg bothlénzyales lahdriptateing avhict?@re not enzymes.
cof actors, coenzynes, prosthetic groups, lJpids, )
Thy ieywsacemanssat glongmern Gaa raylEmgre pEieins. 1meric proteins may

b& H@rﬁb{r&ﬁcah} Heteltol&?erirc.e‘fﬁ@ {e%%gg%%h:ﬁ%ﬁ?ﬂc&i} BGdPE&ERANing at least

i nvention are co regul ator-
twe auckegtidesl cueld egsenlgoutledtidéss Nuedgit achdst camheber singlststiranded,

o SRR Ul S 880 LR, A8, i o
s}rﬂ%tk%%@ﬁ&leot%?h%hidﬂ‘oﬁa é DMhaAE DNWI eidle@ile, or a portion of

i ndependent function, is 25 dependent upon, at | east
chmmosemal IlYAa co-regul ator. Co-regul at or dependent

recepiors_ ..ncludg tolj-m.t
e bEl i AR i PhBu0R e A blac RIGRS and ot
reROptoROWhidh Q& chpdbdé b @cdlifin@isecondirg, topdam, bn quithmasy structure

See, e.g., Aranda and Pascual, Physi ol ogi cal Revi ews
thgqu bl%;gg@gflhpg@gmstmg;m | i ngwood et al., Journal of

Mol e i s 2505 - . . .
e T
cafactotse evearymaebs, prastietic|gasupanipiddybligesat charitles, er Badsphae groups.

58:289-297 (.20 . .The references 1 ncorporated by..
"ot MUE SPOBISN WEORSTPET PRS0k 0% Brehts grvaglipn e o
régglatt&edebeﬁd'éh{.r ey ego-rEsilatBLlepehdite Gt L aHant @Mat the receptor is

pendent receptors enconpass vertebrate species

camableuef; igding at lenst ong Higandcandcbinding et leasisongetd-regylator. Further,
tlileneyc er}t}(,e k())% %eersebe;i)tgr(f |“l/h%k}{é9 ir? gtliggﬁ& dL;le'ﬁidérﬁdor independent function, is
dependent upon, at least in part, by a co-regulator. Co-regulator dependent receptors
include, but are not limited to, nuclear receptors.

Nuclear receptors, and the role of co-regulators relating thereto, are known in
the art. See, e.g., Aranda and Pascual, Physiological Reviews 81:1269-1304 (2001);
Collingwood et al., Journal of Molecular Endocrinology 23:255-275 (1999); and Robyr
et al,, Molecular Endocrinology 23:329-347 (2000); and Lee et al., Cellular and
Molecular Life Sciences 58:289-297 (2001). The references incorporated by reference
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to insects. 5 Illustratively, insects contain hundreds
of nuclear receptors, for which ligands can be
w0 d@anidfided as agoni sts or antagoni sts. See LapdBUS2003/023241
Mol ecul ar Endocrinol ogy 19:207-226 (1997) and Maglich
et al., Genonme Biology 2:1-7 (2001) for a discussion
of nucl ear receptors present in vertebrates, nematodes
and arthropods, the references incorporated by
reference herein by their entlireties. 10 Mre
particularly, in enbodinents of the invention, the
heeimin'thecepgireties. refers to a receptor which regul ates

P450 | but t | t h .
Gt or Bihery the. Carseepb gt teRRPrsCHE S Sng rgre fgecies

i, b noti1i8itdPloMuriAs SRV as' Gl &fcbrites, dhREEPb®Mot limited
whi ch regul ates drug transport protein expression,

to me¢atsdi ng, but not I|mted to PXR 15 and SXR The

ter oLein” full ngth ar ReRi:ge
1 aqRFE Y nSRT PSR Tinid of FUALE, BEcsh Bl R i rganas
cﬁﬁ B@ Eﬁﬁﬁhﬁed ay 'élg&lﬁ§tb ®r @ﬁta@&ﬁﬁ@ LT lDaﬁdetI J.OMo ek Eﬁdocnnology

her el n, ‘protein”

191907 936 419970 and Masdichet o Gishonrm BaIBe 2 6 (F0da et apliscussion
S Ao BRSOk LAN S e B, s
ifhfpoaateld Rﬁ\lﬁefemncb hepihibyakeit éiretiasodul ate the r ecept or

in a_ligand endent . or, i ndepepdent f.ashj on.

o oM GaRigalapa CEPAIMED: ORI HEPYTal s B pegbtor Tefers
g rr@cegﬂ%? WHidHCREhMics PRS0 beprBsical flctudifs, buPRRiliriRed 1] the steroid
pol ypeptide/ protein, natural of synthétic that
Xtrmdeptatt(@é(R)he r ecept or in a ligand dependent or

i ndependent 0 1 asses peptide

t hat TS PO spdBP SR of B i EhiE TSRS EReRE, HipS o o receptor
vithéofodiatd! dMg iaBEpvii p®teid BLHrPGRID, dﬁ:lﬁcﬁﬁ% gt fnba tifkted S0, PXR
of native proteins. Mre specifically, e termrefers

@ SER-activators and co-repressors, and even nore

spect "E rbféu?’r@ﬁgl'n Essfuﬁfleﬁsé?ﬁ ]pk géfl?gécﬂtf?l@ ffa%ments The term

co- ac orR and co- ressor
‘pqgldle‘atefmg tb Ipeotemrfrmntm syxfthaiyctmdhos&rrk:nﬁ’dcﬁ ﬁomwpeptrés libraries.

trans rot,e 30 Theg, term
A nsel Beteips EEMERRL loufEt G08 Paotiie i 41R SEIOTETRES ¢ o a

recegy@r te@xﬁd “c& NGl | Y athmicAf c@ﬂhp@nihd's ngf %ﬁ Estructure,
in an activity the receptor. In enbodi nents of
ingJading ftod @pt hmweclm @:@sl/emml suchiast ANA andeRNAg rand tpigptides that

111?]({31!?&%%6 erﬁ(éeprtqr ig r?slagrapg %eﬁllagrit o n lilj%eéltg %B g‘i {erm refers to
rlatitdl] $yahefie-agd viingi dlolédueds disr Ispéblﬁcafﬂly?thh Qérl’ﬁ refers to a peptide

gg)g%l%g% eezglgfcem rrﬂtﬁrraf otr osygthgt?cl %‘lgalflln%oc\il\ﬁétgsh thbeI ?e%gptt)? 11‘;Jl a ligand
dependent or independent fashion. The term encompasses peptides that are derived
from natural sequences or from phage display libraries. The peptide can be fragments
of native proteins. More specifically, the term refers to co-activators and co-repressors,
and even more specifically in embodiments of the invention to co-activators and co-
repressors of a receptor regulating the expression of cytochrome P450 enzymes or drug
transport proteins.

The term “co-activator” refers to a molecule which binds to a receptor and

causes an activation of or an increase in an activity of the receptor. In embodiments of
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causes a deactivation or a decrease in an activity of
the receptor. In enbodinents of 5 the invention, the
wa eoonor@Eders to nol ecul es that bind to a receprCr/UsSm03/023241
repress gene transcription or to repress a signaling
function (e.g. signal transduction). The term
"agonist" refers to a nolecule which binds to a
receptor and induces or recruits a co-activator for
bi nding to the receptor. Intenbodi nents of the
invention, the term"agonist" refers to a nolecule
thé hatentibmdtet torra eferd eamolenkstthat hind toeg redepiorato lipduce gene
co-activator. In these enbodi nents, the term nore
transEEtion 4 e {ndpes @pignqlingdMRlion 46 BSBIA IIANHUERYE- gene
EXPrRStefii ‘Qz\ﬁ-ﬂeﬁfé NYefeQNH O FRfidRARAWhEIMAREES td B Bceptor and
nucl ear receptor that pronote direct interactions
candeksha duactivdtionadror decréase smame agtivitydofitha treceptone Ingombpdiments of

is a .strgng induger  of con-actiyat.or depen
thq: é}&@ﬂ{lgp,_ 81egtegph‘rg er%m) am?w?ﬁsgt%aﬁ ﬁlélda{?o%ir ciepgo?gg arepress gene
' | i idilece kighhl tthedwtionggul at or
u%g%ﬁeﬂﬁgignc?g@fﬁp?éss%@%n%léﬂﬁﬁgcﬁmfge ighl ohRd

receptor. term™antagoni st” refers to

a nollecieite “apomist” efetsstoraomalepde ayhie bindg to p Aengpos apd mnduces

recryits a co-repressor j.nding r: .
oGl b e POE R gl 3 PR BpbBEnt RS SP R metion,
the MThRAGRONEY" rdfek @6 9 heleculértaebidds tb hatuchianeeptor and recruits a

nucl ear receptor, and recruits a co-r cF)arrlessfgr. In Ie th
oot b ploB e HATE RS, 04 (PR Ge SRRSERGAI P IPTS tp aglgoule that
alfels géhe &gioﬁ ISahﬁltduahé %Bﬁoﬂﬁﬂﬁiﬂeﬁ § 8D a B¥icleRdideéi8r that

conPor matl ona hanges™in a nucl ear 20 receptor that
profmoDdieecd interktiomt with co-actistons.t fin some embedisannts, therpgonist is a

song enbodjnments, the antagoni st i non-i nducer ,or .
USRS LARERT et 2 S‘P"aﬁt%aﬁqrrq?&?ﬂ%ﬁ? © Z?Jre nlae efrreggé) g%ern.%’ e agonist
istagfamé'l bf6tUng 2 WekahGuckOofAhé ¢ ndonvd¥peiiensrecgabed

for binding to the receptor in the presence of or

absefibe tgn Sdelagorostaleeniso ari@eleculgcwhigh binds to a receptor and

. co-requl atars. Thi . ' .

o558 STl 5L RBSRTP 167 RSB Shoggmentsof e
iveffidre ghd RrUtineigonist’ Mers ®uUS MmdsculNthanbihdRNA 2 mcktar receptor
pepti des. The termrefers f%ﬁ?' natural, synt heti% glg)g fors &
and FeeIvals arRoreopTAsey: [rthes ephodimepisqihs t FhEReCiiqally refers to
%fc}t%yﬂ& bRAJGN 1 LG RbMformiorla® EREnESiA a nucl
e U esat rgeéégégﬁb%?&%hgingg%d%dat e?s. The tergms_ o mneten
récapibethat pronamel dirkdt gratamtticns aviyeroreprassars. Tthsomesemiodiments, the

"mul tiplicit f nmolecules,” “nultipljcit f
angRgERIS Bon-Jpducarpragiiaer i oty SR atsn saondr reoriog,

t o atrpb gast "hvRchlRt eSBlsas a SoifAMadshicRlis oot dbnBihdingo the

“thermal unfoldi gtg curve" is a plaot of the physi cal
rechptoy in thequeieacedl o absench of wislivional/compegnds, such as co-regulators.

CT/ US2003/ 023241 f ' P ' .
PRI el oA, OF PG, By ing, ot no

linftieddto @iRikic bicidd] agh 4scDNA tnd RNANtet peptides. Thd wemnrefers to

two or nore nolecules. Mre specifically, the terns
nptitobr SYREPeER and Ve EIolsules TS ST BRBEEYfdrounds i a Compound

or a combinatorial library. The term also includes drug leads or drug candidates. The
terms "molecule" and "ligand" are synonymous.

The terms "multiplicity of molecules," "multiplicity of compounds,” or
"multiplicity of containers" refer to at least two molecules, compounds, or containers.

A "thermal unfolding curve" is a plot of the physical change associated with the
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bondi ng, between a ligand and a receptor, or a
co-regul ator and a receptor, or a ligand, 5 receptor,

w@na4m10o07 r equl ator. The term "nodi fi cati on of PCT/US2003/023241

stability” refers to the change in the anmount of
pressure, the amount of heat, the concentration of
detergent, or the concentration of denaturant that is
required to cause a given degree of physical change in
a target protein that is bolhd by one or nore
I}@%ﬁnds, relative to the amount of pressure, the
upiedding ob# prcteih ene puditie acidres @rfinatidnaf tahpasigsr gent , or

t he ncent rat.i gn of .denaturant that is required to
causggF ﬁ[ aﬂﬂn‘g e@}ode é’”&ﬁ?m%hﬁég’b& AR RIFIGEtoT bettigen 4y oF more
nfol@ulisN Mord §fciealey)GRe Qérgﬁnﬁéferltb %nﬁterMQh{ élg:‘ﬂt 4sObrRbvalent

stability can _be exhibited as an increase o

- berding hebvean a kigandiand eyecepbati 61 @ at-regulasdr dnden mteiod, bt ¥ ligand,

re%%%@%ratﬁggghgggw_gxtog l'igand indicates that the |igand

ceptor. 15 The term "further
modi The atinorinodifithfidn lof tsyabiligf Qbferd & Wb Rk 1ANAE amount of
nodi fication of stability of the receptor when in atn%e
Pﬁ?ﬁ%‘%“en@% agpougt b heatythe qongewiration fdletegenicor theatwintértisation of
e i.tional. nmol ecul es .
i O Rl Pt BivelT Bl L OE bR gl £ iRt proein
thatisdwuhéd by man oberocoligag) miavivs to Teemi@mnib! prabskdlithdimount of

refers tothe |Io of structure, such as _crystalline
hdsf B¢ Erncenisplion SEdhisTeeri phihe caBscaaRos of dewiRemtiyat 1s required
tof @iabd BeYsam@lde@iéd be pRvHidal B Ij ;
.recept g r,.s u.gﬁlléas gﬂ%ﬁ ot e?%g%égﬁ%}é%ggfs%%ntﬁéthf nafbcs)?nﬁ ¢ of any
ligapdy Madigentioni of rstabilifynesnubé eghibitgd s apsincteases otimedecrease in

hvdracehl ori.de. . or guani di ni um. . _
SR B S RS R i G s Ditidigcicnes that the ligana
bindcwyptherecaptoh pressure, by heating the receptor, or by

any _other suitable change. 25 The term "' physi cal

changg® te@ﬁc%‘ﬁﬂ&% swdlifiqation of stabidity’} refare taygn additional frndification
ofodtabilitydbit tHar : i ray,.in the .
0 18t OB IRl ity
stehiltygefsthe medeptor pod ane pr opes hiditondl rholediles. More specifically, the

i ficall.y, .the termrefers tgo changes neasured b
°ns%g°§§"??r'8 §§%18§h"?1 ﬁ%ﬁ??&'l?qsf g ﬁ? FaF %%l?gﬁ@ct ? oscopy, ) ’
f | uoTIRSREA uAMIdES " ABfers 10 HOTES _%?!@g‘xg&l%lf g%chtars gﬁgs‘iaﬁiﬁne ordering

absorption of ultraviolet or visi t, nges in
ofy MRS a¢d | Bda-cheinso seqondpny; tiérdiaryofor| quptdrnary hantpis sirncture. A

Lzat i.on. pr rties ,of fluprescent em.ssion, .
e b RSO Bl PR 5 B8l e B
agenintsuCh . a8. yred, | ganidsdemcRy RO, GkOdididinium thiosuccicinate), a

P PCT/ US2003/ 023241 13 lifetine), changes in
e OF disating, fiesseqnisy with Huessas, b Heating dwcreseptor, or by any

otﬁ&%gﬁgng@hmgg.er gy transfer, changes in turbidity, and
changes in enzyne activity. Preferably, the term

r ef eble teonf"physiet chmge! eacvinpmsses the edledsalienti@y in the form of
ligfhlt 6P Bgaﬁ,cﬁg %Eso?p%osnscl)fo err]l'ergy in the form or light or heat, changes in turbidity
and changes in the polar properties of light. Specifically, the term refers to changes
measured by spectroscopy including infrared spectroscopy, fluorescent emission,
fluorescent energy transfer, absorption of ultraviolet or visible light, changes in the
polarization properties of light, changes in the polarization properties of fluorescent

emission, changes in the rate of change of fluorescence over time (i.e., fluorescence



10

15

20

25

130

Fl uorescence em ssion can be intrinsic to a protein or
can be due to a fluorescence 5 reporter nolecule. The
w@e®401016T uor escence techni ques to nonitor proPEI/IIS2003/023241
unfolding is well known to those of ordinary skill in
the art. For exanple, see Eftink, MR, Biophysical
J. 66: 482-501 (1994). An "unfolding curve" is a plot
of the physical change associated with the wunfolding
of a protein as a function & paraneters such as
tenperature, denaturant 10 concentration, and
lifgriras)s whangekhén tfkworastenodi dnisctapyn chéngek einnfiborsseebi¢ irespnance

refers othe chan n th mount of ther.nal
e o R Hiils 8, SRR e e Vo SRERLLy, the
ternd F&s| Ro aﬂh&regc%hce PLRAG Eintbré NptefdrablpO Y dfifdreSRAc®T emission.

nore 1 gands, relative to the anount of thermal energy
Fludrascense emipsioned@ntle inftissic the ryaien deganabe dhe (g astleegpscence

Rt e B RSB s B AL Bt
wékK hBivhed ﬁéseaﬁf loRTiARSkill Qh the dCT ‘Faﬁ%x e esenlltink, M.R.,
stability. Mdification of the thermal stability of a

Blpphmaba (@482!591 ¢/@A4)-i ndi cates that the |igand binds
ot 'ﬁ’%ﬁ&ng Qme i€ gsgf Sl‘{] #’l?ysicgf“ chgl% "?sjsocuflted with the

unf ol cur refers her ma
mﬂéﬂﬁﬁigdbflg proteite ad arfuacticec e parantekeas sich botemparatuee, denaturant

ligand, relative to the thermal 20 unfolding curve of
Coﬂlﬁ@t{ﬁ%{leﬂq@ﬂr?ﬁskl%e absence of the ligand. The term

“fu r’fllilae{ h‘h{otdlf}éatl&g 3? [k ARd bR O kb RGo GhY MRingé & BfeSmount

to ah ad t|on t of the thermal unfolding curve
oftheting cnargp fHabis e o s EivG A OYNSHVENES 0 @ target

kno 0 shif the ther i N
P BEL b BEORE o Rar Natie FURE oY Efefisr fpat enerey
thﬁpﬁ Gbduifed!th ¥auseliBe St @eré@sfpladital dangd inthe eﬁgétQﬁo@ﬁnn the
be co- 25 regulators. The term"contacting a, rece to

absefiesrof apy digand, Medificatiomef theranal stalidity ﬁqablgeeq xhibited 25 an increase

oS clléétr%r oa hteﬁnélr%?a[bm eW(ﬁﬁéa?ioH of R tﬁﬁlﬂ?&t stfagﬂmbbf‘:g tdiBptor by

L'ess ers tot ur ni ng
a H¥add indigates ﬁakthe digand bmﬂs atthagratéina sol uti on of t he

receptor and the ecul e be screened for
Vor o issor S ythe duTL BPGLRG PRAVE T e B iy igghermal
mgt)kféﬁ% cﬁﬁ/‘éeﬁfroﬁ r¥ie h L8 Phea fo 01iBMmd aelafite ft@ lthe thermal

g. MXing cah be acconplished, for exanple, by
umﬂhh@edvupfﬁlb@rmﬂdlmﬂm’maﬁ@eomwd@h a pipette tip.

e B A2 RS AR S oo

shifttofeeNtHeiRal A 8hg RUAleIMhéfdeptbLwhemirehe bﬁbsém:ehﬁ’ a molecule
tested for binding. Contacting can occur in the
ke & sift the thsengrufelding quevepf e ressator sad 9pe Ok froge pdditional

R Fectfts € RESe ApBeiRkARS Gt TbrdeN6r G Addffonal molecules can be co-

regulators.

The term "contacting a receptor" refers broadly to placing the target protein in
solution with the molecule to be screened for binding. Less broadly, contacting refers
to the turning, swirling, shaking or vibrating of a solution of the receptor and the
molecule to be screened for binding. More specifically, contacting refers to the mixing
of the receptor with the molecule to be tested for binding. Mixing can be accomplished,

for example, by repeated uptake and discharge through a pipette tip. Preferably,
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The term "container"” refers to any vessel or chanber

in which the receptor and 5 nolecule to be tested for
whrewdiongoran be placed. The term "contai ner” PCT/US2003/023241

enconpasses reaction tubes (e.g., test tubes,

m crotubes, vials, cuvettes, etc.). In enbodinents of

the invention, the term"container" refers to a well

inanmltiwell mcroplate or mcrotiter plate. In

enbodi nents of the inventiong nolecules that bind to

the receptor can be 10 screened for their ability to

cduitavting Grefers € @Rt Qfuilibtatidie oP HRREAL BetMeeR The @e[rg&n}Fl%te?rPhnd the
regul ators. The term "screening” refers generally to

mplegulede e dgptesk forrbinding. eSomactingap weeuetsinfto cartainer or before the

cul _ pouesinfior cotginet
2 R B B R BT "B can be

a Ir eﬁml tenhv'eontaineﬂ"treﬁefﬁst ﬂo\egﬁy wg_ml: 866hantber WHvRIth the receptor and
cules are tested for binding to a protein in an

mﬁfﬁ‘?@f“&f’ﬁ’ﬁ *ﬁ%‘%%%‘?f @BC%P& com e dlaced bl e t'somspingteencompasses
RetfoneHibes (B\SC R RrROAAS SLEGNS, o RORGRT
_reof P45065e(x§fessgﬁg)ﬁ§’ gr ot e’?Hggrrb% Fﬁ%sh%{g(i ?lﬁgmgf)%{:ﬁeﬁ% of the
ing¢rtion;, thegsrmof'cankrinest refny toianwlelt &r 8 narlgwelb @iiéropR&Sort Msiotiter
lg M or about 4.5 M or about 4 M or about 3.5 M or
patS'out, 3 M or about 2.5 M or abput 2 M or about 1.5

M o @letiméntd M and idveBtions tablesiibE Hat Bflﬁb@b%% Lr%yeé)?(g' can be

the agoni st state of the strong inducer is a
scresnegh dopt theirgability tprbipétto snvackpipr émithed presertce dfhene or more co-

oot AR i SRRk Rlerd Rondibfiv 18 b iRt iblegutes or
coafypuhdOfd@, their abllity eadindOU tre@epR, wHith 8 chRBS! of E&%ﬁﬁng or

m&ﬂg I n_other enbodi ments, the conpounds are wea .

e r Theyporpanang progessseandif @ renstiivhear itandbgi prasess, in which
b1B&u1bd A4l bRk . ' are about

SO, e ety ik 35 o Brotki i WS ESAT 20 or
aboun BuHuljembodimimmist of TheVpresent dhvsiitior, heMondfouabioute strong

A TN .
indifcePRY hb&lit fest hadly & dboul ﬂ.S et %.Bmgﬂﬁoﬁgl', Hp%om% 3.t52ﬁ\/1, or
e ‘weak ‘I I's bet wéen

statistical probability of t nducer

abatyto §tpNg, e abaut D5 M, ar abettviegM, oablsuit 13. BV or sttt B4 End the
r 'baﬁt V@%E abog%‘ 0.6 .to abogt 0.7, or between about
Stagl_s cgl prohaBilty obife ggenist state, abths srongidrsTinebat O8e about 1.0.
In Ble€afdther EMBIHih O i i °
B ATy Gt Jsg%g%?tgs%g%%fgga}’gﬁ?ﬁ’é 8 st8he indyees is at least
abewif}- 8 ab Aeasy gbout AP, emdidelistrebuus 0.9, e atiediabgut 0.95, or at least
ab@?tfli 51iti es of the non- inducers are | ess than about 5
or" about 4.5 M or about 4 M or about 3.5 M or
abouh ot entHod kA, tHe GordYbouids AROWeald ibucGs o2PAYD ekprission.

M. or about 1 gM and the
In other embodiments, the binding affinities of the weak inducers are about less than 5

red

UM, or about 4.5 pM, or about 4 uM, or about 3.5 uM, or about, 3 uM, or about 2.5
uM, or about 2 pM, or about 1.5 uM, or about 1 uM and the statistical probability of
the agonist state of the weak inducer is about 0.4 to about 0.8. In another embodiment,
the statistical probability of the weak inducer is between about 0.4 and 0.5, or between

about 0.5 to about 0.6, or between about 0.6 to about 0.7, or between about 0.7 to about
0.8.

In another embodiment of the present invention, the compounds are non-
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statistical probability of the agonist state of the

non-i nducer is about 0.0 to about 0.4. 5 In another
wepiediarent, the statistical probability of theCT/US2003/023241

non-i nducer | ess than about 0.05, or at |ess than

about 0.1, or less than about 0.15, or |ess than about

0.2, or less than about 0.25, or |ess than about 0. 3,

or less than about 0.35, or less than about 0.4. In

some enbodi nents, the weak ijpducer appears inactive.

In other enbodi nents, the conpound is a weak inducer
inf@¢erS 6P X QURERI0AN In Idher bhbéainhus teiTbiading®iffisities H€the non-

weak i nducer "has a binding affi n|ty of greater than
indbeeng are Bdgs dreak shoptr Dplh ok dlout 415 18V, eaboiutd UM, ar @bait 3.5 UM, or

about 0.4 to about 1.0, wee abo 0.4.to .about
a3 1ML DA A SHMuPr 08t 2 SV aboR o3 HYh S bASJ and the
stgtf? *(!51 oé} Eaeb:ll\%gen a%ogcgrﬁzg.séﬁé gbg‘gv\ﬁﬁﬂn@{?&%s Qoofat (0 APMut 0.4.

out 0.9, or between
Inaltlier dmlﬂ)dhnerﬁbﬁlet stdtlsﬁcalllﬁobabllsﬂyl dfl thamontinducer less than about

d t f PA5
0 Ao dr S by Abark i be Tesweinan At 03 oo v o oRE P2, or less
th@ﬁ%b@utm ZBj'oP %s@fﬂfldﬂ"éﬁo\dt 053, 6f R34 Bian abBA0. 39 Witleathansbowt 0.4.

probability an agoni st “state of |ess t han about
Irsote mbddas@lts,hmwedbmdtlcew aggears)macptg@s t han about 0. 3,

or I SS, tha bou 25, or_l,ess t [

e o i gt P ioets. fué SompDiong s § ed® b e 450 oltfresgion. In
vARAR cRitdiméhts). theQvedk ifBIdet baed tahxﬁng afﬁlﬁt}aﬁft grednakan about

with various enbodi ments of the i nvention, the effect

S5pM @dmp@b@lmbty gﬁ@haggnsg smtqjgf akozg 0.40 aé)out 1.0, or between about

ol |
o 95T ESh ARG, A5 b s ORI ot 07,
oﬂBetﬁ/EéﬁJaHdut 9.7&6 aboutf B8 aftiRtwdcagibbat 0.8 ¢ ahdu Ol Oﬁbetﬁlé&ﬁ) about
expression. Ml ecules that nodify the stability of
0Se abeitddl or can be screened for their ability to
furt per o dhbhet Nemddkit (e oEorﬁ%ﬁFdZQ ﬁ@c&@ RhtiveNfor P450
the presence of one of fofe co-regulators. in one
emprbsmbmelntvanbus p@bbdimentshthesomaediaey haoa birginghaffieity o6 greater

o3 abprgM and bpreligRiio: SEeh ARa e Sclets e S O g Igps than

ab®t®.5006f l%gsuﬂh FbSutioB, SR Eds HanAbH 0.2 R lok sk ¥haBlabout 0.2, or less

cont al hers. e receptor in each of tRe containers
thzabbitehl HH er tese‘diaedbow (chws tess Henabowdl>.pr ot einto

unfol d physi.cal chan soci ated.w he, . .

it AT M BRT e AR Sas 1D il §tpinlntd 6 the invention,
tREERICHHMNOMB14EME, §Rh as b At IBEE P dri@inetdlis@fenzyme activity and

contai ners can then be generated ach of the

xanbintisi mgtabolisne canrbe dieatifed besedpunynusmoifigaion of 1stability of a
b I
r%cl?ﬁ% gegg aﬁzﬁg ?&%oﬂr?»g{e]ﬁﬁg%ﬁﬁ%eo 1(()]1{ hl@[o%tgﬁfr%\% eﬁé? ﬁf&d&k% stability of

thiee eepptor car bt hereehed Heetiefr z(bll)ltyatmyﬁmnl'let e difiy| the witadlity of the

fromthe set and/or (ii) the co-regul ators.
receptor in the presence of one or more co-regulators.

In one embodiment, to perform the screening, one or molecules (e.g. of a set)
that modify the stability of the receptor can be contacted with the receptor and one of
more co-regulators in each of a multiplicity of containers. The receptor in each of the
containers can then be treated to cause the target protein to unfold. A physical change
associated with the unfolding of the receptor can be measured. An unfolding curve for

the receptor for each of containers can then be generated. Each of the unfolding curves
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Based upon the generated data, one can determ ne
whet her the screened 5 nolecules further nodify the
wae@biolivy of the receptor in the presence of PCEUSIHO3/023241
regul ators, and thus identify whether the nol ecul es
are agoni sts or antagoni sts of xenobiotic netabolism
A further nodification of stability of the receptor is
indicated by a further change in the unfolding curve
of the receptor. In other erBodi nents of the
invention, the effect of a nolecule, such as a drug
miPbé eaiparod ta(1dreach ofthehdhdramieding waras tand/ot o E2)dhe hufolding

xenQbi oti ¢ net.abolism ca e | tifjed by analyzin .
CufEH OE B SaeR 10 AR ISR Sl ihepalsehies $rom g SFptior (i)
hPapisiigl! vy, shift the thermal unfol ding curve of a

receptor that regul ates cytochromne P4A50 expression.
Vbl eBased supidnathes gererateth edatdh epnen lcaw rifetdroiing vdhethee the screened

the receptor c e t.eened. for thejr 1] 0
roplSF S R EORE (B TR (il Dol By Qe rpigae of the co-
repBRRS, Odnd fhas 1iBerdtiTe WhABGNEGE Mbleoiles @fe BR6fsts or antagonists of

co-regulators. In an enbodiment of the invention,

h the .
xenobistinimejaelismp A fetharpnodifieatiopyof stabHity of thegregeRtor is mdicated
recent or, W n Ha(ols f el (e.g., of a set)
oy R Py} fh SR R PRCGnBor HeBOBRor O O 0 e
I ec et etheériifodonent® bf theriavaniongeths leffectrof 4 mokaclk, sifchas a drug

multiplicity _of containers., The multiplicity of, ..
leatbr Pl iAo RSAYER, AR 459 Kaobiaigigeabglism can be

iRAGR a%ﬁﬁggy}giig%tﬁtsmwl%g bt WdRhd RO (RatAe dibilifyleand more

recept nction of tenperature can be mnmeasured
pdrticuledy, shift thehbemue tuafolding . cupvet ¢fca reseptanflek dégwdptesuexiechrome

f the . re tor. a f. t,on aof erat ure.gan
PeflLpmesisandiaeates Prlshifidhc R urdie Aty §tERsegptor can
b@E@eARATHAMEH abRily RERGHIEP i dhd\iHefndl infeldiiy ivd &fthe receptor
ot her thermal unfolding curves and/or to (2) the

int the prasenagef epelpgoraoregrlgiort-he receptor in the

abseqce o i 5 f .
and/ !c:')hr %?i |I15Ft;()td ee%oqf%uﬁ%? Itcl)tibgl.’ r{%} %gllén‘%}gg% nc;aﬁ?lgé E?cotﬁﬁgmhed by
caftiBgithgreagithodith bhe ot antaofkgands érg. bef dsed) thdt shift the thermal

u%{n?ﬁqequ% %rizp ) %g;recgea]r;ﬂ?g%ﬁ‘b&ge %ngrgré:%%géﬁétergig%ach of a multiplicity
. . . o .
ot? E&’I{laﬁ'ﬂ@féu ﬁ?@% %}u%tg)lmséﬂ:&intﬁﬁ‘éﬁ‘ 38n 32 HRGteA! @A W ﬁﬁ&gldﬁ? change

er ma of "the receptor can be neasureée )
assbtietedeswith theatliengal ninéoldiag. curse afor athe eveqepter as a function of

enbodi nent .of 30 i S thad, the container . be
R 10 B SR e PR T oGt e Eag wiB RiiFarve for
tHePEEHOrOR o fufictANTTéhpiguadicanthen Bé Seheatsdl eThothefhal WiBlding
2004/ 010107 PCT/ US2003/ 023241 17 receptor, _a thernal

curveothat arg seneroted cam bp compared athad) sachiaidhs eihepthermal unfolding
PSR HC) e G, TSR B e brcs of 0
afiP oPhe nitdedules fidne themkt atdfer (i) thg couremeatorsan

In embodiments of the screening method, the containers can be heated in
intervals, over a range of temperatures. The multiplicity of containers may be heated
simultaneously. A physical change associated with the thermal unfolding of the
receptor can be measured after each heating interval. In an alternate embodiment of
this method, the containers can be heated in a continuous fashion.

In embodiments of the invention, in generating an unfolding curve for the
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be acconplished by conparing the m dpoint
tenperatures, Tm of each unfolding curve. 5 The
w0 pdodjpoilnt tenperature, Trm' is the tenperatur ePei/Upmn31023241
of a thermal unfolding curve. The Tmcan be readily
determ ned usi ng nethods well known to those skilled
in the art. See, e.g., Wber, P. C et al., J. Am
Chem Soc. 116:2717-2724 (1994); and Cegg, R M et
al., Proc. Natl. Acad. Sci. 10.S. A 90:2994-2998
(1993) For exanple, the Tm of each thermal unfolding
recepton adherniaé unfbdding civert cande pl@tedmspafuactiomoof tempdrature for the

obt ai ned 1) the other thermal unfolding curves
reﬁﬁ@?’b’rne?ﬁhf’éshgtch‘étamleﬁer mal unfol ding curve for the

I ec et &1 ethBodifenttdTIBO i eMion, compiingdhe themBPEBMifScurves can

from the set and/or (ii) the co-regulators in the

be emomphehesl bqurepamguth@nydmnté@mmra@mL Ty of gechepfplding curve.
her I Y, I

%% hgl 01 el%p? Tatl: n’aJFlm & ﬁ-z? | nner%tﬂ%/ él? h(gllntnSP gﬁﬁérﬁ%l tugfoldlng

caval Yhe lI'ﬁUcah @6|ré‘ad11|§<dl’eteniaﬁled>(1aﬂig|rﬂeth@h&helhm0vmetd theversiilled in
unf ol di ng curve can be conpared to (1) the other

therrat. ndige: GriF-oWV§Peig Fe i g3l d‘fﬂérchf‘én(‘izac A& 2¢ hisé e (1994); and
f
CHEe RN o PUE T A SO R o0 B RosREODET) L e
co- r Egukxtnpls, the T,n of caclntthérmal snfoﬂihagcburmaocart be identified and

ner éﬁt?le gg, ué oL Z'Bftg I?]hg e\ﬁhtun,%cﬂgx c{/or to (2) the

tﬂé‘%@l‘ HOinG YR f& tﬁer}%cép@&ﬁﬁtt&raliséhc%hﬁ @ raﬁ§ eﬂﬁfe r@cﬁleaﬂes from

co-regul ator, and thus identify whether "a nolecule is
ﬂme‘ag@mrs(tl)ﬁle carr@@gl@ws,sm tlg confanesBi ot i ¢ net abol i sm

-(Ij-gte eg&nt aggel Lf ﬁ%}leﬁiﬁ?}’?% S lpr\é%?%ﬂl}%pu%ﬂﬁmggﬁé %&h be similarly

chiapare@to sthei éntiré ehebmalrurEbldingfouvids nging Worputet amalytical tools. For
receptor, are 25 di st nct from mabhods t hat gﬁdﬁm
exapRipacach enidiethermal upfodding Fusys cal be eQmBHEe fo pther thermal

uhtHidiRe 'cuRRRs faﬁ1hdyd?etot rtH@'théflefaP hdfolin %%Y\% & tf;}}e receptor in the

receptor, as a susceptiBilit

apsente of @lany afuhé andedmlesdfrmgn thy sptr @m@om(u)alhewbadgulators in the
blndlng by protein, nolecular chaperone binding of
COMBYESH differential binding to i mobilized |igand,

and Pagddeigon 186 geRGakl Abta, SHEEmATSRInAvBethB AryksTah® screened
to those of ordinary skill in the art. For 30 exanpl e,

nepdeculgs Surtipextsbift thagherns gBlding cave of tegeaor inthepresence of a
| S 2
B GREDSPUCE HORRY i RALE L9 e i o

KRR OABAIGM. PCT/ US2003/ 023241 18 and/ or unf oI di ng

of the protein in the presence and |n .the ab ence of
rml edlip emBHiofy ok dag qucsert pyertipm ghatrimelve whether

t
0 o AT S T i
dwmhoﬂ ﬂomgnﬂhod/seﬂlau‘ d¢ het mecklyptdetermining Whether molecules shift and/or

further shift the thermal unfolding curve of a receptor, such as assays of susceptibility

T

to proteolysis, surface binding by protein, antibody binding by protein, molecular
chaperone binding of protein, differential binding to immobilized ligand, and protein
aggregation. Such assays are well-known to those of ordinary skill in the art. For
example, see U.S. Patent Nos. 5,585,277 and 5,679,582. These approaches disclosed in
U.S. Patent Nos. 5,585,277 and 5,679,582 involve comparing the extent of folding
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As di scussed above, nol ecules that nodify the

stability of the receptor can be 5 screened for the
wa@piokiotonor o farther nodify the stability of thRCT/US2003/023241

receptor in the presence of a co-regulator. For

exanpl e, nol ecules that are known to nodify the

stability of the receptors can be screened agai nst a

panel of identified co-regulators for the receptor,

i ncludi ng co-activators and/8r co-repressors. For

conveni ence, the nol ecul es known to nodify the
arsterbinfoldingodf theprateindp tivr praseace efidin the absenge ofia ‘mydecule being

of l.ecul es. 10 |f the stability of .the.receptaqr, i,
teplG Rt ThER pRraehies Hodh ibiotisy detRringiielot el any of
tHehifoleRilesaigt Bin® & tB6 tdc¥RoPshiR thd thernif eaffldihg agrve @R Tedkptor.
to the receptor and the nolecule fromthe set al one,

t henAs [dissusssd ghoye andlequlesrihattimedifn thersabilityl of the sweeptaecan be
scgc?eglgg Tor 1AL ]ag?ftf?g{osﬁn‘t% 00§ ﬁl%%?%?@tﬁ}’(‘%%ﬂf?epft%}eig at}rlle presence of

nce O CO-acCtl vator.
a detregulatoe d Fohataniple, moleewled that are knoevnetdsaodifietief dtahility of the

on a drug-netabolizing enzy .15 activity_ and/or
re@@mgﬁswaggowr%ﬁmégswp%ta ek gf &énaﬁﬁi corsegAprsdRT thepreceptor,
intcEﬁi &béétivta%rfémf/&ecotx%gﬂ%gsto% ot obdriGice "ME fdi&1es Rnown to
the presence of a nolecule fromthe set and a
modify ¢ersadbty offthe feeeptercarp taferrabktoms apastd df molechles.

. th I l.e .f t t Al th
i < 0 Bl PE hegreas et mscict e B Bivtce G dumolecule
flofm theNsePBhA@GOEY-adtivafor ldTahE e&cRpioPras }M&ﬁgbaireﬂ tohie RERPRNGA the
of the co-repressor. In this way, it 20 can be

mgdsculerfioradhe pritalangethen s i an indisatiercthetiie molecuds fremythe set is
alg n%o%i&.rolfgﬁ%getcgﬁgg h%%% %npgg)géégfcx%oﬁttgy gé%ct?\pd r0'In this way, it can

e€rwi se oDl ¢ nmetabolis
bSiéteingihkd thattHeatoleade thvinchid the effecttdner deak-metfliding@nzyme

curve Qf the receptor can _be screened for the ability
gty it ko8 TSRV ISE OF ﬁ%ag%frtﬁﬁrwrwimccmﬁ@b@ﬁ%e of the

recepqe sjca'B?litgl I@;F tHe fee s Glrtifer SRAEIUIAHhE bres&iRE of a molecule

exanpl e, nolectules that are known to shift the 25
fiolmetheedet andl @l ch-reprassorvef e redeptar eseqimparaslate the receptor and the

screened ainst a panel. of identj.fied go- r.equl ator .
e o e pttanon ER G fprBSation B B raifgtys BOR e et is
aft AntaSEHiSISSOMhS -recﬁ?for VARAME HhepreSenck E tHD L@ dpr@Sort Mitthis way, it

are known to shift the thermal unfolding curve of the

caebe getsrmined thalf e meejeewe gan decraase the ilgef) @it a|dsug-metabolizing
t | ' Or §s furth
cllfne A Bt el 6 fiellonte PG L AOERE Indbolith' 101

and 8Simitarhgtrholadules that $Hik theethepha rurdsldmgnmavecof the rédeptor can

recept qr,. and e nolecule fromthe. se | one, then )
bp Rersened o he G BRUEH IR dbrid eﬂf@%c%s ol Geggepptor n
ﬂgﬁgﬂeééﬁ%g%%/ De3Lbhlatdr® ﬁeéloga , SBbleb e haf @RMkfdwiPlo shift the

receptor en Int resence of the co-activator.
thenmalt urifeldivegyqurve ofttherdseptdetanrbei seregnedhagnairtsha pansll efidestified co-

rGRPUPL Pt GRooMer G BMGe S RYRRT ERGP SO For
cOBJeaRRAtE, SHE molecules that are known to shift the thermal unfolding curve of the
receptor are referred to as a “set” of molecules.

If the thermal unfolding curve of the receptor is further shifted in the presence
of a molecule from the set and a co-activator of the receptor as compared to the

receptor and the molecule from the set alone, then this is an indication that the molecule
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If the thermal unfolding curve of the receptor is
further shifted in the presence 5 of a nolecule from
W b@4met0and a co-repressor of the receptor asPCDORANECR3241
to the receptor and the nolecule fromthe set al one,
then this is an indication that the nolecule fromthe
set is an antagoni st of the receptor when in the
presence of the co-repressor. In this way, it can be
determ ned that the nol ecul ® can decrease the effect
on a drug- netabolizing enzyne activity and/or
frogi (RS 3t Searb 8okt D tiRgrRopior When(ﬁrmbipmdssience dftthe co-activator. In
nmet abol i sm The present inventiqgn al so prov
thisreyaye dis c4b pe .detﬁmrﬁgl.th@t thg dpplsFise GRn 1B %@&h ftect gn a drug:
t
e SR, B SR S EEATREPL 26 b A sphotioneRthctabolism.
shi fIf therthéﬂmml unfaldiniz rgrvewnfitke ciceptor échpthor Slnﬁgijinathﬁ pegsence
cyt 2119 expression. 15 By é{}ack o furt d to the
of r?oén e s3tznd) § £OTRRCHAR Of dhe SYEPOT mrﬁ‘b"are

reéétﬁfc}r I%ﬁ& therﬁﬂglef:hle @fo‘npﬂle Qft 3drRDiteh s &f ad inGich@siE@hithe molecule
i's meant that there is either an insignificant

frdmirthehset is m agfagmnstmf theireckipser whan g therpreseace phie| Gotrppressor.

th
5 SRR OBE B PR v
mEESARARY ARGt hectivig! Qﬁ‘dlble oitic@Wiseh®e s ) ant@OnBy dfl aekobiotic

of further Shlft in the thermal unfolding curve of the
metabdjstter " or "no further shift in the therml

unf opl Zﬁgesgﬂt{ \veRlioh Nisd gﬁ?\?&&r me 5ds. rRRAfify i} agonists or

t here her"an i nsi I cant urther change or no

' axftagrohimr of amghdotin rrtetEé)ohhanaseﬁ onhthet_Mlﬁlﬁhmfmbdjﬁg@:mn of

s elort kS T 4 Y B S Bl BT S oculating
c}k&njgmgﬁgp@g(pg wsqldnhe nol ecul e fromthe set). 25 In

ment s ' the i nvention, an antagoni st of . .
xenaBy &lack mrﬁeftati@t mmﬁlf(mhom@f stahilityi off the 1seenier” i ‘tngefurther

of furth L f] ca 0 | .
g 4 O bk o el Pt 170 ian
fureesliabe o Gidl fatth&Ochayiorhthe rﬁeablﬁ‘iltgmf th pasoeptar @ thehygresence of

in the presence of a co-activator. In ot

bathisonpieawlefram thaeet apd peoriegatog ﬁasawag?f fgy the receptor and the
ﬁlgt{fb%g’e%{ abolismcan be identified based on the
0

ther nodi fication of stability and/or
I ac kB fldckrdfifarthestshift ini the tlteernahm[fnhlingmirm: df thy reespror or “no

of % s1;1 Ce%orﬁ]lleé@gﬁ%% ifﬁg%g oc?gdﬁére ﬁgﬁ%%’ e%‘ Psrr?lgasnlt at there is
cittfel aWSRQOHR AR A dherdGhansOor £ FRHER chardit ﬁnﬂhégﬁiﬂ &ft thefthermal

xenobi ot c metabolismcan be identified q% sScreeni ng
unfolling curve o thefreceptertin dlie prosence pé e maleguleriamsthe s¢tand of a co-

resgtuﬁl?olrl(ést é’on%aréc{] % théfe ];t)tgrr anfd e E%?écﬁleai?(')& i, sett)g)
In embodiments of the invention, an antagonist of xenobiotic metabolism can be

identified based on the lack of further modification of stability and/or lack of further

shift in the thermal unfolding curve of a receptor regulating cytochrome P450
expression when in the presence of a co-activator. In other embodiments of the
invention, an agonist of xenobiotic metabolism can be identified based on the lack of
further modification of stability and/or lack of further shift in the thermal unfolding

curve of a receptor regulating cytochrome P450 expression when in the presence of a
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further nodify the stability of the receptor in the

presence of one or nore co-activators. 5 Methods for
wa@ememnilng t he nol ecul es fromthe set for thei PCEUS®03/023241

on further nodifying the stability of the receptor

are described above. If there is no further

nodi fication of the stability of the receptor in the

presence of a nolecule of the set and a co-activator,

then this is an indication ghat such nol ecul e of the

set is an antagoni st of the receptor when in the
copemsssoce of the co-activator. In this way, such

nol ecul e can be determ ned Oto oni st . of
xendit srtagomis o enpliptic )XFF“’:?H E’F gﬁ‘ﬁafnéeld ffgeemng one or
mérd %‘Fta' s]fei 88 nfiechfs 8RR ISR e %Eab'ﬂ?c& fFhe fecSfibr Br their ability to

nol ecul es that shift the thermal uUnfol ding curve of
futther metifpthe stabiity vhitae rrecaptdr it shetmesencﬁ ofhene asimgre cotagtivators.

unf al di V.e i h
MpbatuRE OB nRdRemolici g Sopt OF PORFBIEY <ty hE Jurtpeg modifying
thS SEERINY BOtHRNEclor R gestHbEL thRe. af tHeisse further mb@ification of
ability 15 to further shift the thermal unfolding

the stebiditopf thqerwe@t(@pn dre pregenge oF pinleruim el e sey andhipgesactivator,
th?l}]glqﬁ? g];ag{)t c%tl&pthﬁl{ such hiEclib e ?% se'tqu i o t n?éfr E?hepfeceptor

e’ presence o

Wlﬂﬁﬁn&hél?-eﬁéﬁcb wétirrco-detiedtot. hinsthissvan smdhdnc]atule) nart badetermined
such cul e of _.the s@é .S an antagoni st of the

tolbé@éyﬁﬂ@g‘)%‘é?f&eﬁoblﬁ‘éc Be %ﬂﬁ%’é of the co-activator, and

thusy g %@nﬂ?%ﬁ% | Isﬁe& i&nﬁﬁe@%ya&tr@&ﬂ{g 8he ®F more of a set of

xenob| ot1 ¢ neta agoni st of” xenobiotic
moletalbo thas mhrfarﬂmdoﬁlerrddnmnfbldmg bn}rvs orfetbaireegptmefon thein pbility to

t. of nolec t hat t.he. stabil it
oPbeSe e e oLRe ARy e tnbeniat in hE it onb B more
cosic@f‘}hﬂo!rst YMéfhoHE‘ €or' sRfeRRnGlonk Ior infie Picleilseofahe 81 €orotheir ability

nore co-repressors. Methods for screenkd% t he

to@tthwhégﬂxﬁrtmmah@nfgléhng Qe plthe regepiog aregfes¢rihedpbpve. If there
DA g DAL i Dt AR Rt 08 o

m6leablel oftile &t ahbl@ doesweiphator, then ﬂhsaismméma‘eomﬂla’asuch molecule of

nDIecuIe of theﬁgeﬁ and a c ssor, %F this.i§ d
the et fich STPERIT A e TRERP R MeR 1B thY P{eﬁgncg g cqpctivator, an

thA9 O & dRdrliR& ﬂ’o%eaﬁtaﬁgvgm%f )éeﬁoltntiﬁc ﬁfeﬁﬁ;@ﬁﬁﬁ of the

CO-repressor. such nol ecul e is determ ned
t o bAnagonistguikenobiotic metabbhm can h@ldab@ﬁffdsw Scmnmgmneﬁf more

ofSE et ¥ HRUFGGH B8 o e rubfiey BF pcrefiioror ThRlpy o furher
m%Hf @fstdbﬂﬁ r(ﬁcth@t@éefpft&r it B pre@éﬂcbldfyoﬁeoof l:l{dré‘l @D-Tepressors.

t the ermal unfol ding curve of the rec%%ﬂﬁr in
Meti@dp rf@rs@me@mg the molesulaydFam e seb Hpraibeis etfect gy turther modifying

?rﬁ)/ &%%Qﬂe P %gét%grg%é&fbgéé%ovg 1%%113(19 fio tﬁ?{her 0d1ﬁcat1on of

nor e no es o e ‘set
th@tsltdbﬂity otf thd tecépier inghe ieseridsftahmolealle ofiflel it agl um-wqaressor

of the receptor are descri bed ove. If there.is
e CRiR s JGARRROn oot WGk PIALAHIR Of Y SR P20 F (9F Tetor when

il (RE PRdRhce OF thb Lo REFERBE C1rPihiPwiP) shl hfo1@lulel {8 @etermined to be an
agonist of xenobiotic metabolism.

An agonist can also be identified by screening one or more of a set of molecules
that shift the thermal unfolding curve of the receptor for their ability to further shift the

thermal unfolding curve of the receptor in the presence of one or more co-repressors.
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set and a co-repressor, then this is an indication
that such nol ecule of the set is an 5 agoni st of the
WO ewep1wn’ when in the presence of the co-repr eBEDUS20831023241
t hus an agoni st of xenobiotic netabolism O her
enbodi nents of the present invention include nethods
of identifying non-agonists of xenobiotic netabolism
By "non-agonist" it is nmeant that the nolecule, such
as a drug candi date or lead2lis an antagonist for a
receptor regulating cytochrome 10 P-450 expression )
Metheds fon stieenipg eseocmorsf malecdes efjthestiofor their ability o fyrther shift

dqQes not bind to t receptor at all, ,and refqr
g ean A el e SEEpl s Rssibg AR TEHER S further
shEDZVHRE Sherfnal wSRMY GrveoBs ra@pidr 4 thefpresencdlifal idlecule of the
met abol i sm can be Tdentified by screening a nolecule

sef and :atcs»-xaptelssqr,yﬂmm thisds fay indieatbanathiat suoh wplegulefdpe §pt is an
i 5 P45 i .
o §EL Wby SRR, SRR o i soni o

xehBB8AE etaboligm ol ecul e can be identified as a
non- agoni st of xenobiotic netaboljsm J|In another . o
enbo@i%ﬁé geabodimests- alythei Bresett %%wrlomﬂeg?rélﬂeéla‘&%i ofridentifying
ot N | ng.&. oo Lt . N
nopCeaohfi U Ach o mEROGEH 'y PdRaBSH i Oel A C blécule,
suck @b hatrig garclidatectir load; iP4h @nmgauistsier ameceptor répulatimgexytdchrome
does not .shift the 20 thernpl unfolding curve,of the,.
P sppiSFsion Wesh e HEseBgOp CPﬂi%%ﬂlngﬁ’ g 03t gt does 16t bind to
th8 g%b'egﬂ)‘f Rt i, an@itherSRAPAGRLIHot RFARE HieSRpressiol OF dAlhbRbolizing
enbodl ment,” non-agoni sts of xenobi otic netabol i sm can
edzgmes.dent i fi ed by screening one or nore of a

mul tiplicity of molecul es.for t.hejr 0 '

t he g‘%aﬁ’fqn?ﬁﬁ?f % OoR-aggaish OF f{efl%%laﬁ%tr?eﬁggﬂotl:ﬂf/#g% r 8%9%%{4{&%d by
sc@é%ﬁh[b _ éilﬁéle%lﬁ@ E@Ciﬂz @bilidp té hﬁédiﬁgt}fwﬂ?‘tﬁﬁgﬁ &fy a treeeptor regulating

stability of the receptor are identifie -
cyierhreme HASDsexpressigmngiithe meolsaedars Bfh MopHs Ay sebilityof the

| . f i e ism.
reg%tglg gl‘éef ﬁ?fg?‘ﬁf E&er?i?é ﬂge H&Y astarlﬁ)fl%fg(%ﬁg% of xe%,@&oﬁ@ metabolis

pbiTity to r nodi fy the
st abld iahgthef enfbedineen®ptaonondagonistn of enoliptic emetebalismoran be

.or . e CO-repressors | ecul.es, t furt he I
iderafial Bpfarrnyiect momeale BEEp SR retherp wORfaY gprve of
a ’sle&gfo& SORERER cytRRrdife PASH bkfrb@tbrasifiRdmdlRilesddes @bt shift the
30 xenobiotic metabolism In still yet another i
thembaldinfelding cuoms-of gamieserson themalspile car berislenlbidtd a5 ragnagonist
Ee V\g 004/ #1?107 PCT/ US2003/ 023241 22 identified by
OLXGUORIOG AHOHP nore of a multiplicity of nol ecul es

for wheef apbthéd Enibbdimest)i ddn-ddoaistshef mehotiotio ntkitatglism can be
_curve of a receptor regul ati ngl ,Cﬁt_ochfonf P453. o abili
idenified By sereening oBe 9F &ore 0@ MBIRHEINE AT molachlss dethglability to

m%ﬁft?ltgé bty ¥fa Qécefaﬁ? rE SRRyt ShPorh & PAS0 EkiREssih. Molecules

that do not modify the stability of the receptor are identified as non-agonists of

xenobiotic metabolism. Molecules that do modify the stability of the receptor can be
screened for their ability to further modify the stability of the receptor when in the
presence of one or more co-repressors. Molecules that further modify the stability of
the receptor when in the presence of a co-repressor can be identified as non-agonists of
xenobiotic metabolism.

In still yet another embodiment, non-agonists of xenobiotic metabolism can be
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non- agoni sts of xenobiotic nmetabolism Ml ecules that

do shift the thermal unfolding 5 curve of the receptor
we@2a4oe18treened for their ability to further Bei/Ds20081623241

thermal unfol ding curve of the receptor when in the

presence of one or nore co-repressors. Mol ecul es that

further shift the thermal unfol ding curve of the

receptor when in the presence of a co-repressor can

be identified as non-agoni s€% of xenobiotic

met abol i sm Met hods have been descri bed above for the
idd:rdﬁ‘m:tiil:fyi satening afe ayoniesefsa andtipliclty f reqjeswles for gheir ablhty to

ot| bol i sm based | din G
snifp e et neRl e i af £ nE e R oxpression.
beé@ul%@ﬁfaf@é ndtEhet dienBergitl viifolding berve 6f gRtre¢eptrdire identified as
screeni ng such nol ecules for their abili t¥t to further

nomeagiofigtst dfexenobibii¢ me;abahsran dViolecules that dq shiltithe thegmal unfolding
unf Oh,glé g e%ﬁt V%ﬁr? CPS R?eern% Bl Yeir llg\ﬁ#g e? Nihftt $8 thermal

he provi such,
urﬂ@lkiﬁfguétﬁ'se of tleORyceistod indien \ih tthe plesericd ejfton‘el @rambrEn cofepressors.
such 15 nol ecul es_ as agoni sts, or antaggpls S

Melegulss hat durthar e therfhenpelinrpldmsaeurys ot theateperipy ey in the
pr#sse%t:% ?é%&dcf %hBE laén%ﬁe@' Sis AGH-afOPRAST HeR661BEO fridtabolism.

f
|gan s that nd to the receptor are not
knO\AMet}Mlk éxaué deen hiescritedi dhove hfer shaliddritifigataomd obragonists and

hift th I | di ept
arfalopits Slrpgbip seo i Bed O Bioviing Bifesh S P e o to
m@@ﬁf?'tﬂ@ @téBYht%' r@id/o@ Oshf 86 thékehad fun&’olﬂiﬂht tulé Gt ﬂﬁe okceptor and
erent nol ecul es. For exanple, nolecules th

scmmrfgyswh anclecalsis|for theisrabilifs to Suther srodiy ﬁh%@a@BtYa?fr@dfor shift

AL b Pl g o4 s

fo‘éttﬁblﬂrd)wh&lngfoﬂ firh mekeflein cShjahétion w;thnthh edeﬂtﬁ'&aﬁdsmbf such
shift the thernal unfoldlngc rve of th ecept or

mRleCBss S AEPIEYS (0 cAHROBET ﬁfﬁn%?mf&fh &1eigbo ﬁﬁ?‘ g‘&" ods are
p%pg%n?l:a?%/ hSdehi in 11;dte %gn%{ ﬁ%&ﬁmdgf?&e&#ﬁhﬁ? rdcBptord f&ﬂ“@hfchhhgands that

to shi ol di ng curve of
bmdct@ﬂte@ceptanamhﬂdtnnwnts of the invention, the nunber

that..ca e from L O
O Bl 3 oS A OGS G M of
tHeOfecdgisy (reﬁﬁ‘eﬂ ith »abb% APG F¥rt he @whodiidicky cal b hfbtamed by the
receptor by a nethod simlar to the screenln

satesning daimaliiplieity of diffseent infajeanips. Jor expumn] §,t1§ gl@q;ules that modify
{
R oRARPER! B i B b optifed BF R Rbpdill BF ope or more of o

nililiflRite et ﬂﬁfeﬁﬁhtl{/r\%slzeggefmg ﬂgir ability to pnhoc?fyt theostability of the
contai ners. The 4 1 03/ 0232

raceien: Sy CAskoUes th%sm% i el PO GHTS oA biegosegipr can

b0 GbtalrRd gghé Q:r t o un to? éﬁ’c% ok ?mlﬁtl plRIY Sif @dfferéian@Beules for

assocl at the reCeptor can be
theireebilitg do shAft themhfcnhazllum@)ldmg\wrvfemf thermcme ;in@rnbbdtments of the

each of the con an b ener a
invention, the number o mo ec es %hat can ebegscreene(I range Eom about one thousand

to one million.

Molecules can be screened for their ability to modify the stability of the
receptor by a method similar to the screening method described above for identifying
agonists or antagonists. For example, the receptor can be contacted with one or more

of a multiplicity of different molecules in each of a multiplicity of containers. The
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t hese unfol ding curves can be conpared to (1) each of

the other unfolding curves 5 and/or to (2) the
waedoslodilng curve for the receptor in the absenPer/v$20831§23241

of the multiplicity of different nol ecul es. Based

upon the generated data, one can determ ne whet her any

of the screened nolecules nodify the stability of the

receptor. A nodification of stability of the receptor

is indicated by a change in2he unfol ding curve of the

receptor. If a nolecule 10 nodifies the stability of
recépgor moaaph of theimultiplicityhafreoblainses erarhedraated; taeaesefifto unfold. A

t t of
iREal Bl atiedie G Bybe eRRiEE of & BBt Rk e An
uhfORIRY QFPHER thé réepfRr FOOMHCR 0P thdyontdifer R N 06 Senerated. Each of
descri bed above. Simlarly, nolecules can be screened

thess upfolding aBives opnths agimpared ma (1}1@40haq>f thenetherg ppfglding curves
|
o5 P RS Yok 5 BEL RO, L AL ADS any of e

maltiplighy bBdisferenomotecatg) e, the receptor can be
contacted with one or re of a multjplicit

f
di f f BRESHUPAB mgﬁr@gat%@wmcﬁanélempmepwhf‘éh%ﬁ%fof the screened
m%ﬁé&hl%‘s 'l‘ﬁ&ﬁﬁaﬂéestﬁﬁm P %eS r&:@ ope Neab&icaddtf of stablhty of the

Si ca nge associ at ed the thermal unfol dinhg
reokpivhis indicapd by acxﬂnangmlmhasnfoéding ouva off thyf recépgor. If a molecule

LA f ol
o] okt e Ernieb b e Reroen By bdifyarhatey it s an
aé&ﬁst 26h antdBorfift dffhere &a kég%[ﬁlng-E%cth]MSOWp@ésﬁbﬁ Gvhen in

curves can be conpar é each of the other
thetpsesente qfraqurlz@gw@tog bry\ﬂecsmaﬁhs peesebedaboyee t her nal

f L.t
gﬂyogf 1?%1 ) % :Ia.\i c?%:%g@ gfﬁmé In eur'mallﬂﬁltgl esaﬁﬁ @ thermal
usfoldifg I’dSﬁﬁ}bSoﬂ)fhet fteeptbﬂ\wni insgthod Bienilar tof the astieeniter method for

unf ol di ng curve can he identified and co ared to 25
idenHityng agnmisth er aptagonisty. {98 CKRARIE, SFFRRIOT i ed?%acted with

oﬁﬁ lo¥ 6RoNG¥ 8 mbRi tp&&)cy W%lff@ﬁﬁﬂ%olecﬂms%déa{bﬁ SPBVﬁuftﬁﬁ[lmty of

e receptor In e ‘absence of any of the multiplicit
caftaimedse lHeesontaindrs eam bt |h¢eﬂe9r,, anslag bhysital changeeassediated with the

unf | di.ng. can ared to (1) t ot her
e it e 2RO MRS pref o bk e Sorlithes. A thormal
uﬁﬁflcﬁhg bitge €1 tHE réc@ptok Bﬁl b&E&RIME] hda filnlBoRbS RAGRrMire for each
the multiplicity of different nol ecules. 30

03&@@@“@?@# the generated data, one can determ ne
whet c e I fht
t her @F tﬁ%}?ﬁafﬁg C r(\g/tgs%f gd[nhggrcgcgla%grmf&& elaaf ecul'e other
tisdfinhlt Lﬁlﬁlﬁﬁlg\wr\?&%ﬂ&i@&@?) tl?&ﬂﬂeﬁﬁﬁl&ﬁﬁélﬁﬂi@%&ves&’ér the receptor in
thermal unfolding c rve of t recepto [ can
ﬂ!f'eatés@?“@éﬁeaéyt(% tﬂ Wlw%%ftﬂﬁﬁﬂe}l& mpﬁec g?lw‘ts of the
iAo, 3RO, 3t A Abh TP RBIGISE Bitve Lhil e qaém'aa%& chh%Qred to
expressi on e presence of a co-regul ator
theh'®;, robtairedsfod ét)cﬁletxﬁherathemml unfolding curves and/or to (2) the thermal
unfolding curve for the receptor in the absence of any of the multiplicity of molecules.
Alternatively, each entire thermal unfolding curve can be compared to (1) the other
thermal unfolding curves and/or to (2) the thermal unfolding curve for the receptor in
the absence of any of the multiplicity of different molecules.

Based upon the generated data, one can determine whether any of the screened

molecules shift the thermal unfolding curve of the receptor. If a molecule shifts the
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In enbodi nents of the invention, a mcroplate thernal
shift assay is a 5 particularly useful neans for

w0 d@anidiy ng | i gands and identifying such | i gaprdiBUs®03/023241
agoni sts or antagoni sts of xenobiotic netabolism The
m croplate thermal shift assay is a direct and
guantitative technol ogy for assaying the effect of one
or nore nolecules on the thermal stability of a
target receptor. The theory,?4concepts, and application
of the mcroplate thermal shift assay, and 10

theppalrafalding cuswerafithe teepipn it an it ervstanned tpidantéfy whether it is

o S0 oy i g 3RS0 P EeBEE FoAHRe Doghtpils FR0GEbr s when

1rﬁth8§1%sérﬁ,8 of a@o2dgul298by thedfidthdBUesaitdd@bdes, 322 \Nhl ch
are all her eby i ncorporated by reference._in

ent i Peembediménts atc thep inieation et raicraiatet thﬁ@@%ly ok assay is a

PRS0k OBESCLR SHEREES 16008 SASRILE ue Jis o

a@'dmtmm@oaiss dfhenabibtis hietdbohas.aThe mistogkase thermal shift assay is

er nodynanj c. r ea and bindi ng. affinity. Th
e P DTG e R lnsY o 4- i thE SaRet e b igrt froleetles on
t}ﬁ%éﬁfﬁlﬁ%iﬁﬁléffatafg%t?ec%@f" y organized structure that
nelts cooperatively at a tenperature that is

char &be dwepm icondepts, and hppl@@tgcpt ofrthe ndcnoelat@‘shemdtsmfeassay, and

|ts st abi | tion ener bi nds_t
prataed s o BfiRe e miCSRRR: Gl IR Heliie Rscived in
Us. Mrwmsam (m) t41e 62036,9202809bj10d; e,géafzfls N6LY2,0841U5268,158;
shlftl terrperaturetoa |ghe

,Qﬁ%%ﬁlel 92; m& ﬁ@%é Pe2nehigh aenathbeiglasineermguteryby feference in
tﬁeﬂ HRkieS h*rﬁé rrfl‘cc‘rég teS Bl 'sﬁftgagga"} cﬂ?éuﬁfédqg WhdsE references can be

oactlve ed conpoun nor uor escent
usﬁdhe nmpllemermtﬂih ctreenihg bedtlsods tlescaibed sliovien noni t ori n g

bi ndj The as takes advant f th

it o B HECTEP AR EN TGO S5 oy P dnerpigEpiap readout of igand
bEIARIE FBhitP OS] Say! d’éfpehdbsd nttRe fé%f“bhat eefchrfﬁﬁctﬁwhblly 868 receptor
25 target” bi onol écu neral applicability i's an

ig nplmghlanorgasxze@tstmmrmtbatag@hg/ cogperptively ai aittergperptere that is
{;‘EH‘%% %ﬁs&t 3%0} g%c gg ri)f‘g?ra I%e{ﬁ%tgz%vo%rlys §t5br{ﬁ%a%18|n energy. When a

tutrec comes aval
nﬁﬂkfchl'eeﬁndsltﬁlaﬁ@céﬂﬁ@' ﬂﬁeefapltorsh sthbiliBebBy an abing éirépdrhﬁxal to the
ortionality of the Tmand _.the ligand bin

ligs Hindipe afﬁvgfé(nﬂluﬁ |Sh'@i“?&gth8mliiﬁ’ﬂu@q t@@p?raﬂﬁe e Pighg emperature.

grea t
Ranotar S g e aalEL §RIAL CEPRERER P sty s o fous no
réuirs ;radldm:etm/bigrlaMIectbmﬁpomﬂs,amr tlaorebeenti oe dthchhromophoblc labels

uanti.tativel et and bj d|n afflnlt
tel5u 8 AU OB A0/ B S0y taBe fayeRiace i heha ugfilding of

bﬁﬁ&%&ﬁﬂésnat%éﬁelﬁf PRPIICA cﬁémﬁ:ap &&gﬁ%ﬁ{rﬁb toFahAYIEF not I drug
thermal shift assay can be used in the identifi’cation

taygetdemoletwlesin @enaral agplivabiliy émarn impertant aspdcy of s assay, as it
o] \%%t%(sj thegJ ggcetssr}?y % ha%ﬁt Ianne%vhgssay e\p¢eertyv¥eme at rrl]eew ltflgapeutm receptor
protein becomes available.

Further, using the thermal shift assay, owing to the proportionality of the Ty, and
the ligand binding affinity, ligand binding affinities ranging from greater than 10
micromolar to less than 1 nanomolar can be measured in a single well experiment.

Thus, the thermal shift assay can be used to quantitatively detect ligand binding affinity
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and receptor and the ligand, receptor and a

co-reqgul ator. The mcroplate thermal shift 5 assay can
wheooysedor o neasure nmultiple |igand bi ndi ng evRe/BSmN3/623241

single receptor as increnmental or additive increases

of the receptor's nelting tenperature. The present

invention has particular utility in the identification

of ligands and the identification of such |ligands as

agoni st or antagonist in nuéfear receptors, such as a

nucl ear receptor that regul ates cytochrone P450
toaxm@ﬁlahme and/oE i thepagspies ofatve-1g@siOnt i nventi on may

li g:ﬁﬂﬂ‘&t ﬁ]a? ﬂ’&rﬁtalgln%l}ﬁﬂ %ands g] lggeg E&}%’ %gﬁttlf%é%tlﬁ)ﬁ o% lQ,g‘?omsts and

antabidhisResh ©uidiRatBRtbaeg %ﬁsedr@@ﬁnh@tsha&lgmﬂ the Wﬁeen the ligand
domai ns contain two known binding sites, one

andseeepirand; the ligenshsensnios andha carsgator. dhe érucqoa&m therpal shift
1 b

B el BEASRLI MUETARP RO b o

intieaeptabor addidweintiegses df the Irem}:ptbe’ sanelfibg Ghgerate.

increase in the stabilit the re
pr opbie PsREAt inyPnpinR bes, ﬁ@?(lemﬂr Uity lﬁ.tﬁg %Pﬂfhaél% ﬁi}%&nds and
thértfkfenklﬁgé’c% 1 ek Hgalrﬁls BRLFH: of HethSGHist i A8AEAT8ee tpﬁﬁ‘éj such as a

co-regqgul ator prot can be expressed using s dard
nuckezo rdeeptan thahesghlatls cytocEooted?450rexaressipi.. Co- r egul at or

P A, U S, BB B PR g
witﬁ ik ﬁéﬁn@@iﬁdﬁ% di)?ﬁa% 6}‘ BRAy, %dtﬂlf-l?)mt}iér@m AbByeb F MR estrogen

ft assay in  the absence and in the presence of
resepdl famolye ClHese dmrgamsi sontaiptee khewn zbm@lnpg @tﬁsm fohestrogen like

stabi l,i ze, t r interes
ety B8 dtFnds 6t SenBlor P ST 2y RifSehy {Rtion canbe used to
1d€ht@ffy0]ﬁ’ée@1td§ thzheﬂhf@éct St theagstrdgen acceptoef eTHesél lig@n@bpmduce an
The nunber of smal| nolecules in the screen can range

olserrl nesaese inghe HEblifoRE HRdoeptes AR 1S PIGROTIPRR 19 fai fnherent
t{ﬁm be natural or synthetic. Once a set of
tﬁ‘)f' Isieg%ﬁﬁes have been identified to stabilize the
pr ot The hgﬁnd bintlsgekimait bénucﬂbmsreceums;caﬂdem-mgnlatm proteins can
screene al nst an of co-r ors, .such.a
b, FETERRY 'O epBtdeh REPBYIABH Settg® o JeghEichiferal appagelator
pPlidtdead BE %ﬁ&hes‘ﬁe@mshﬂgt Starfrd BRthods.Otdk Mmellihg &mperature of the

synergistic” effect is observed, the conpounds can be
pmtfmlsprbtem Othergstmagtbe’sl@te@mlr@dttafgﬂiﬁ ingieropkade hermpl shifi assay in
st ant s cal cu nd and
wgPSeat i Bf e BRsoeR Sirah Flo Rl i S  Soponses. wo
20040Mletkes REeThrondef Iha2allize Aee Reseptom dfl Mgerésie Hih small
Regul ation of Drm% Ef f | ux/.Drug Cl earance Methods have
moleshleg egbr by olttainsd bhéciearing (i bgisFoRlfa thermal shilt assay, as
0 I
rGE S ARV P THP uREER il ADPRET P HINCRER o gt Hofabon
one thousand to one million. The small molecules can be natural or synthetlc

Once a set of small molecules have been identified to stabilize the protein of
interest, then these molecules can be screened against a panel of co-regulators, such as
proteins or peptide fragments, to measure their effect on the thermal stability of the
protein. If a synergistic effect is observed, the compounds can be classified as agonist
or antagonist. Equilibrium constants are calculated for both ligand and co-regulator

and related to biological responses.
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nmet abol i zi ng enzynme activity by nol ecul es, such as

drug leads. Al of the screening 5 nethods and
w@engeptis? descri bed above are equal |y appl i cabP@r/1/82003/023241

determining the regulation of drug efflux or drug

cl earance and are intended to be applicable to such.

The di scussion belowis illustrative of the nethods,

but it should be understood that the discussion and

concepts above of agonists &% non-agonists (including

antagonlsts) and the effect on_a nuclear receptor

: ¢ R : '=ﬂnkv'u.iriiiendekm;v the 10

resul ting effect on xenoblotlc nmet abol i sm
t r anMethadsbhavet bedrh desg:nbe@tfoo rthe idemiffstation anldadetenmnatlon of

oty S Rotepehissh S5 R alnk iR EISRY oF Seodiiony SeRPolihiifug droe-
nﬁ:ta%aﬁﬁﬁ% eniBe 4Oy ResholddulSs, mu?h Zs &n;?g leam, ANBG£. thd/Rekeening

7:536-537 and Synold et al. . : 584- 590.
npfhwde andf eqnsapis sdeéerévedu #hoe #5e eﬂqéallsbypplwbleeﬁ&edthmlmng the

gﬂ\ﬁa(ltelﬁ 'f'tdrﬁ %ffﬁ%{ ltﬁ'%é: ?,l; a[%g@@‘?l!lcf Sﬁ}re alﬁ%gg%(ﬁ | zl?é %[%phgable to such.

Thé eﬁb@s’sm Heyows iy ilastiatige of thel methibds, bavit blichildib hmdeystdicﬂi that the

nodify the stability of a_ receptor ul atipg )
@ﬁwmﬁ%ﬁc%ﬂ i’éhoﬁﬁo jgonistpand Wgepﬁg%wﬁgﬁng Yriqgeajsts) and
HEORdY ohhe Pﬁ&@é}' febdplorOthat ;égma'ze%%g,%ﬂoﬁa@ Pa50 Rx %ﬂ%@slon (and the
presence o0 one or ‘'nore co-activators no
rasolfingi eef&ct be xehelhotid mﬁtabbhsrtn)ewrmmleamahé lgffbd:tecm a receptor

di f h tabilit t t he
P Rl i Bt v ng Ltedting BX SRRy prtlediutch)
agonrm& caﬁce(ﬂ,im &g @fmﬁ&&u% chlabfice afe dgeibait indchdétd R Strom,
cl earance can be deternm ne Screeni ngsapdrml ecul e
f

NatrMed.s7:3B64587 yane Syspids ¢t etlhé\fqthMeﬁaV 586 i hgse ggforsnces are
f I ression of a drug
1%%r§%§%§‘?§9proe{ég%ﬁ&§%%}%}gu urther shift the thernal
unf olFet egaraple )y the giresehicinkexetizmt «:an bentsed to ridénti€y pn egenisteof drug
of one _or nore co-activators. nol ecale t hat

iffs
clegianes, By sareening amglegila Jor ifs 9@1181‘ tq g rfaé&%epﬁtablfl%a} a receptor
roldiigexplietibd of BRI RRIBOr ROl SN Bhdily e stabiliy of
thedmbptbr acheasinathe agmnm oﬁfond rargmons] etaa@tmatms Th molecule that

Ct ‘gg{%ﬂﬁ%’ ﬁggh Y t O#Igt&glglfnlg S |ﬂé gdle ﬁglt ofe t%e receptor

vméﬂ ik t}ﬁﬁarésféﬁc&éﬁ&d écftﬁéat@f' cah BeSidemifyd afs%ﬁlélgéthktﬂﬂ drug clearance.
expression of a 30 drug transport {Jr otein and

scr edMshgmtagenigt ofdmug stparasee icp ba e errtlynetl byfsgreepiag a molecule
fc%]? @o%b\éh‘g?g rsnﬁ;ltrftgﬁ)l% (l%ﬁe?ﬁéalﬁ]tnf{) %%ﬁeoétﬁ reb téﬁﬁggﬁgﬁéé&gﬁﬁessmn of

a6 (rBdPdft Hréteil/ 430 (fiii/tl{bi QBlﬁftlthe Zﬂermaf uiifoldéng curve of the receptor
nodi fication of stability of {he receptor i

WheB 4B fheeprissencs ©F @Reigr MOEICOrAEINATOTE o MeRJeFult fhat Qgﬁ%\ﬂw thermal
uhfb‘iéhﬁ?tch% hekhele P%d?eangrfﬂﬁhéreﬁﬁfté fife’ ?KZ%? ufnﬂﬁdmg curve of the

activrty of drug e Al'so, the e
revepiovivthendh tily prgsaté blia cofactivatonganl teaidentifiedtes an agonist of drug
et er m ned
clearance.

The effect on the activity of drug efflux of a drug lead can be determined by
providing a drug lead that modifies the stability of a receptor regulating expression of a
drug transport protein and screening the drug lead for its ability to further modify the

stability of the receptor in the presence of one or more co-regulators. Whether there is



10

15

20

25

30

by providing a drug |ead that shifts the thernal

unfol ding curve of a receptor regulating 5 expression
w®@Rooa/odnomy transport protein and screeni ng thePdF/u§003/023241

lead for its ability to further shift the therma

unfol ding curve of the receptor in the presence of one

or nore co-regulators. Whether there is a further

shift in the thermal unfolding curve of the receptor

in the presence of the drug2fead and a co-regulator is

an indication as to whether the drug | ead increases
a funbenmpiificatiorobf sﬂahjlgtye:fffthwccentor i the prespececdfithe drugflead and a

nmol ecul e on. xenobi o t sm _and/ or, .

coEieBilALtn o R Wit B gl R e A R of drug offux.
I NveAlshOfhe effectsSthb @etivityepddrug @fllitads 4 ArugIER carebeddtermined
regul ates drug catabolismby regul ating cytochrone

byraswidingn deisilend thatcshiftsile thermakipdelding @ine of reqppior regulatmg

LS 1y TG oA LGERIN o LSO o oy

fuftheediif Ithe’iﬂhérnﬁa(l uhfoldihg curve aif ftye tehq:tsﬁ mhthé 'pteﬁem:ﬁ: dfloae dbbmore
receptor when in the presenc e or

cwgw@gm at%h‘*éher/-( ?re g ﬁeﬁ*ﬁﬁdﬁvﬁdgt the thepmal wptglling pyrvgof the

reE%ﬁr egu esé sa Pldres 'Pé%@ AMa §he-ephigelig aANddRation as to

id one nore co-regul ators
whetﬂerdhe dmgv]baﬂ ineteaseh ehelmtlert]a bediug efftuxagoni st or an

anta t nob ot c net a oIan1 / or

ol oot e oHvet 84 BRleRh o R B PO RSB dru clearance
mi R AR rBdih N Géify tﬂérpa@sesﬂt SAvehieR. Mahas %@eralr@@rta@ that the SXR
deternmined by screening a nolecule for its abili

reg¢ritor reghlates ieymeataboliso by ragulating Geogromep 84@3@9@@&& emd drug
rth
tr?rﬁgo}t g)ctglf)l% o?fl E}ﬁlflt?vn x{q%rh&? ﬁ%eg %Ex%leﬁﬂlgg n%i%rééx?ee R its ability
toCRodify theastabitity 6f ﬂlHISXIEIfreﬁbtofrtandfto tfhﬂhertlhmhf;athe stablhty of the
unfol di ng, cyrve of the receptor in H e pre ce of #ﬁ?
TeRBAIRIC BN Fhilte ResBIce Qi Gie O SHOTB LOTREHIRGISe ¥t gpodiggion of
stg@ilﬁg&f e réce for FYRIY pibscBte @f‘ﬂf’é%@l@@tﬂé $hd choli‘@é‘lﬂgﬂoi‘)bf §aid one
tabol 1sm and/or drug clearance. Although
o1t ingencb-trignbitery indlaratasrwifther she prodeculer i gal aapmﬁ‘gor an antagomst of

hro ression and drug transport
‘Hﬁ?{o jefecta qhﬁg’rﬂﬂlgﬁ’éﬁ “g PG ators that interact with
t hi sThéleffBétrbfiaSmeRewE |oh%nol§16ﬁc infR¢olikRnd R dbEg clearance may
extended to the full length protein, in the presence

algp badeferminad by sergening amy %%mlép for igabijity fp shifé thertherampl anfolding
c&fve e p%ﬁg]?lrgcgepto'i hege Osh{ilﬁille? %}u‘?{ ﬁ'r nﬁlterrhélrﬁrggﬂ Eurve of the

protein- I'nter aCtI ons SO can

reREsibe whepdptthe @resedoer afcdrneoms moke be-regmatmeptAdﬁasther shlft of the
represent . short I|n ar WO 2004/010107 d
ol 9o pf 1he reccpignBelhe mipiBse Af iy melespls fnd a co-

e%?m%rrb? ihdie]ted Qﬁ&flé}%e BlofdcalEB bhakbdistriah ahth%oﬁfs@&iekéhobmtlc
I nterest. Having now generally describedt

mietabehs and/ot tegstoamnee.| | becone nore

Although the ligand binding domain of receptors regulating cytochrome P450
expression and drug transport proteins, ligands and co-regulators that interact with this
domain is described, the invention can be extended to the full length protein, in the
presence of additional regulators and finally in the presence of DNA.

Also, these studies are not limited for protein-protein interactions but also can

be used for protein-peptide interactions where the peptides represent short linear
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readi |l y understood by reference to the follow ng
specific exanples which are included 5 herein for
w@eoposEas? of illustration only and are not i ntRCHEs2008023241
be limting unless otherw se specified. EXAVPLES
Experi mental Results For Nucl ear Receptors The
experinmental results expected for an agoni st response
vs. an antagonist 10 response in the presence of a
co-activator is shown in Figres 1 and 2. In the case
of an agonist ligand and in the presence of
segQerdet rdfRbRnting ploddin/dogninsdat ieergut ifeieniidllyl withrnhe protein of
increase in the stability of the receptor (Figure 1),
HWWW$e for an antagoni st no additional stabilization

1 RO A L PRI 1 i

realliéy ahdedstoed bg refprened toothe ffallowikpaperifg exarmﬂesawhich fareemcluded

kno ant agoni st.s in the presence of .a ¢ ac
hegPia B (PUSRSES of 1uFREOR ilE 08 B Aahdniendedc b Biithe uatess
otﬂl@mlkéj%ﬁcﬁg@l NR2 and SRC3-NR2 derived fromthe

sequence of the co-activators SRC-1 and SRC-3; and in

t he pXd34MNde of the co-repressor peptide NCoR-1

derived fromthe co-repressor NCoR- 20 1. The
concentbxaperioentt Re®ita Fantuglear Redeptosd | of t he

experiments was 8 M the ligand concentration was 20

M SRbe 2xpesmdrtalMesdtsdexpreted ofor equignnist rqasppnsiedess an antagonist

SRC1- NR2, SRC3- N 100
eSS B OO A s RO AR N Shopd I dresfigaL A 2 T hg cfpe of an
ag”&x@st rri\gaﬁ@%d il @8 ;gieyéﬁeé oF cara@!uvaﬂoﬂ %@tezﬁpaﬁﬁ%&m Bredictidd is an

gM dapoxyl sul fonanm de dye (avail from Ml ecul ar
irpreabem the rstablhty eiithe rreceptg:z)(Flgurezl)nL whilg dercrnsastagonishne additional

s.t he. ion was dispensed with a
Stﬁ%’i[?%bqnp‘&qbe rvg@f@géﬁé bl ack wall Greiner plate.
Then, aig@gg__the protein dye sol uti on was di spensed
on top of the ligand solution in the 384 well plate.

The FhBleqsis 3@uitiiagy 5Pt dath SHISHERIONER- agm@ﬂm_b dor the study of a
protei n-dye and |igand solutions foll owed

paed Hfofoon rowCpeoUsS0as) dggqmowggmta@ymstswgb%ﬁ presenest of a co-
a?s’chvg!t é’ﬂ‘i el éRE&% %Heeﬁlles&m\/? t??% %nac‘a%ﬂﬂqg rﬂ%rr@?]& §(;R?ZIQI§R2 and

ta were co
SRDBQNRE Ldi%n(fédéﬁofd the sE@IeﬁBé oNd®. cBadiRBtoiASRC-16afiBSRE2R);and in

291, 191; 6, 268, 218; 232 85 68,.158; 6,214, 293;
ﬂ@ prosengaof ﬂlﬁﬁe-reme%;espgﬁése N %IR'drF%r‘;YEi fromsthp go-repressor NCoR-
jhon-linear |east squares fitting software. The results

The concentration of ER-ae and ER-f in all of the experiments was 8 pM, the
ligand concentration was 20 pM, SRC-3 was 11puM, and the co-regulator peptides
SRC1-NR2, SRC3-NR2, and NCoR-1 was at 100 pM. The experiments were
performed in 25 mM phosphate pH 8.0, 200 mM NaCl, 10% glycerol and in the
presence of 25 pM dapoxyl sulfonamide dye (available from Molecular Probes, Inc.,
Eugene, OR).

A 2 pL ligand solution at 2 times the final concentration was dispensed with a
micropipette into a 384 well black wall Greiner plate. Then, 2 pL of the protein dye
solution was dispensed on top of the ligand solution in the 384 well plate. The plates

were spun to ensure mixing of the protein-dye and ligand solutions followed by



10

15

20

25

30

35

5 listed below are the average of four experinents.
The values for the co-regulators represent a change
WO poodrn@Edabi | i zati on fromthe receptor-I|igand EIMUS2003/023241
val ues. TABLE 1 (bserved L\Tm Stabilization of ER-a in
the Presence of Ligands and the Co- 10 acti vator
Proteins SRC-1 and SRC-3 SRC-3 SRC1- NR2 SRC3- NR2
NCoR1-NR1 ER-a 0.0 1.5 0.8 0.9 0.0 15 Estradiol 14.8
3.8 4.9 4.3 0.0 Estrone 7.293.5 3.0 2.3 -0.3
17-a-ethylene-E2 15.5 4.5 4.5 3.9 -0.1 2-nethoxy-E2
la?erﬁlg%ﬁloaﬂbf”sll&on@ oll to%ﬂeﬁ@ﬂ@%aﬁoﬁﬂloﬁ durihg heatﬁhéoﬂth@ samples
tamoxifen 17.7 0.2 0.2 0.7 0.1 1C-1
Dat3. werg. ®ligeted pma - The@mgﬁu@mnmra@lso(see d4J.8. Patsny NO@ @ 020 141;

2
656,99 §aonfony Gofs Ll S22 638419056 330 §adyTon: and
6 263@22’)%1&1 dndlyzed u3m§ rbndlirkad leabt squaics fiiting etmft@atﬁ 1TRe results
0.2.0.4 0.4 4()—|-tam)X|fen182120%11‘_l go
listed balgyr7aye the ave@g@ of faumepepmentsg 5Tl yalpes fa%lsxfé’-regulators
re@xee%ﬂttﬁ:ha%%q §ﬁ RS Qede o]?-hgalﬂf KBEV&lE ?é)
activa 6‘rote| n peptide in e presence o
estrogen-I|i ke conpounds, an additional stabilizati on
was observed for both rec 8%8’1‘%5)]7 Thus, these conpounds
act |ike agonists WO 2004 PCT/ US2003/ 023241 30
i N agrRRBEREA AW, [Stalilizfio8 IER-o il ie PA¥BNde T igds bid the Co-
conmpound are known ant agoni sts and they have no
ability to recr uadtiveor ReattinaBBLs] ah$RCi3s al so in
agreenent with the literature.

- SRC-3  SRCl1- NR2 SRC3-NR2 NCoRI1-NRI1

ER-a 0.0 1.5 0.8 0.9 0.0
Estradiol 14.8 3.8 4.9 43 0.0
Estrone 7.7 3.5 3.0 2.3 -0.3
17—0—ethylene-E2 15.5 4.5 4.5 39 -0.1
2-methoxy-E2 3.5 53 5.5 4.3 -0.7
tamoxifen 8.5 1.1 - -0.5 0.0 0.1
4-OH-tamoxifen 17.7 0.2 0.2 0.7 0.1
1CI-182780 13.9 0.5 0.2 0.2 -0.6
ER-B 0.0 0.9 0.7 0.9 -0.4
Estradiol 17.5 1.7 34 3.5 0.0
Estrone 11.3 1.6 3.8 3.7 -0.3
17-a-ethylene-E2 15.3 2.6 2.6 2.6 -0.7
2-methoxy-E2 2.9 2.5 4.4 4.4 -0.7
tamoxifen 9.8 1.3 0.2 0.4 04
4-OH-tamoxifen 18.2 1.2 0.2 0.8 0.3
ICI-182780 16.7 0.9 0.4 0.6 0.3

From the above results, from counter-screening in the presence of co-activator
protein/peptide in the presence of the estrogen-like compounds, an additional

stabilization was observed for both receptors. Thus, these compounds act like agonists
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Exanple 2 5 Table 2 is a summary of the data obtained

for SXR for the study of a panel of known steroid and
waleag/oldigands; in the presence of the co-acti vBEtDUS2003/023241

pepti de SRCI -NR2 derived fromthe sequence of the

co-activators SRC-1; and in the presence of the co-

repressor peptide NCoR- 1 derived fromthe

co-repressor NCoR- 1. The concentration of SXR in all

of the experinments was 6 M 30he |igand 10

concentration was 50 M and the co-regul ator peptides
inRfebmdPwith NigerNGESR- Theragmoxifen QDI cohfymuad per knewi atagonists

wer e Eerforrre_d in 25 mM HEPES pH 7.9, .200 M Nad , 59t/ﬁ
ang) they have am@bility tgeqsnis senedvaiars 2ol ng isplsk y agreement with the
lit?}élufr@nam de dye (avail able from Ml ecul ar Probes,

nc., Eugene, OR). A2 L ligand solution at 2 tines

t Mxampled concentration was di spensed with a 15

m cropi pette into a 3 84 well black wall G einer

pl atEablelDéda samntiy bh theptacd ebtainely or SR for the stwaly of a panel of

di spensed on top of the ligand sqglution in the 3 8
kg Stegpishand drHg igmedse B the BFEeSS 1 ChesCRPRHIRIDT rﬂeRﬁl%gSA%?l-NRZ
d‘%rpvgd Rt ﬁioe][’s'e%ﬁ{«%lcg:gﬁ 31«1[ g3RciwRr SRENS; £ IOWE drdd¥nce of the co-

ayering icone oll to prevent evaporation
regitesson gpeptatetN CoR df ddrived Smnypthe so-refbatsar WEOR-Lol | ect ed on

S SRR O 3t a LAy i o o
32 ..085: ’ - Al o ]
oGBS, S e o v

atfl 100 {0 T0é tewpértmertth @vdre petfosned inS2® enMeHBRES#H 719 200 mM
average of four experinents. The values for the

Necl 58g glyaerot end i thecpresence ot Bande deppxyiseliensmide dyq Giyailable
fr he receptor-|4gand m val ues. See, e.g., Hugh

ffﬁ’iﬁ%‘f‘iﬁ‘@?%?ﬁ%@?ﬁ-’c% “Iea )r'rent of Experinental Data
(1962)7 uitighfid sblaken bt Stimes 26 Hhaldoitdnt@tifd W3O Mispensed with a
Pitman, Jim Probability (1993); and Brown, Byron W,

mBtrapipetts ingy a A84 Biadhbldck avall| Greineti plats. omh¢nt &7, of Bge pyotein dye

004/ 010107 PCT/ US2003/,023241 .31 TABLE .2 Obseryved
SR S OPOPD SR0T o ianbrlidon i BF T4 GUeIRRIAE, he plates
weRe sffel- &F bhiRé Qhixidge B ithke h=dyelarn gkt Belptiess ellowed by
Peptide NCoR-1 5 Ligand ATm |igand AATm SRC 1-NR2 AATm
lalyeiirg of 1 MR2of siligenedoif teeprevergt ega@ration during heating of the samples.
Data were collected on a Thermofluor apparatus (see U.S. Patent Nos. 6,020,141;
6,036,920; 6,291,191; 6,268,218; 6,232,085; 6,268,158; 6,214,293; 6,291,192; and

6,303,322) and analyzed using non-linear least squares fitting software. The results

listed below are the average of four experiments. The values for the co-regulators
represent a change in Ty, stabilization from the receptor-ligand ATy, values. See, e.g.,
Hugh D. Young, Statistical Treatment of Experimental Data (1962); White, Robert S..,
Statistics (1989); Pitman, Jim, Probability (1993); and Brown, Byron W., Statistics, 4
Biomedical Introduction (1977).
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Taxol

1.3 2.5 4.7 Cortisone 1.8 2.9 3.6 4-androstene

4.3 2.9 3.6 Hydrocortisone 1.6 3.3 3.7 Androsterone
WQ2®481B08. 8 17-a- hydroxyprogesterone 1 3.3 3PGI/US2003/023241

Clofibrate 1.3 3.3 3.4 Estradi ol

2.3 3.9 2.

3

Lithocholic acid 2.4 2.9 1.4 Lovastatin 6.3 3.0 1.2
Corticosterone 5.0 2.7 0.5 11 -a-hydroxy-progesterone
6.3 4.6 1.0 Figure 3 illustrates the cal cul ated

statistical
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['1Tgands and ste

roi ds

A%IOE b9 Sm A ﬂi@Pl‘é@éhcg %F £1dael8s ddthe Co-activator

af f ect di fPeptidaSRAIIFNRE @od GotRapnessaif Peptide A6idR+4t or  and
i gands recruit

co-repressor pept

ides. b) All

co-activator peptide nor e efficiently Wi th the 15
nvr\nnfl on nF t-ax ( I\I\Tnln \la! HeS | OF e 1 I\II\L fycrnl
Ligapdpl e 2). WD PN TSR S W\ AN T 3 NgpR1-
conpound recruits co-repressor peptide nmore | Ngro
efficiently than {the |igand flree receptor (JAATM
Ligandlfiees for NcoRl -|NR1 fr-om Tablie 2). ZIMBLE 3:( 5 6.7
—_ Calculated Affinities for SXRUi-gands—and Rel-atioenship
Taxepk Statistical Prlobabi I]i-§y of Agon|73§ State|to kn
mHCOl Ogi cal RESPONSgg L1 gand Ka 4 ¢ gand (V) 3.6
Corgé Eabi lity fold |acti vgﬁgon Ed50 (nl\?b9 Agoni 5t Taxol
4-andzéx@de 0. 18 5000 |Corti shhe 13000 0. 379 No- act | vati oB.6
4- androstene-2000-0.-38
Hydrocortisone 1.6 33 3.7
Androsterone 33 3.5 3.8
17-a-hydroxyprogesterone 1 3.3 3.5
Clofibrate 1.3 3.3 3.4
Estradiol 2.3 3.9 23
Lithocholic acid 2.4 2.9 14
Lovastatin 6.3 3.0 1.2
Corticosterone 5.0 2.7 0.5
11-a-hydroxy-progesterone 6.3 4.6 1.0

Figure 3 illustrates the calculated statistical probability for the receptor to be in

an activated conformation computed from the affinities derived from the observed

changes in stability of the receptor in the presence of the co-regulator peptide for a

given ligand (AATy, values are from Table 2).

From Table 2 and Figure 3 we can conclude the following:

a)

co-activator and co-repressor peptides.

b)

exception of taxol (AATm values for SRC1-NR2 from Table 2).

All xenobiotic ligands and steroids affect differentially recruitment of

All ligands recruit co-activator peptide more efficiently with the




Hydrocorti sone 17000 0.44 Androsterone 4100 0. 45
17-a- hydr oxyprogest erone 33000 0.47 1.5 fold

wakafiiobriet e 23000 0.49 Estradi ol

Li thocholic acid 8300 0.8 9000 Lovastatin 550 0.85
5-fold Corticosterone 1320 0.93 12 fold

11- a- hydroxy-progesterone 550 0.96 Data from columms 4
and 5 have been obtained from Ekins & Erickson,

Drug

10 Metabolism and Dispositi @8, 30, 96-99, 2003 and

ref erences therein.
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Data from columns 4 and 5 have been obtained from Ekins & Erickson, Drug

Metabolism and Disposition, 30, 96-99, 2003 and references therein.

From the data in Table 3 we can conclude the following:

a) All ligands tested will perturb basal biological state of SXR.

b) Probability of agonist state is correlated to the reported fold activation for a

subset of compounds from

literature.

¢) Biological effect of these compounds on the induction of P450’s will depend

both on the affinity of the compound for the receptor and the ability of the receptor to
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15 be used to identify agoni sts and antagoni sts of

nucl ear receptors ER-a and ER-p. The results from
wex@apl|o?2 illustrate how the present inventi OPCTHS2008023241

used to identify nolecules such as drug candi dates or

| eads for their effect on a drug-netabolizing

enzyne/ xenobi oti ¢ nmetabolismor drug clearance by

screening ligands for their ability to shift the

t hermal unfol ding curve of Bhe SXR In the sane

fashion, the present 20 invention can be used to

distdguﬂsllfbﬁt\Mmedcasatﬁts@hdas-réb‘relgofsandI dates or | eads
for abol i zi ng

enzy’h@r Ff‘oeflgq%te %@é@é{ %fﬁartﬁ éordhwcgmere(bmdmg
ofREAIES Of Abul SIS AT 1b86n) S bonbBbOAkl Kb P a0k bl anent

prohabemny@fagmueﬂ stié i aboeil. 9 tcsatiohal .0y UUbabtRshgGNARERTPA50

P450, ression or, drug transport proteins,
eXPESHeR IR &éﬁflﬁla@@gﬁ’w@ RrARabiY (eipfisticalyrgbapility o aganist state of

B Ll e e
a ]anda@n&t)ﬁl;obzmhty (smlusxmabpﬂobain(nw of aganistneats uf boub@.0 to about
T NI N X R K
afﬁﬁiﬁ@@ bPAboufy MVAR Hléheif)hﬁltﬁ & Qighadr'lﬁ’c@nﬁédlatg éfo%%\ﬂflm an

expreSS| on or rug transport proteln
agpm@t state (Sthﬂlsttcahsrebqbﬂ(ta of 3goristatatelat abomi Mé td touatldpdill

ff h d d
on B gt MRk RS 10 eBBiegtion bl 1SHE Do rghaiiiy of
aglhist fate (§RERIRhIIrobMlit? 00444 A 1t SatoliR0 Q(?’é%%@@ ﬂ}wﬂim

The effect of a xenobiotic on the system can
apREE GFMMACHHR d as follows: First, a series of test

; ﬁggﬂﬁ’tésglgét% ﬁ(ﬁv% furnﬁﬁa e 1 hlt%st}'age g?wih Sﬁegglpven’uon may

bensedt identiffaizonieg lah@ﬁﬁ&g&ﬂit@ﬁﬁﬁ&'l@r RASHoRVER-8SAUTR-BI The
dru% transport proteins. Next, the ability of the

regylty %ronle ddllettratedget the m‘e@ﬁntanwnyon carebs esed to identify

t f
B 5y S840 B0 R 8 AT e
ensyahsfkeuoln@nb) metBhalésth @rdrd elemhédéﬂijnso@éenﬁfgf lgah@s fo@ fRiGility

ﬁ]@?&b S .in the ion_ | evel dr
& hesm Pdingeursro %ﬁé I thg same aém@&éb% PResesr
inWnibe ih B&Qé%dttg 1delﬁﬁf}ltﬁ%gﬁlas silcRRL hhfgycbaﬁﬁldﬁtjaéeozclggﬁy 158 their

then the xenobiotic¢ 1s predicted
effepizan aliug-retabalizingenzime/Brprbictid mntabcﬁllsm&oarﬁ@ clemayoeby

Ll s RSl e

CAR@n& BRAR-Qlrédepiot, ﬂ%&:l%gf feb&flols 2 e il eﬁ&%ﬁé P50

P450 expression or drug transport prot
expigspiert of dﬂ@g)ﬁranmorttmgemrmme@tlvdydoes not bind to the

ot 8 LSRR R dErRebAF OO PaRuiee. s ahByRLEbS4

6 ZQlﬁl@SpG,QSS P1 816:2325085¢F 6,288.358;V62 14,2980 8126 Q0L ank 8303 2322,
t her nal h| ft assa%i1 can
(Thermoﬂuor ) can measure the change in melting temperature that accompanies the

binding of a steroid or xenobiotic to a nuclear receptor involved in the regulation of
cytochrome P450 expression or drug transport proteins. The thermal shift assay can
then determine the added effect of binding of the binding domain of a coactivator or

corepressor protein to the liganded nuclear receptor.
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15 be used to predict changes in the levels of drug

nmet abol i zi ng enzynmes or cl earance of the drug caused
whgooa/odrnoy candi date or xenobiotic. Schuetz & BUT/083003/023241

Nat. Med. 7:536-537 and Synold et al., Nat. Med.

7:584-590, report that SXR (al so known as PXR)

regul at es xenobiotic netabolism and also regul ates

drug efflux by activating expression of the gene MRI,

whi ch encodes the 20 protei P-glycoprotein. By the

nmet hods descri bed above, the SXR Ah/ XRE, CAR and

PPARThe eff@t efa enobinticha the sysesne dart e sleb@phiiied ak fisllows: First,

effectk% xenobi oti cs on e thermal _unfolding curve

a iR Gap ke SFrEoRRAICE ety sxbing tq et Sansnihe melting
tefifpefaBRtE OF & Aliclh QbRbRT A régﬂﬁéﬂygﬁg@g@mpﬁg d%@:resgfr&ﬁé)r drug

xenobi otic has on Xenobiotlc net
tragpert prajsins. ANextpthb kbidigt ohths bandihgoduneaitsofreendtivanednd

. ) Cod | hei
G EL APty Fulir SR P RRLG BBl o B6 rompleran ke
tebtad (ﬂ?ﬁd@ﬁ’agﬁéﬁt& &fh BeSsubbritaRER dBade oh e ﬁésﬁnf&ft é?ﬁe’cﬁ,eone can
singular and plural, i. e. ohe or nore. Ile the
Predickesnaes Indhesrpression seyebekdrug enstabiolizing ienzysuesemr diet g flux.

f - |Lar it der.st andi i t
w1 o R PAAGH ofds 1 BE et ARt e Pmetek e e
xenebidtinds mbdictet so bé achqmist ehat Ball si@niaRUEe 6AFBE8M ¢P450
formand detail can.be made WO 2004/01010 o
COBYRF OB SHgdransRerurrotess, {Gsperdivelye dpthecpregressanontaén bindsto the

bih&9 e t ' QR i L05; :
e ST I KBRS, SRR P R i grprgpsion
ordrug\ransphs graséing eespectively glftrexenbbiotit dods ot Bindgo ieaghclear
activit f drug-. et apol i zi ng enzyne

re‘g%ﬁ‘%ﬁﬁ% ‘fﬁ‘& ;001313%&»:9%3{8&3 engGt affest (ir YDA GLAP450
enizfie oF gl thanypodf proteiC RRPENRIvERY Uihdte ﬂ{e)ﬁ?a

P%gg) exprg,{ess?{%n;p,and (b bsclyelgg;ﬁng;%féw}g’tg?ug gf:a{}h?ggrasaycan
bejysed tapredict chagedsip thedeveto af dipgmsabolizig lenzyme ortdhmmrance of

(YAl or nore co-regul ators;

th%ﬁlé%ga {r?]é'eél Hf}uarcpﬁ%?é:n?o%@{?rc)g nf’gﬁ?lg'f stability of the

r ec éjwhoetzién Strdre, NateMadc 2:5364537 ad Smdd bedd Nuedviad. 7:584-590,
nore co-regulators

o e s s o v s
ey i ooy o) Aok RIS R R
protei B-glysoprateist abi | ity

By the methods described above, the SXR, AW/XRE, CAR and PPAR-a.
receptor can be screeened to determine the effect of xenobiotics on the thermal
unfolding curve of the receptor in the presence of co-activator and Co-repressor proteins
to determine what effect the xenobiotic has on xenobiotic metabolism and/or drug
efflux.

All publications and patents mentioned hereinabove are hereby incorporated in
their entireties by reference. Also, the use of the term “a” in the application is intended
to include both the singular and plural, i.e. one or more.

While the foregoing invention has been described in some detail for the
purposes of clarity and understanding, it will be appreciated by one skilled in the art

from a reading of this disclosure that various changes in form and detail can be made



of the receptor conprises screening one or nore of a
multiplicity of different nolecules for their ability
wo eoosodiltdy the stability of the receptor. 3. TheT/Dsioh®oR3241
of claim2, wherein said screening of one or nore of a
multiplicity 15 of different nol ecul es conprises: (a)

contacting said receptor regulating cytochronme P450
and one or nore nolecules in each of a nultiplicity
of containers; (b) treating3%aid receptor in each of
said nmultiplicity of containers to cause said

witlRRe BéRkidgOfreth i tHue stOp¢ o) thedmsutiomand #ppeadsd ddinsai d
containers a physical change associated with the
unfol ding of said receptor; (d) generating an
unfol ding curve for said receptor for each of said
containers; (e) conparing each of said unfolding
curves in step (d) to: (i) each of the other unfolding
curves; and/or 25 (ii) the unfolding curve for said
target nolecule in the absence of any of said
multiplicity of nolecules; and (f) determ ni ng whet her
any of said nmultiplicity of nolecules nodifies the
stability of said receptor, wherein a nodification in
stability is indicated by a change in said unfolding
curve. 30 4. The nmethod of claim1l or claim3, wherein
said screening step further conprises: WO 2004/010107
PCT/ US2003/ 023241 37 (a) contacting said drug |ead
and said receptor regulating cytochrome P450
expression with one or nore of said co-regulators in
each of a multiplicity of containers; (b) treating
said receptor in each of said multiplicity of
containers to cause said 5 receptor to unfold; (c)
nmeasuring in each of said containers a physical change
associated with the wunfolding of said receptor; (d)
generating an unfolding curve for said receptor for
each of said containers; (e) conparing each of said
unfol ding curves in step (d) to: 10 (i) each of the
ot her unfol ding curves; and/or (ii) the unfolding
curve for said receptor in the absence of (1) said
drug
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| ead and/or (2) said co-regulators; and (f)
determ ning whether said drug | ead further nodifies

wWo b@4stEbi ity of said receptor, wherein a furPtTes2003/023241
nodi fication in stability is indicated by a further
change in 15 said unfolding curve. 5. The nethod of
claim1l wherein the one or nore co-regulators includes
a co- activator and/or co-repressor. 6. The nethod
according to claim1, wherefh the nolecule farther
nodifies the stability of the receptor in the

WHIAEB EWCBADYIER IS0- act i vator, thereby identifying the
ligand 20 as an agoni st of the receptor when in the
presence of the co-activator. 7. The nmethod according

1.t 0 cAahethdl ofvietemnininghihe affeni of aidsugalepdroni te agtjwity of 2 drug-
8.. The met hod accarding to claim1, wherein the

me{BPUZNELIZYNE FEPPHHAET i es the stability of the

rec e([ﬁi : mwamg;g dlﬁige &80 GBatOhodifie tHeCRABIESOHE a trBepd tegulating

identifying t i'gand as a non-agoni st of the

cytanhephoP450hexprassionfandpor esence of the co-activator.

25
9. The net hod .accordi ng.to. clai rej -1
non- G creRtEgng ARz epd Pt apb b G sipitty of the
et 6 iKY pi8sehbeofddeattm@t ca-reffulgolsead on the activity
of a drug-_ netabolizing_enzyne ¢ [

provi din gWhereipadurtbetgmogification qftsggﬁ{{lg glf ﬁ%rrﬁéﬂ%)cor in the presence
of%ﬁfg 811%(1@%1 Sy go-p%ﬁ%t%rg&?%gd%ne Sraauth %Blrﬁgtﬂ%%s%ﬁﬂfc%ﬁwhether

pressi on; screeni ng the drug | ead
the drug lead mbiehses the avtifvity ol e drighinktaboliving &rerymet  unf ol di ng

curve of the receptor_in.the presence, of e ol e .
2.co-r ]@‘?JWSE&‘G&Q? cletﬁgowh?rﬁme‘?ﬁ%ﬁ/‘%%%&@éﬁ@%ﬁ fiekJhE stability
01:’#18 t?iéeﬁtoﬁcéﬂ;?%%&@ _Ecr%éﬂtifﬁée ohdlott H6ret SFRmEtipHEityobfliffareatimvRcules

e receptor in > presence of the drug lead and
fom tleege abelipy tamodify thesuahilityrad tg repenter. co- regul at or s

i ndi cat es et.her _the,drug I. i i Vi . .
s 5 GRS AG A B Al GRSl RSP Moty
ofdidfeoni Roledhies dmipiesvi di ng a drug lead that shifts

the thermal 5 unf ol di ng curve of the rece%

: . . t
conpfd)s eenigetings S Feermo, FegHitiag SyloshiAmg | 68{) Angyongs or more
[ : fi ' bility to shift the
n}%?]%?%%%puaﬁ okgﬁ%ﬁ@bé}@;oftgp ﬁl'Jta{l]lglasfecept or. 12. The .
net hds) wéatinp ahithradeptostin eadhnofsaidimeltipbieity afcantaingre tosause said
nor e of@g Hyltiplicity of different nol ecul es
recgpipr fosmdoldy 5y contacting said receptor regul ating

cyt og‘?;gl%&suﬁﬂg@n aach MNRAiEonTmh&s a?‘a siedleshidh@Sassocigtad with the
of a [tiplicity of containers; bgl heati ng said

unfebdipg of saidhreeertor; of said nultiplicity of containers to
caus ?d)S gén%rating an unfolding curve for said receptor for each of said containers;
(e) comparing each of said unfolding curves in step (d) to:
(i) each of the other unfolding curves; and/or
(ii) the unfolding curve for said target molecule in the absence of any of
said multiplicity of molecules; and
(f) determining whether any of said multiplicity of molecules modifies the
stability of said receptor, wherein a modification in stability is indicated by a change in
said unfolding curve.
4. The method of claim 1 or claim 3, wherein said screening step further

comprises:
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receptor to unfold; (c) nmeasuring in each of said
containers a physical change associated with the

wao b@snoaitounf ol di ng of said receptor; 15 (d) gePEer/E810n3023241
a thermal unfolding curve for said receptor for each
of said containers; (e) conparing each of said
thernmal unfolding curves in step (d) to: (i) each of
the other thermal unfolding curves; and/or (ii) the
thermal unfolding curve for ¥aid target nolecule in

the absence 20 of any of said multiplicity of
nol el &entagting faid daes dgedi andragidesepior regwativg cyadairome P450

| i,eht f l ecul-es. shi f he t her nal
TP ML b o BOEE B Dbl Wb ity of
caitainers;10 or claim 12, wherein sai d scree_nidng ste}o ;
further conprjses: 2 a), contacting sai rug | ea ]
and @’ji ‘Eﬂearné‘ggﬁljlddl“%gg}l (aeglwgf Sésf‘tlaehlpgﬁ@ eli@mtainers to cause said
rRER6LRUNENIM th one or nore of said co-regulators in
each of a nultiplicity of containers; (b) heating
sai d(o) ewegruoing iim eachcdf safd emitainers htphgsicali chyng associated with the

i [ fold; 30 (c)
u%ﬂﬁnal rk%rs to. gause sai d receptor to un
KUt §hhgid

¥h of said containers a physical change

L0 Y STl A1 g8 g i

genetCAtiorpasing Reghnfisaidnndolding gurvgs iresttp(d)sai d r ecept or

for each ' [ o L) comaring each of

Coi o oror il 88 o*%?{r%%uuﬁg{/di%g%ﬂ}?t@%y?rd) to: (i)

each of t{i® mbhmfolﬂﬂfnglrcgﬁle fonéaad %c?ﬁoﬁwﬂlg%bseﬁﬁ@lf)f’{lﬁﬁid drug
Li). the thermal unfolding curve for said receptor’i

le%#%gdé%%(ghéaég,ﬁ?‘rfﬁ;fam@éﬁ@ drug | ead and/or (2) 3al d

co-r ) LA i I. .
ead s pau g APhethor ol Tol MAMD tholifis Bty of saia

regeyiter, Merain o rfurtilet madificationlin dtability isindicad wyer Rirthet E@inge in
o0& 0L & co-regul ators includes a co- 10 activator

saan'g‘?fgr 113",‘(§3‘5LF§§‘bressor. 15. The nmethod according to claim

510, Thefettod! declaml ¢oMheReih4hd BRE ofBtHrE c6Seddiftors includes a co-
activator and/or co-repressor.
6. The method according to claim 1, wherein the molecule further modifies the
stability of the receptor in the presence of a co-activator, thereby identifying the ligand
as an agonist of the receptor when in the presence of the co-activator.
7. The method according to claim 6, wherein the agonist is a partial agohist.
8. The method according to claim 1, wherein the molecule further modifies the
stability of the receptor in the presence of a co-repressor, thereby identifying the ligand
as a non-agonist of the receptor when in the presence of the co-activator.
9. The method according to claim 8, wherein the non-agonist is a partial agonist.
10. A method of determining the effect of a drug lead on the activity of a drug-
metabolizing enzyme comprising:

(2) providing a drug lead that shifts the thermal unfolding curve of a receptor
regulating cytochrome P450 expression; and

(b) screening the drug lead for its ability to further shift the thermal unfolding

curve of the receptor in the presence of one or more co-regulators;
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stability of the receptor in the presence of a
co-activator, thereby identifying the ligand as an
wa@owastionf the receptor when in the presence PET/UR®03/023241
co-activator. 16. The nethod according to claim 15,
wherein the agonist is a partial agonist. 15 17. The
nmet hod according to claim 10, wherein the nolecul e
further nodifies the stability of the receptor in the
presence of a co-repressor,3%hereby identifying the
ligand as a non-agonist of the receptor when in the .
pr esence vdfer¢ina fughercshify in the tharmal Thwlding wuye £ das weorior in

to claimdy, er.ein_the non- i gt i rtial
e s o 0, SRE 1EA a8 ERRR T gl S ofe BEE ogpognlators
inXeePivpdthér the Halpakidbii e tesdctigity 80a dnigempiabgizing enzyme.
nolecule for its ability to nodjfy the stability 3{1
11 ec dheanethed of slaimgl Os yibstern prowiding s deuglead dhay r?i“éﬁ ¢ gwﬂnal
found he i ili r o
IS0 5 R LY Lottt SPRRKED¥RRuzhcly of
diffelegiobleciilbafor nivedi 4bikty to bisift th¢ thbirhaltunfalfliingadiercd dlegecaptor.

and further i fi the stahility of .saidr
tgnertiamsthed Ofla i Eavisrein sag. SaEpRipE G PoT & T i ragpticit
qu-ﬁff‘%&gqﬂgg&lﬁgs Fmeragbi otic metabolism 25 20. The

met hod of c

al m 19, wherein said screeni n% step
f ur t(aer coma@ingsssd r¢eptar ongaeting gyoahwne P4 lead amg or more

sai d receptor regul.ating cyt.ochrome P450 expression
mﬂh%?‘ﬂesolﬂeea O%F’é’%mhcétgf’gc%%@g%rﬁ vators in each of a
mul tdb?'ﬂeﬁ’d:iﬁg’ sl recepidt i BRK BT sdif mulfipladitynef cdatathers to cause said

receptor in each of said multiplicity of containers to
regepierdo ¥afodd; 30 receptor to unfold; (c) measuring in

G s e ey S Y R

theidad ndfolding bf sdd deceptogpt or; (d) generating an

unfol ding curve for said_.receptor for each of said .
cont @) ngrreratingeg tﬁmﬁ@i 188, CHIYSE %ogaqaaia Eﬁ‘FFBtPHi%?{‘geaCh of said
cdiygs in step (d) to: (i) each of the other unfolding
curves; and/or 5 (ii) the unfolding curve for said

r ecef®) eomparing eachtnfsaiddhermal unfoldingicurries instepddhied/ or

(2) said gcp-agtiyvators: and.(f 1L et her

(o) o o e o ht iRt i bty gt 2{“5’6%%“@% sai d
recept or, (iZhgeahéinil hbfoldigs cuirwe ifdd @i tadget infoleduddin the wbsence
Is indicated by a further change in said unfolding
ofcamy\oé said gyl tipligityrefppelacuess i ng to cl ai m 19, wherein

t he i St i i St 1.2

| derley Ry ihpicie 3pBAEL b R akiplicty oftnRLNRE stk the hermal
ugfoliirig Qirngof said receptor.

13.  The method of claim 10 or claim 12, wherein said screening step further
comprises:

(a) contacting said drug lead and said receptor regulating cytochrome P450
expression with one or more of said co-regulators in each of a multiplicity of
containers;

(b) heating said receptor in each of said multiplicity of containers to cause said
receptor to unfold;

(c) measuring in each of said containers a physical change associated with the

thermal unfolding of said receptor;
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screening a nolecule for its ability to shift the

thermal unfol ding curve of a receptor regulating
we@yiceohmone P450 expression and to further shiPCT/UB®03/023241

thermal unfolding curve of said receptor when in the

presence of one or nore co-activators; wherein a

nol ecul e 15 that shifts the thermal unfol ding curve of

said receptor and further shifts the thernal

unfol di ng curve of said recéptor when in the presence

of a co-activator is jdentified as_  an agoni st of )

xendB) ogeneratiad shareal upfplding curvst fos saigk reseriphforeach of said

ereji.n said screening step further conprises: (a)

co‘@%ﬁ%ea%ti ng said nol ecul e and said receptor regul ating

cyt qehconpalitddachdP said pieemal wifoldiighcuonss instepid)etonf

said co-activataors in each of [tiplici of

cont ai ner@ e%%‘)“ﬁ}éf'a?thﬁg‘g%%‘@juf’g&‘ggg SHVFH a@é[\é/’ﬁ of said

mul tipli ((:dél? Y@ &R Mﬂiﬁ%%ﬁr\/glﬁyﬁ?aﬁ Aptok F AR MsertcR of (1)

unf ol d; neasuring in e sald containers a
safphdtag taald antdéon @) sakkwetegoletbrsyianéh t he 25 t her nal

unf o] di ng of, sai d, receptor; rat.i. her nal .

ont i AeRtinbe PhiEESTC g g PRAER" SRR s MEERAT tnfolding
cur b BdaliBfeseptée) conparing each of said thernmal

unfol ding curves in step (d) to: (i) each of the

149t heFhet ethed| ofiohdinl H) whersin thesonegidnere cderegylptors fgludes a co-
unf ol di ngogcurve for said receptor in the

her mal
aciilﬁgt@ﬁ%d/%rfco(ﬁ??res I d nol ecul e and/or (2) said
13:0- aChd MRtHKISiccardthg® 81841 0,10WAQ¢inReT MRANSinddR Abdifies the
41 (f)_ determni n&lpv\/net her said npl ecutge Lmhef ) )
stahilityrafdBe recepior Hbibeiprspense of p-aqtivaiapBrrebykicpiivingthe ligand
fur hal . . L s i d by a
asfa%r g{St C a%gée(:%?{r?& ngl:’l &%&1? ge}sdfll %Ofé%er é/d;jﬁjdtiéﬁf.oﬁA nmet hod
l@ccofhk mgthiod actailimg 22 ¢clainh & 6 svhereinghaggomist is 4 partial agonist.

l’fﬁgmjg%l‘omae 0 | Scthréi?f@gﬁsob(flélg h\% %r?:{ns dglgt Ic];q)fels E.ﬁ‘gx%r modifies the

st TIRESY tRE réteplt BEthe Prdsericel df cliebidsdor] BerBdlidentifyife the ligand
stability of a receptor regulating cytochrone P450

assaapreagongst of earesptor avhen e Ehgl nsesenes ofdbe soaefivaiRidi f v

e T ) ST A it e
19f chani@idfl, ofMHésrifying adrd agoiiste of n@nsbhiefic anetpbalisms corhPrising

a) contacting said receptor . | ati cyt.ochrone .
sqgaqp)slépgaﬁdn@lﬁgulg rfopits @bﬁjﬁs ch GHP@ggit gg@%tyoﬁ 4 receptor regulating

cytydrb Rk 1P2ish Yex Bles GO hAY REfifther modify the stability of said receptor when

in the presence of one or more co-activators; wherein a molecule that modifies the

stability of said receptor and further modifies the stability of said receptor when in the
presence of a co-activator is identified as an agonist of xenobiotic metabolism.
20.  The method of claim 19, wherein said screening step further comprises:

(a) contacting said molecule and said receptor regulating cytochrome P450
expression with one or more of said co-activators in each of a multiplicity of
containers;

(b) treating said receptor in each of said multiplicity of containers to cause said
receptor to unfold;

(c) measuring in each of said containers a physical change associated with the
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(b) treating said receptor in each of said

multiplicity of containers to cause said receptor to
waedoslodio c) nmeasuring in each of said contai NPCBEUS2003/023241

physi cal change associated with the 15 unfol ding of

said receptor; (d) generating an unfol ding curve for

said receptor for each of said containers; (e)

conparing each of said unfolding curves in step (d)

to: (i) each of the other uffol ding curves; and/or

(i1) the unfolding curve for said target nolecule in
unipldingefsaidaeetpicthy of 20 said nultiplicity of

nol ecyl es; 1,0 ' Y

mod 1) opEBE el iR PR DLASaiIEL Rl Gl TP A Wfeiners:

nmodi (e) adhiparing sachtodlsaid ivnfoldimgicnrlies &t steb @y ta f ur t her

change in sai ol ding . curve. 27. nmet hod of

i denti fyi 6y eaw%@fgﬁwtﬁ@m%ﬁ%m ¥ netabol i sm

conpri si ng; ' I i ehd i

shift t heg{)h??erraﬁﬁfog(ﬁ?%:& [ ngfsgus‘?{\?g{eg?ﬁ tgf }ﬂeg’?eep?;ogfhéet YLD said
mokguleanifog (2)ystidcorastivatbsbandexpr essi on; wherein a

nmol ecul e t hat. doe ot shift the her mal. . unf ol di,n .
curv ofeletglg’in&mlge‘?fé Br 3%1‘551 n?(gee?‘r{&? fqr@a&r éEOJéﬁer?oﬁj? aSS%bﬁ ¢of said
re@éptS € RARYGA a FurthRtrAhRfié /100 i3 8tability igRha@d Wy L£haiher dange in

wherein said screening step conprises: 30 (a)
sasdnnfaldingigurseai d receptor regul ati ng cytochrome P450

o1 S5 I A5 05 B A

21.b) Rheaidtlng sfiidenti€yingtor apenistaoh xeholsatic mmidﬂidli!smi comyrising
s AR OB i B T R e o
re%ﬁﬁlﬁﬁ% g&ﬁ@%ﬁ%;?%’b %X?Itegﬁ&{r&lld toRhali ek Bk tB@hf1 unfolding curve

ecep generating a thermal unfolding curve
of mid smEptor whepinahe prseremaif cof os aiote ce-aetivatangrehergiep molecule

C ri each of. said therpal.,unfol din Ves.in
Gf R b st fofoldien ety phaeid s af e it g gherml
uRfSINES curdB Of 8did édeptot Reheh R kERbrestRtO bflh RO-a6tiVALEr Isdentified as
said target nolecule in the absence 10 of any of said

amgganissof spnopiesic mesplalismes; and (f) determining whet her
252l iRl &G raRth Db eSnd e SRESIRhidg Y ARG SHpEedf

(a) contacting said molecule and said receptor regulating cytochrome P450
expression with one or more of said co-activators in each of a multiplicity of
containers;

(b) heating said receptor in each of said multiplicity of containers to cause said
receptor to unfold,

(c) measuring in each of said containers a physical change associated with the
thermal unfolding of said receptor;

(d) generating a thermal unfolding curve for said receptor for each of said
containers;

(e) comparing each of said thermal unfolding curves in step (d) to:

(i) each of the other thermal unfolding curves; and/or
(ii) the thermal unfolding curve for said receptor in the absence of (1)

said molecule and/or (2) said co-activators; and
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said receptor. 29. A nethod of identifying

non- agoni sts of xenobiotic netabolism conprising: (a)
w@eresenilpny one or nore of a nultiplicity of noPEDUS®E3/023241

for their ability to 15 nodify the stability of a

receptor regulating cytochrome P450 expression;

wherein nolecules that do not nodify the stability of

said receptor are identified as non-agonists of

xenobi otic metabolism and $b) screening nol ecul es

fromstep (a) that nodify the stability of said ... )

r ecéPt cleteimining avhethghispidtpolesule furthery madidies yhe lability of said

stabiljty. of .said r . Of dn t .
o ShEPuphitrc! pRRHEpREE Sl BN endPule e eutee i
safd4ntdl@mg®agicl y the stability of said receptor when in

the presence of a co-repressor, are identified as non-
24agorh Bethodiacsesdipsito elaim At WhBFINdhAS aganist i§ RArHEqegRIst

i dent i f yi - | St.S..0 i.at i i« omorisi
25, ok 0P A0 oL, o b compisig
schhip P iildeyleofornind atilityero frodify e rstabllity iafya tesept2® regulating

cyiashman PR SyeoeRPomaoiest e osts ik ERif, te stability of
samegéé)%r% ideiffiedR MUn-8ddnist of Kéhoblvgic Hdtatonal di ng

cur of sald receptor are identified as non-agonists
260f XEreahétbod of ereiivedy IWhengin aaid s¢is¥ning Fiep AOMPIIFAS! ecul es

f t th hift the th | '

ot a7 b, P ¥ B YRS ALY Saf Mpl o mor
mblRSult@reash o naltihliody 6fEcttaiférssai d 30 receptor when

in the presence o one or_npre Cco-repressor

S; . wherein .
mol ebllteesting said regeptok in eashiof stidanyliipliGiy) of saRgingrsg cause said
curve of id receptor when in the presence of a co WO

SR BIET peT/ US2003/ 023241 43 repressor are .
i denc) fnedussg inerch@dshidtcontinexen phywital changeaisssiciated with the
31.. . The nethod of claim 30, wherein said screening
unfplding ofysard jeeepit conpri ses: (a) contacting said
mol e@gl n@ﬁﬁn? & GnfORERPERVe TR AHIdaEIDELr Tt 26h bOSER Bitbiners;
expression wth one or nore of said co-activators in
eac h(edfecompating pgshiof isaiyl vpfolding curveaimentd t®) treating

sai d receptor ,i ach of k tipliycity of

cont ai ner FSChc(g{vﬁg Otgl% ‘&ﬁg@lendge%ers’ g%d/(l?}]nf old; (c)

measur i ng(ii)nthe aafdldihg Saivel feosaidiarpet mokecplyis ileedbsettandeny of

associated with the unfolding of said receptor; 10
saidiulfintisitaof meleghlesidl di ng curve for said receptor

for C&t%&liﬁfﬁh Quife Btk %i'a%él;ecul% goﬁﬁg@ﬁ%'s{%ﬂﬁ?%@ s@fd receptor,

sai dvunfol'ding®curves 1n step to: )
wherein a modification in stability is indicated by a further change in said unfolding

curve.
27. A method of identifying a non-agonist of xenobiotic metabolism comprising
screening a molecule for its ability to shift the thermal unfolding curve of a receptor
regulating cytochrome P450 expression; wherein a molecule that does not shift the
thermal unfolding curve of said receptor is identified as a non-agonist of xenobiotic
metabolism.
28.  The method of claim 27, wherein said screening step comprises:

(a) contacting said receptor regulating cytochrome P450 and one or more

molecules in each of a multiplicity of containers;
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(i) each of the other unfolding curves; and/or (ii)

the unfolding curve for said receptor in the absence
w@booga)oisai d nol ecul e and/ or (2) said co-actiREI/USHN3/023241

and 15 (f) determ ning whether said nolecule further

nodifies the stability of said receptor, wherein a

further nodification in stability is indicated by a

further change in said unfolding curve. 32. A nethod

according to claim30, wheré?n the non- agoni st is a

partial agonist. 33. A nethod of identifying an

agon(b} theafinglsaidyraceptar tneeh of sid nziltiplicityf eontaimgryto capse said

nol ecul e f its ability to nodify the stability of a
recLY, PHPfO,l‘ggm ating expression of a drug transport

pr ot @) NnéRErinPinf sHch M saiddhiainer)@ physidil hingeQisscoiiteld with the

receptor when in the presence of one or nore
th@mlaé@nfol@ng)ﬁﬁsalmﬁlétph a nol ecul e that nodifies the

stab u

st abdl5 Xne 2%ﬁn§al éﬁi recep oo(r? 1\9\% %n{e fo% gl fge%&%: 2& J&ﬁ Of said
confaigdt;i vat or is identified as an agonl st of drug

cl earance. 25 34. The net hofp%tr ¢l ai m 33, wherein said

scr e@hicrgratiepeachof fad thamat vaelding crvesdhsieedihg: sai d

mol ecul e @%@%&%&%@hﬂ%ﬂ%&h@&@%&)&m P450

expressio one or nore of said co-activators in
each of a(ifyuthtitidrinal tyfobding cawe domrsaidstarge maleade imidre absence

aid_re or..i.nh each of said multiplicity of

ks én”g}l’i‘ﬂ@?{é@‘gg‘f‘ﬁe receptor to unfold; (c)
measgyy 'd%&nhﬂnﬁ%ﬁzﬂet%r §idl tholRilcrhb@ifiss theRRMEIaL ahfoldiage@ve of
associated wth the WD 2004/ 010107 PCT/ US2003/ 023241

saddireceptbn| di ng of said receptor; (d) generati ng an

2;? Aléldl eg{ﬁ%cf clilfr \t/igr)tt; n n%'nda 01%%%2)%%%?(%?&1 &Fsg? @(&rgprising:

o ar i
Curvey i nsciéedngéhe dromoxe ()f emahipditity bﬁnﬁﬂdfbﬂlestfof tHed‘l abdjity to
curves; and/or 5 (ii) the Lin folding cur é‘b{ﬂor sai d

modiE he stabHity 1o aaB%CéHf@é rggulgting e¥PERToms)| EXDIFRYIOBy Wherein

m%?a)c 'ﬂ%e 4o P@f’@bd’lﬁhﬂfe%tabgﬁ? of £2id det S bl iachtidall %Bn-agomsts

Sai d ies the stability of said
of xamebiotic metdbeliemnard f urt her modification in stability

15 B bbbl RbdA b SRR B b, o s
récgﬁgf‘?(?nﬂlhﬁﬁ abfit{ t§ @ﬁﬁ]tl@ r]p&g%nﬂﬁ:t ?talﬁﬁty &f sl hestptr When in the
g an agoni st of drug clearance conpri sing:
pregense rifngneaor more Co-repressors; w. erein molecules that further modify the
stability of said receptor when in the presence of a co-repressor are identified as non-
agonists of xenobiotic metabolism.
30. A method of identifying non-agonists of xenobiotic metabolism comprising:

(@ screening one or more of a multiplicity of molecules for their ability to
shift the thermal unfolding curve of a receptor regulating cytochrome P450 expression;
wherein molecules that do not shift the thermal unfolding curve of said receptor are
identified as non-agonists of xenobiotic metabolism; and

(b)  screening molecules from step (a) that shift the thermal unfolding curve
of said receptor for their ability to further shift the thermal unfolding curve of said

receptor when in the presence of one or more co-repressors; wherein molecules that

further shift the thermal unfolding curve of said receptor when in the presence of a co-
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nol ecule for its ability to shift the thernal

unfol ding curve of a receptor regulating expression
w@pooa/odnoy transport protein and to further shP€T/US1903/023241

thermal unfol ding curve of said receptor when in the

presence of one or nore co-activators; wherein a

nol ecul e 15 that shifts the thermal unfol ding curve of

said receptor and further shifts the thernal

unfol di ng curve of said rece8tor when in the presence

of a co-activator is identified as an agonist of drug
reptessorarcident¥ied sSSmenragbhists of fxendbidtin Betabelksar.ei n sai d

cregeni ng.ste b urther comprises: optacting .

38ai g ﬁw@@aﬁ@?gﬁzﬁé@i HB?IS’&%SB{ r?@&&lsﬁeﬁ’?(ﬁbﬁ‘é@%%‘ﬁ S

I3450(at) 2@0%RIRS §di@ Mmitedle ARE said RRERoOtegiBitilg cytochrome P450
co-activators 1n each of a multiplicity of

expwesswnNwity; ol )or hward 0f seid ¢orastivgiensr it gadnol dfmalfpkicity of
?r}r,hjl.ti%l icity of containers to cause said receptor to
CMFBF ¥ (c) neasuring in each of said containers a

phy s atreatinaRgid rassphstiinteach of saldl hbkipliey dheonwhers to cause said
unfol ding of said receptor; (d) generating a thernal
regRPter @iwéeldur ve for said receptor for each of said

cont gj () i | e . .
oo e AP L5 8Pl 0yl bt vit e
unfolding dfwaidmbeptof, ol di ng curves; and/or 30 (ii) the

therpml unfal din ve for said receptor in the .
albs e MO S BFTaY 18 an Lafokdipg CUT O SHLAEBTPIpLAPT gagh pr said containers;
CO- agd)i Al ks PRI LBes REepRBAE3/ 023241

45 (f‘i) detﬁe%%%gr?i n f\V\/é‘,'?et he?fds.al d r?gl ecu#e shifts the

t her mal ufi) cach nfithe othee upfoldisgrevesseadfobr . 38. A

nmet hod acgqrdin claim3 rel ' [ .
parti al aéﬁni ?.qm%@fhng eth g%f %&gae:%egtroirinnﬁitﬁg %P %]ezfce of (?) said
n&ﬂé&ﬁm@qx@ﬁb’ﬂ&cd-@%ﬁa@ﬂsﬂaﬁ& aclt [ vijt yhof dr g_gf ef | U)ﬁ
conprising: ,providing a drug | ead that . If1es the .
st abid)i dytegpining shefhen said agoleayl M@@Pﬁ% S SRbILTY of said
t r j : C ANQ ; legquck f ;
il SRR e B, S A G b fBier clinge fn
stidoafiflding clxvehe presence of one or nore co-regul ators;

erein a further nodifigation.of, stability.of t .
3Rec eélt IBFt%Pﬂ g?‘i’?églﬁ‘g & g]h%’:%gg’f‘gv gn &l?%léon'%l%oglbﬁ){ P 18l agonist.
380-T @Qﬂﬂeﬁbaroﬁﬁerﬁﬁ?ﬁeg%eagéhismf @ruzOcléfandeadoMipising: screening a

I ndi cat es whet her e drug 10 lead increases the i
nzadeduls foy itsfabilitydo afadifythe apbilityef Avedsppr sesudatingrexpoession of a

dvr\t'i;ge{rgrixsgoxgg rp(r)c\)ér.ielgli 4 B fﬁftﬂg 1111&%% m%asttabrffi)tgfi 3 &R felagptor when in the

presence of one or more co-activators; wherein a molecule that modifies the stability of

—

said receptor and further modifies the stability of said receptor when in the presence of
a co-activator is identified as an agonist of drug clearance.
34.  The method of claim 33, wherein said screening step further comprises:

(a) contacting said molecule and said receptor regulating cytochrome P450
expression with one or more of said co-activators in each of a multiplicity of
containers;

(b) treating said receptor in each of said multiplicity of containers to cause said
receptor to unfold;

(c) measuring in each of said containers a physical change associated with the
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stability of the receptor conprises screening one or
nmore of a nmultiplicity of different nolecules for
wo b@isnolEbi ity to nodify the stability of the PEDES1003/023241
41. The net hod of cl aim40, wherein said screening of
one or nore of a multiplicity 15 of different
nol ecul es conprises: (a) contacting said receptor
regul ati ng cytochrome P450 and one or nore nolecul es
in each of a nmultiplicity of4containers; (b) treating
said receptor in each of said nmultiplicity of
mﬁmﬂmgkﬁemdltmxmﬁuse said receptor to unfold; 20 (c)

e add eeBarelips A1 NI P Br SR GroeRich {reah pEeid pipfiers
g:gﬁ(@g%bg%agﬂ% EhArdhia Infliine chi@es Sedtéh (@gespt or for

ontai ners; (e)J conparing each of said
unf ol di ng(ll:aad]ecﬁ"thmoibt:@plf@d)ngt@lrve(sl gndéerch of the ot her

unf ol di n uryves d/ or the .unfo r
for sai dg@ﬁ s up,@?ﬁg%pgrve fo% (Rt et I \kh gﬂ%‘el‘é 8(1) said
mbRtle Aok Oy ikt @fivitehseaid es; and (1) det ermi ni ng

whet her any of said mul t1 plicity of nolecul es qjl,fl es. .
t he (f)st deseininingowhefherdsaid aalecsie fugther apqdities the stability of said

1l 5551 R <GB ey e
séid @ihfolddtl cwbier ei n sai d screening step further

conprises: /WD 2004/ 010107 P /US 003/ 023241 4 a
32ont Adesthed aceoring iaf ]I alg@’&]éb‘t“&l’aia@gﬁ Q&%ﬁtng

AL oﬁ%ﬁ'ﬁgd P%ﬁ@ent&%ﬁ% %ﬁ%@@lﬂsﬁ%ft (ﬁ}ug rb?ea?inc@”‘ébﬁlpﬁﬁmgaéc&jeenmg a

co-regu tors I n eac aITUtIpICItyO
mokotlei foeris; ability tbrsé.aai rthregthsanai mﬁcléplgowrm of actgcetorsigglating

| tj | t

oSt et PR PR R LA A et SRR qurve o

saﬁc‘l‘)‘e%e?@k vﬂ’[éﬂﬁﬁ&h@%ﬁé@@ﬁo@tﬁdm‘éﬂ drhmébreeco- aﬂtlﬁ/@lbﬁh Réheddin Samﬁiecule
rece

SR ﬂm@g;&s@zig;a%usgg il S e
eaccﬂn%{:ul%g eg{o?q;}f}%l £ C ljéseezﬁcg Bf g;ég-ra‘i: 1s(1&9nt1ﬁed as
atl B diilsﬂloﬁgntgwl@%t?aﬂoer said receptor in the absence of

; 2 e meﬂ{od of claim 36, wherein said screening step (b) further comprises:

(a) contacting said molecule and said receptor regulating cytochrome P450
expression with one or more of said co-activators in each of a multiplicity of
containers;

(b) heating said receptor in each of said multiplicity of containers to cause said
receptor to unfold;

(c) measuring in each of said containers a physical change associated with the
thermal unfolding of said receptor;

(d) generating a thermal unfolding curve for said receptor for each of said
containers;

(e) comparing each of said thermal unfolding curves in step (d) to:

(i) each of the other thermal unfolding curves; and/or
(i) the thermal unfolding curve for said receptor in the absence of (1)

said molecule and/or (2) said co-activators; and



10

15

20

25

30

| ead and/or (2) said co-regulators; and (f)
determ ning whether said drug | ead further nodifies
wWo b@4stEbi ity of said receptor, wherein a furPtTes2003/023241
nodi fication in stability is indicated by a further
change in 15 said unfolding curve. 43. The nethod of
claim39 wherein the one or nore co-regul ators
i ncludes a co- activator and/or co-repressor. 44. The
met hod according to claim 39 wherein the nol ecul e
further nodifies the stability of the receptor in the
pr es@h cdeternining ovkethdrsaidomolechler shiys theetheinialiunfplding curve of
L a%ﬁ 20 as an agoni st of the receptor when in the
Saﬁjrlgg ¥e of the co-activator. 45. The nethod according
38.0 CA@hdthddaccoRiiEiotldiMe GaoMBiest the SiganiBiik hipattiabgniss.!t .
46. The nethod according to claim39, wherein the

3%0! et unethedief drterminiag thecefTachef a drugdiend oy therackifisy of drug efflux
ept or 1 0.t he - €£Q- re ot \Y :
Rl prifoiRce FREIERFBabhnoRif hE BLBARD of o 18EMPregulating
expessiohsf avdeuy trandpbft groeBeant satedihg tiso dagt lewdfar its ability to
47. The net hod accaqrding to clai m46, V\ger ein the
fugther medihy the stability ok fhejra¢epiny 4 the preseage ohoneariange Gp-regulators;
e ' . Lvi
Wil LR pldUERELLRTE Abifly BE e teE8o0M o DraEhiadf e drug
leadahd shioftegulatve dfiserdnaile emfiofedtarpgulatore indicaes whetherothe drug

regul ati ng expr.essi.on a drug transport protein; and
le%‘gg’ﬁf)as éﬁ%éﬁf’vﬁ‘a"?ﬁ@%ﬁ%ﬁb"-l ead for its ability to
40.Ur t RS nsdihdd of Reaifnh 89, Wherbitf plodidifly «CuFuseledd thdtemodifies the

receptor in the presence of one or nobre co-regul ators;

stylgli0afsthe reEptOr ROPPUSBECORENRZ DN of gnorgies eanpltipligity effdifferent
i1 ] . nf.ol di t
mpfEetiy, i3 b abiIE B odiY e B fof thE rltbpdl® [ SC P OF

40f sThemett®dof chihe0cwhéreiplhiat Lrningufionabemovhethanltiplicity

the drug | ead i ncreases the activity of drug-effl ux.
ofpdyfferprbmeleclss comPEiesi m 48, wherein providing a drug

| eadch habnBlidd Sailine éﬂe&rﬂ%{n ting WY PAYH \ad Mnet b
rece a?or gorrpl)r ses screeni ga&n%wgfrt more of a e dimore
moldctlepln edchyf efmultiplidiyrofnontamerscul es for their ability

to shift the thernmal unfolding. curye.of the receptor. .

0. “EheoAiRg s gPBran R parg oA arisf BPLGon S CEopla ARl Yypse saia
reeBRoPlo UHESIE; of a nmultiplicity of different nolecul es

conprises: (a) contacting said receptor regulatin .

cyt otDr BeesUFag0n garh ofrfeidoroniainess amywﬁl@@an&ﬂs%ﬁw%% with the

ul%glﬁ%é%ﬁtsta%&#eé%é}f of containers; (b) heating said

rece of said multiplicity of containers to
caus@l)sgdndrating an unfolding curve for said receptor for each of said containers;

D=0

re
colué;

(e) comparing each of said unfolding curves in step (d) to:
(i) each of the other unfolding curves; and/or
(ii) the unfolding curve for said target molecule in the absence of any of
said multiplicity of molecules; and
(f) determining whether any of said multiplicity of molecules modifies the
stability of said receptor, wherein a modification in stability is indicated by a change in
said unfolding curve.
42.  The method of claim 39 or claim 40, wherein said screening step further

comprises:
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receptor to unfold; (c) measuring in each of said

containers a physical change associated with the
wao b@swaitounf ol di ng of said receptor; 15 (d) gePEr/E$1008/023241

a thermal unfolding curve for said receptor for each

of said containers; (e) conparing each of said

thermal unfolding curves in step (d) to: (i) each of

the other thermal unfolding curves; and/or (ii) the

thermal unfolding curve for48aid target nolecule in

the absence 20 of any of said nultiplicity of

mol gl estacing afd) dugt leadriand sgidwieetiiier regniating cytrchrome P450

mul tiplicjty of nolecules. shifts. the fhernpal s s
ol Wy 8 RS $h S PSS B Saohe apulipfcity of
copthindpbler ein said screening step further conprises: 25

(a) contacting said drug | ead and said receptor .

r eguibattieating yaid e¢nepion irpa®b of sxidrmawléipbeitypligentaireryio cause said

nor e tOf qi,d co-regulators in each of a nmultiplicity
re‘é‘f‘porc&‘l'f’ic? ers: (b) heating said receptor in each of

sai dchuhédsatihg it ¥achfof Gaidt contriiess & @hosicel @haddecthssociated with the

receptor to unfold; 30 (c) nmeasuring in each of said
unfplding ¢fsaid 18048151 cal change associated with the

t her gl ' -SAaj : : LI
T (A5 E A IR lAr L SvE RESCecpl 5 4 BF AR Contaners;
unf ofedli cognpating eadharf ssidivnfoldingpuores frostepabhtto:of sai d

cont al ner §; rin ch of said thermnal

unf ol :Zii n ga): aé@ﬁ%fctﬁgg@?r'eﬁb%eﬁ*?n& ‘E}l.rves? P‘%‘cg‘érac h of the

other th eﬁpﬁihe_ttﬁa?&hiﬁg RErULY 83d r&RfioPin the@bbonct BE(1) said drug
thermal unfolding curve for said receptor in the

leadh smtion(2) kaid tp-regddtarstandy | ead and/or (2) said

co-reggulator.s; a f). determ ni e [0 Gh: .
| ead u?l%ﬁ%]iu%d‘fg%té%r §%£ dgl{gan]r?laﬁl :}ﬁrymv%f&g(gllhass ﬁ{reesc':tg%ti %r (,)f said
1e0BR6 € ihedeih Wrfulthdr msdifiéatioatihGmbility 3¢ Bldidatedybyi & further change in
i ndi cated by a further change in said unfolding
saidippieldingewye. The method of claim 48 wherein the one
4%{)_ ?2%(? gfség%d;degf%lﬁ{rpﬁ@ WHRIH 8RS0t §OmoRACLd-13hRlord MM Rles a co-
activator and/or co-i'epressor.

44.  The method according to claim 39, wherein the molecule further modifies the
stability of the receptor in the presence of a co-activator, thereby identifying the ligand
as an agonist of the receptor when in the presence of the co-activator.
45.  The method according to claim 44, wherein the agonist is a partial agonist.
46.  The method according to claim 39, wherein the molecule further modifies the
stability of the receptor in the presence of a co-repressor, thereby identifying the ligand
as a non-agonist of the receptor when in the presence of the co-activator.
47.  The method according to claim 46, wherein the non-agonist is a partial agonist.
48. A method of determining the effect of a drug lead on the activity of drug efflux
comprising:

(a) providing a drug lead that shifts the thermal unfolding curve of a receptor
regulating expression of a drug transport protein; and

(b) screening the drug lead for its ability to further shift the thermal unfolding

curve of the receptor in the presence of one or more co-regulators;
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53. The nethod according to claim48, wherein the
nmol ecul e further nodifies the stability of the

WO ewep1w@n7 i n the presence of a co-activator, tPEer/ek03/023241
identifying the ligand as an agonist of the receptor
when in the presence of the co-activator. 15 54. The
met hod according to claimb53, wherein the agonist is a
partial agonist. 55. The nethod according to claim48,
wherein the nolecul e furtherd7nodifies the stability
of the receptor in the presence of a co-repressor,
t her eby i dheteinfyfurthet bleftl indbantherrasl wfoldmgagove of thefreceptor in

t he recept.or en in the presence of the co-activator.
ths QPreseHES (b o IRt AP h FOoreaLoh S5SGA0F di Tipieso-ogulator
ing R YMRLIRE tHeSr@e R84 tcPdas@anb hétvity AQripleffilRe net hod

any one of clains 1-56, wherein the receptor is SXR
49r PXR nthodTifelainx 4% dvisteinpyoddiag of drog d¢adsthat Biéfts the thermal

.ein the.receptgr is A.i, XRE.. CAR aor PPAR-a. "
Ofie, B £ SRR HmPrtes SPREHPESPe or Jarre il ity of
dERAGR nffld Rl BSAREr hSility HIPthe dhdtthaltugfalddipC@irve of the receptor.

conprising: screening a nolecule for its ability to . .
5@ di The methodd cleima¥d] wherewsy saidhicresriag of ©ap LHMOozH AL & wultiplicity
o{(?]‘lrffteﬁ%fm@e%feé( &Hﬁrissetsabi lity of said receptor when in

e presence of 6he> 3t nore co-regul ators; wherein a
furtWr conticfing aiidorecepstors tegalating yeyodchrdrhe PASQ egmidoond or more

t he Presen e .of the nolecule and a co-regul ator of

cyles ppeagh of g panltplictty A 6PBPHIEES; | ndi cat es whet her t he

ol eanl o i o e ohi af i "

ot ) Pecing AT in BT AN ARGy O collR s R puse sl
ragepter tvi wifolg; t he effect of a nolecul e on xenobiotic

et 2ol R A SL0LERURNES ORR) SHRR g e
11RPA4 QARG JPCTa WSePRB) 023241 49 thermal unfol di ng

curve of the SXR receptor and to further shift the )
t her kBl genesting agthemmal infolfingaeuive detesnid recrpton fon epgheof said
c&t%?lggce of one or nore co-regulators; wherein a

urthet shift of the thermal unfolding curve of the

I ecegd)otompring eaglr efsantcthemiial uhfolding ceved m stepd(dato:

co-regul ator of id one or nore co-requlators
i ndi cat es (‘&Afé%%ét%?ﬁglesa’r?ﬁ“@]c‘mf .d}rg B €t or an
ant agoni St(ii)Oféhlé(tﬁ%%?dl Ankdlaigicalel fof Eﬁi@‘?&é&rmglééilﬂe in the absence

cl earance. " 61. A method according to any of clains
of a§0of satvbmaultiplicilieofolecyes;andr is a co- activator

of o raSPEE “RPE S A BRI B Rl R e trerma
wlRINEAg eMtver eceptor is a strong inducer. 10 63. A

met hod according to claim62, wherein the strong
51ndudée methed -of- claipt A8x 9 clsg s r wherein said screening step further

comprises:

(a) contacting said drug lead and said receptor regulating cytochrome P450
expression with one or more of said co-regulators in each of a multiplicity of
containers;

(b) heating said receptor in each of said multiplicity of containers to cause said
receptor to unfold;

(c) measuring in each of said containers a physical change associated with the

thermal unfolding of said receptor;
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64. A nethod according to claim62, wherein the strong

i nducer has a binding affinity of |ess than about 5M
w@pa4al@Edat i stical probability of agoni st stateCD1S2003/023241

about 0.8 to about 1.0. 15 65. A nethod according to

any of clains 1-60, wherein a partial agonist of a co-

regul at or dependent receptor is a weak inducer. 66. A

nmet hod according to claim®65, wherein the weak inducer

has a binding affinity of KW&ss than about 5 pMand a

statistical probability of agonist state of about 0.4

t o aldpuperrfling24) tiefmah unfeldingl canecfodisaig teoemomifon @8h of said

V\/nerel_n the weak inducer has a binding affinity of at
CONEARYS:about 5 M and a statistical probability of

agonies leompatifs Qich@d? QMH ﬂ%rfhat ﬁhi@ ﬂﬁcur@es@n steg (dyroiet hod

according“to any of clains 1- erein an antagoni st
of a co- (n)egadhaifcbluedhpeihd@mlun@i@pgmt%aadfor

no d hod di

Whgr Iernutﬁé Wgﬁh 4‘}3%)0%%%. ﬂ1[§21|r1]cggec ?I mxf’fl{y a%?ence of (1)
sai B8R 1RAMNARS 1) saidMoaRduidtosd; ahd st i cal probabi I ity of

agoni st state of |ess than about _ 0.4. 70. a

accotlli deferminiag avhates, saishdrig lsad Bethes medibercibe %ﬁfg%hféf of said

reg?pr%?]]! 0 IegefarF aprﬂﬁlft) 65619 d1 J:atoﬁqrztatgl%? issltﬁg%@g ?bylaaei;ué'the change in
sadd ooldingdcurve.

52.  The method of claim 48 wherein the one or more co-regulators includes a co-
activator and/or co-repressor.

53.  The method according to claim 48, wherein the molecule further modifies the
stability of the receptor in the presence of a co-activator, thereby identifying the ligand
as an agonist of the receptor when in the presence of the co-activator.

54,  The method according to claim 53, wherein the agonist is a partial agonist.

55.  The method according to claim 48, wherein the molecule further modifies the
stability of the receptor in the presence of a co-repressor, thereby identifying the ligand
as a non-agonist of the receptor when in the presence of the co-activator.

56.  The method according to claim 55, wherein the non-agonist is a partial agonist.
57.  The method of any one of claims 1-56, wherein the receptor is SXR or PXR.

58.  The method of any one of claims 1-56, wherein the receptor is Ah, XRE, CAR,
or PPAR-a.

59. A method of determining the effect of a molecule on xenobiotic metabolism
and/or drug clearance comprising: screening a molecule for its ability to modify the
stability of the SXR receptor and to further modify the stability of said receptor when in
the presence of one or more co-regulators; wherein a further modification of stability of
the receptor in the presence of the molecule and a co-regulator of said one or more co-
regulators indicates whether the molecule is an agonist or an antagonist of xenobiotic
metabolism and/or drug clearance.

60. A method of determining the effect of a molecule on xenobiotic metabolism

and/or drug clearance comprising: screening a molecule for its ability to shift the
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thermal unfolding curve of the SXR receptor and to further shift the thermal unfolding
curve of said receptor when in the presence of one or more co-regulators; wherein a
further shift of the thermal unfolding curve of the receptor in the presence of the
molecule and a co-regulator of said one or more co-regulators indicates whether the
molecule is an agonist or an antagonist of xenobiotic metabolism and/or drug clearance.
61. A method according to any of claims 1-60, wherein the co-regulator is a co-
activator and/or a co-repressor.

62. A method according to any of claims 1-60, wherein an agonist for a co-regulator
dependent receptor is a strong inducer.

63. A method according to claim 62, wherein the strong inducer is 11-o-
hydroxyprogesterone.

64. A method according to claim 62, wherein the strong inducer has a binding
affinity of less than about 5 uM and a statistical probability of agonist state of about 0.8
to about 1.0.

65. A method according to any of claims 1-60, wherein a partial agonist of a co-
regulator dependent receptor is a weak inducer.

66. A method according to claim 65, wherein the weak inducer has a binding
affinity of less than about 5 uM and a statistical probability of agonist state of about 0.4
to about 0.8.

67.  amethod according to claim 65, wherein the weak inducer has a binding affinity
of at least about 5 pM and a statistical probability of agonist state of about 0.4 to about
1.0.

68. A method according to any of claims 1-60, wherein an antagonist of a co-
regulator dependent receptor is a non-inducer.

69. A method according to claim 68, wherein the non-inducer has a binding affinity
of less than about 5 pM and a statistical probability of agonist state of less than about
0.4.

70.  a method according to claim 65, wherein the non-inducer has a binding affinity

of at least about 5 uM and a statistical probability of agonist state of less than about 0.4.



