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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

* BREEREh) o BRI R ANIN L TR BEEx SRON dp i
PA50 expression and/or(ﬂQQﬂ?W§45port pr ot ei ns.

BACKGROUND OF THE | NVENTI ON Many drugs are netabolized

D o s R BB A bl 00 S Mgk ARS8 oo
607998, 6Z2fledralysR4; 2008, andu6)/418,866caripts4 13,845 otli filed September

such as drugs or steroid tabolites, can alter the
22,200 Sehighagnnconerate By HECrasO bR R T FBeRY

interaction with the relevant receptor. For exanple,

t he pregnane X receptor (PXR or SXR) has been reported

to stinulate the tFHIdlORTHBANYENKFIONt ochr one P450

CYP3A4 nobnooxygenases and ot her genes involved in the

det 0¥hd preatrit dnveation etlates geddrally tofa metholifot idestifyGuoligends that

t al., Anonu. Reyv., Pharmacol.. ,.Toxicol ., .42:1-23.
alfess opobiotiuranappl gt Joah it FUEEPIROY fie iabiigy offageptors
ﬂﬁf?e%ufa?e%‘f&&gomé P45 ptekRntal o itk A ssbriptoiding am | y

o

450' S frominducers that are containe in
cigarette snoking and barabacued food; the

constitutive andr gt T i vat es
the CYP2A and CYPZR by X i otic

ind ; PAR- . al [ i t -
ST 0 e 13 STEF i, T Y i
rétfittasdsi Pt@i exipebsfioh odtlese efigenesds gegulatedngent by rekeptors such as

Hospital Pharmacist, 9, 167-173, (2002), and
npleEreieptoss-cited within. Drugs may also alter the

expr ' : Qf ' . . .
Flb‘tﬁ@tfl&, S l'ﬁése gfg%; to? Alerdi HHétAbSitéY, légrllq alteafRN&BrRsion of

30 e ux tromt For exanple, it has been

cyepopmeP450 ahzyohes thromgh irderactibnxeitiv hicaeliewant reaspior-oFor example,
tkge%(ggr’gpg ?‘5 %rck 8%@??[% )?} EW‘%@%&%B&%%@%S R ircl)lrulages Eﬁ@transcription
oPCiHJeB3PUB324¥P3A4 monooxygenases and other genes involved in the
detoxification and elimination of xenobiotics (Goodwin ef 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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activating expression of the gene MDR1, which encodes

the protein P-glycoprotein (ABCBl) (Schuetz & Strom
wNado4/0MBolr  7: 536- 537 and the references cited peEUS1003/023241

Synold et al., Nat. Med. 7:584-590). Thus, a drug can

alter the expression of netabolizing enzynes that

limt the 5 activity of the drug or change the

nmet abol i sm of ot her drugs, creating undesired and

dangerous drug-drug interacti2ons. Further, the

ef fecti veness of xenobiotics can be Ilimted by

aetivating teixpressidn tdf ehe gpne d4DR, which ercudeseth| pratepraPhulpyoprotein

[ tly difficul t ct effect th .
hbia RSB .oV S5 PRt i,
Sgﬁ?ldlﬁémlt.,qilaﬁ?l\d%ﬁfﬁ%éi-@go9” ug cl earance due to species

|

ferences 1 n gene redul ation. 10 Nucl ear receptors
are Thoher drugf cam altepahé axpressiar of nwtebolizipg ieomyrthescthat §mit the

controlling celluylar functions inclydi repr oducti.on
o0 A te s ap ehaiiieohe Mo ot e Ghiedoe durEted and
dandréusl grgt ihtSradcBENY. aFafhdy tie eff¥@nRRess 3 Rnobiotics can be
| i gands (xenobi otics, hornones, |ipids and_other

lieitorby aatdvationi of desvevnsessiongd ndsyg cffivx pathevay 8 Tiis eaently difficult
t({; E)ge%%t oerfifécga(\)/r? tlpeefeegeli gfe Q&ér%éesg)%a%fzggl\@g}rogﬁklﬁgt\ﬁgql#élgga Qrgz%lmes or

remal ni ng ones Cl asSsSI ans.

pbdteins gffectingtdies cleaandeadi tb Specieddifireitd it p&Rtegulation.
specific (Shang & Brown, . Sci ence 295: 2465- 2468, . .
( 200urlegh Fepqpiotipitec BieHbErPe Oh ohiSURFTEIMIEE t9f o HangSHBteT factors

cbfrffind celtAHBRoR in ﬁf‘nggrgﬁ’gtsl@éti(ﬁafe ggdlﬁ‘tﬁ 'Iﬁf?éreﬂlﬁaﬁigtn, lipid and

accessory proteins, refer co- ators,
sngmtoateestatie  Theic functionts repdsted by eejivesessdt of dghndggrehobiotics,

i ndependent or, dependent f ashi,on. r ui f the
hgRoRs, iEs 2. E0C Radh apd megeayerey nedidl: To Ghte' & muclear
édepiosShdvietteen idhtifidd 23ORHIERAdANlighds e kdhaihMEWRed Hlassified as

si gnal transduction and gene expression is the
ogpirs.i The biptogyrof theitheeptprsds comples @il sissusfspecific (Shang & Brown,

R0 AL PR Aot S DSa PG bl 85098 o o
flundtion B preferentinl ré@uindtnirof acdesidiy proveifs, utfdrred BEed egguRIGs, that

under| yi ng bjol ogi cal events and on, the devel opnment of ..
2 a;sfbém et of PG AEFfPIoT &t a H1gand indeReRdrt qgdependent fashion.

RN (P U DBBEREOe otk Sah DR b E0re] Bafiripton or
re@sssiapf protei ns of unknown function. Panvera offers

ts f t he di I m nat i f ist.fr. I
ant adbRIE! THog DSt s ion opd gene Priugion s Bissopssisutive or
il@icibl@ ifferiforPb £HRMIRPrAGIR rhédufardfindi®) Khewlede of ligands that

preferential recruitment of co-activator proteins.
cge poteptigie thegpinigractioms ayill pravidd infnmetiempn theaiature of the molecular

RSBREEL AR ARE. el E s 00, FEDYEIASREREEELS thcpeni
apprbadies QOB Gedinent of disease. Existing methods for the 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
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



10

15

20

25

30

3 the Orphan Receptor Meeting San D ego, (June 2002).
Their reagents are used in assays based on
w0 baweedeENCce resonance energy transfer (FRET)PCIVNE2003/023241
are publications on simlar assays for other nuclear
receptors (ER-(err), the ERR and PPAR famly) that
are al so based on FRET. See, e.g,.Zhou et al.
Mol ecul ar 5 Endocri nol ogy 12: 1594- 1604 (1998); and
Coward et al., 98:8880-8884,3(2001). Simlar
experi nments have been done using Biacore technol ogy.
thBe@rphen Recepthe Mdeting tSanaDiego,J(Jufi GO@ﬁgi c&heifChreagestsraye used in
11384- 1132% (1997) and Wing et al. ggﬁggfn1stry
aSERYSPASHL ‘B)T%SEGWP)TCS‘@P?W“&F% 3 where the

r eadﬂgr %fetgﬁ'ﬁg%t‘ﬁg% 90%5 f}lﬂ?&%sg%fs ' fof 8% ot C r@&e t(ilrg (ER o, the

EERChiﬂrBPrKl% m(;;y)]tﬂdt a3 3o Bagkd, on KREDO Bee,Feog, Z&marep bk, Molecular

ro-Bi o as ev opeE en Xpression rea t SSsa

Epdperinglogy, g b2 é%%rﬁ@ ij%%ag RarAT o hedbt | g%#’o%@é (2001).
{nfﬁiar% frh&Ht ﬁax»eOBeeﬂfd&lgqmrg Bfae&mteaﬂm%s)mﬁe L-gg MdSKis et

or nu ear or mone recepto .
alal J., BRilScal %hé%ﬂl@ﬁy4m&4{11999)(1%9i7d ﬁrdeéféMgatet Ct'ﬂl Biochemistry

¢ he Orphan Receptor Meeting, 15 San Di ego
4&%&%@&0{)6 eenfield et al., Biochemstry
40: Gééﬁjlﬁﬁéga}(s?&%)w%?@ﬂfetréad&l@lst 86 MRpression.  See, e.g., Camp et

stabilization of the ER-oc receptor in the presence of

alesPiaheteoft9:58RME7 €2001) pad erisheliis al. dBadoosisplogaadhl :3H4-3545,
T ST, K P B SBPft Mhis sme
uﬂllﬁ@mﬁﬂnﬁﬁm setififie peptidenprdectal ddedmbadlss . of onist from

ample, in the anal si s of nucl ear receptors, gen
a‘&tﬁ%ﬂf’é%slﬂ%‘ﬁd? 8 BEleats RarRONENEFCERIPTS: hR8RdS-&s SEAIES % al, PNAS
f
o590 H00e 0997 PEERRN B K B IS e i
Sthu@pibpedmOZN interest and not through other

t t hat {
GencCERnRo: Fhritr dypatsnish ATSHIREs0 LU oattlh fhey fhormal
stﬁ@i'h&at& draRdenrto tr@c%ﬁﬂ?o? e ﬂr@ééh&e H'E%uﬁﬁaﬁ' Hb%{ré& 1h8 reference
dentifying weak ligands (typically conpounds of

daésfnom tepclethegdergifisatiar of himoletuleas ah hgenis aranahiagonist of the ER-
| dent ified), and is only applicable to conpounds that
GO good cel | permeability profile. Cther
COMMEE bAl disdubsed arbwe 39@Y $ron® il d&ﬁ%&@ﬁwﬁﬂ gfnfle, in the
i gands for establishing conpetitive displacenent
a@mg/ of nmlearru@cwgsogenm@mr@sloncma@ut @ssax$ jaddtcell el assays,
ul at.or

RIS SaL R %o R IELS SBReT e

dirb&ly with the receptor of interest 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
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WD 2004/ 010107 PCT/ US2003/ 023241 4 rapid,

hi gh-t hroughput identification of ligands for their
w@bdogm1010n receptors that regul ate the expresp¢DOSWN3/023241

drug netabolizing enzynes and the resultant effect of

| igands on xenobiotic netabolism as well as their

effect on receptors that regulate the expression of

drug efflux. 5 SUMMARY OF THE | NVENTION I n one

enbodi nent, the present inveftion provides a nmethod of

determning the effect on a drug-netabolizing enzyne
rapad, i highyhroyghpud r idgntiifecation Tifeligaids ofbr ctheipr ¢fes on receptors that

rovi ding a dru ead at. nodi fies the stahility of
Rl 06 PRt g2 eytallivtRenannes pad Tasissiiast el pifeands
of CXcRBBiAE ho@bslisas) hLaIN 88 thdid BRE! bhYrek&pthidl A€ regulate the
nodify the stability of the receptor in the presence
exirressiea o [dregeféluso- regul ators. A further nodification

of the stability of the receptor in the presence of

the drug |l ead and a co- regul ator indicates whether

the drug | ead incr eSERBMARY @F THE INVBENTEON
drug- net aboli zing enzyne. 15 In another enbodi nent,

t he NesdeCsnbsHBELS e RERYE Biadiod pibwHded £ARHoARYr dsRihintg the
the thermal unfol ding curve of a receptor regulating )
eHoat oary ne-peialylisine ezyme melyity by erdsemioad. (The methed comprises
i o ; o :
PhAd 20sh Al it A L0" 01 L 08Bl pvochrome
Pé5(k egpressiore and-scrgningt thesdrud 1ad férefts sbilfty to nfukther modify the
t&grrmlé unf ol di ng curve of t?e receptor in the
SBPIBeRE o reseRior df (el Bshen et BGHS gpgeegors. A further
moQficaRbE8f Méesttzhﬁflitytc_tfechéj Fdédptbf ﬁfjii.h'e '}ﬁésﬁ:ﬁé@eéf n%%m%{ag l2hd a co-

of a drug-netabolizing enzyne. In-other e

reghlatargndicaes virpthes the drug dsadiingeasesrtiieativity obr drigmetabolizing
eI?ZS/Lrleity to nodify the stability of a receptor

regul ati ng cytochrome P450 expression and to further

nodi fryaddiiger ehitidindnt, BE nidiiod @gRises pRRTIng B dhl}elead that shifts
presence of one or nore co- activators. A nolecule

therfagrnieb dpfaldine cHeestlamiecentyr euletes FEioeloore B4 expression and
s{rlr:]{{n%ﬂ%ﬂmg :Hgggefebg Fordts éﬂ?ﬁy}g ?%/ﬂaek WirQhe El%grﬁéllelgrlﬁé’lglﬂ{gsc‘{%ﬁenof the

nce of a co- or 1s i
rezguior 5t thefpreencd bbH bne omatoad od-repulatdns. yée tfurslie@ tshift in the thermal

e di nent, e nethod c ri ses screeni ng a no| ecul e
g RRg BV i) B gorRptE i e PrRSRRe it GHEgra M & Govsagulator
ifdffcafes WA BRE e drﬁ% WadtihddehsEyhe ﬁafﬁ%fadtﬁ'@%-a%oﬁEQg ?ﬂzyme.

and to further shift the thermal unfoldi curve
t he hedbgresmbogiraents.ihe meth®d cpmps sassereshingrenaeculofar its ability

toﬁﬁa{pgﬁ% :tﬂnegtsﬁbﬁity /E\)f rgolreecg;l)'yore régﬁﬁ&inf’g hciyftcgcirotrgee Ptdfg(s3 regcgrlession and to
further modify the 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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curve of the receptor and further shifts the thernal
unfol di ng curve of the receptor WO 2004/ 010107
weEROMAWBA003/ 023241 5 when in the presence of BCT/US2003/023241
co-activator is identified as an agoni st of xenobiotic
metabolism 1In still another enbodi nent of the present
i nvention, the nethod conprises screening a nolecule
for its ability to nodify the stability of a receptor
regulating 5 cytochrone P45D expression. A nolecule
that does not nodify the stability of the receptor is
whete i ithe gideszaca ofancagotivadr df ideatifibd atsi an ragbaibilof swnobiotic
Varl ous enbodi nents of the present invention provide
BRIB: net hod of identifying a non-agonist of
xen j g e [ i
roecr] anftEpe Hbbdilent BF A bRELEATRIIG I Richda! @prises
scrﬂehnigda mgoleauly donits abilidy eq»trmdlfye(;]lel ﬁablh’gf of/ e aeteptoreregulating

nol t hat hift.th
ot DS S aTsseioRyry draipte Fut e SOE IRy, B stabitd Bt the
re@eiat@r i9 Yendigied 'a§h nBh-a$eNaIfxbhhioRs MbRboBm. Varib@&knbodiments
nmbodi ments of the present invention conprise (a)

Ofsdleeemscig mwventdm previide @nothemmerchqdl pEiifdentidyingm a@ntaggnist of

neir a I Lty 1
ohighe SpeafilsloF i relFE st Bhghd ol for s abitity o
shifh eliceiheroial hegslimg ohh&tofdﬂemiitorrfegihlﬁt;mg Extodtborae 2450 expression.
of the receptor are identifjed as non-agoni

Aventepile that dags nes shifisthe themal upfolding Quys ¢l egggprelg identified
ad 4 50- ?%%??%?%?rﬁdgﬁmqg%%dlsﬁpe stability of the

recep Ity to further nodify the
St abVhtibdys erhb&ﬁméntsenﬁ'ethe @resafteinventidnheomprésear ecreénmgl ene or

R RIS BF RSP R aes UL BrioogRg e Rbilsg of & Fceptor

reBiRARY %@t&h&n& P456 RIxBRSR6n; dvBereREMoldchRS tB& do not modify the
non- agoni sts of xenobiotic 20 nmetabolism O he

stabilityciitheireceptor hes igendidiedns nor-aganisgn ot ¥mepiotie nefa9bohsm and (b)
screenin
BB, eyl 4 b of Phsesety v
a‘t&llgtyato ﬁlﬁhé?h@ﬂ}fy el htablh’(ijgoﬂ sdid edvepior whehGn ﬁbﬁepptesalce f one or
erein nol ecul es. t hat (0] e, the
IGH SA-ERDREPSOTST Wbersm pRiecyl @%ﬂﬁ 8#5151: thtg rihe ?t?é‘ﬁ?ya%f the receptor
Wi iR 9Rd E?Jsérll 5 NBREALLG: 2R Eﬁﬁﬁ@d lag ?gmgt@of xenobiotic

Screenin es fromstep that s
mietabohsth. unfoldlng curve of the recept or for their

5" b e BB R o v

o£R I BRPIRHT B TToMERELIOR tHER £l hl?r&& shifedhe thethdahhfosdind éurve of a
0

the thermal unfol ding curve the receptor when in
recpiop resiaing cmtoobrqme P pegassiony méicraie mqlmlw that do not shift

tHe e BT mlfotl&ing cufve Q)?kﬁll }ekeptgfeérg‘ E’cﬁalnltlﬁga as non-agonists of xenobiotic
metabolism; and (b) screening molecules from step (a) 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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30 Sonme enbodi ments of the present invention provide

nmet hods of identifying an agonist of drug clearance
w@owpioiEIng screening a nolecule for its abiliP@I/Us2003/023241

nodi fy the WD 2004/ 010107 PCT/ US2003/ 023241 6

stability of a receptor regulating expression of a

drug transport protein and to further nodify the

stability of the receptor when in the presence of one

or nore co-activators; wheréin a nolecul e that

nodifies the stability of the receptor and further

stabidity o€s reteptorsiegidatinig gxpoésstoneofr & deygt transpdre prateintand to further

resence, of. a -activatqr i.s jdentified as an agoni st
oy T SigBiieL af G abceniardiendihiPiasics Sop% AEmprecERvators;
WHeMSH b irROleR16 Vit 0Bl RS siability 6N el tébdptoraid BERG édifies the
of plrug cl earance conprising screening a nolecule for )
siabditnpf thetrgceptor sthieh in thh grresehesr ofedl cosartivhior isgdentified apfin agonist
o cepcﬁor regul ati ng expression of a drug transport
E e fd to further shift the thermal unf ol di ng
cur verthér dnilodiietd bPthe\Hredent thvbAorPprRsRIR GRetRdds 1T i@Rifying an
or nore co-activators; wherein a nol ecule that shifts

agoustt ofediyg | clearamsr Gomgrising \sereepingt hmolesulepos its gkility to shift the

o | dj . .
el iRl bk 0P FAREIOE gt R o UF o Bng Plhsport protein
anhdl enfurfhiee shifighatheagd ninfdldinp cdrwegpfahe escaproewhé&oinethe presence of
enbodi nents of the present [nvention.prqvide a nefhads
OB Of BauF ﬁPﬁPﬂﬁat"ft“h@ﬁ"éFlFle%fn"_ Pf%ti%@}l_ﬁ%ﬁtﬁﬁ@?m& Pa%l&ng curve
ofltild d¥etbr Bndfutthel SRfls BRMPRHRAINAIDONG Fritothl e ptRafhen in
15 that nodifies the stability of a receptor
theegraseare nfa expetistir aidertifeddhsiag agonisbeioirug pleaarien and
scregni ng the.dr ad for its ability. to furthe .
o o RIS of B3 ort Rt 1 3nfith provids L methiL et grrgrminine
1l efEHRE 0f theALIPitE Of HRG EIM0654 diledel dondprisitiptfi6¥iding a drug lead
nodi fication of stability of the receptor in the

the sebidityiehaferenier raadatng expressionaaf gdreg transpert protein
SPESREIPLE BB RS By BRSSP Sy Secepo

imthegiresenbooli orerdranaé co-nepupatersewhedeinve fitrihenmpdificatiten of stability
t hods of. detern ni the effect. on the activity of

of i eEeatPLip (BF PEFSHG ! M drigdsad £ % 60-Tgsller A gidione or more

cllirbignlatBAGndiaks $hbthérshe BRiglIBRT ARfeastRid AiRdy 6HANE Aiwd

receptor regulating expression of a drug transport

pr ot Sitill antleers embedimegtst (o6 dhreupressatl hwentions pedyiidd tmethods of

further i ft..the thernmnl. unfoldi n urve of the . .
elibbiifly W, <frt p OEEB Vi Yt S5 ol e comprising

pesvidiag W @ugrisdd whesefdth@ thefmdlamnfslbinktcurve e rdcBptofBdgulating
unfoLdin% curve of the receptor in, the presence of .
CKPIESTPT T [ediye dFriseoTE BLOtell ng SFecaings i dires deadr fordiseability to
= r
R0 20 B el B O 51 DR By 6 e of ome or more
cesrbpudatoes) whefein hdurtitee shift ini the éldrimabupfobiinglesvea of éeheceptor in

of determ nin
the presence otn thegdrug lead and a co-regulator of said one or more co-regulators

indicates whether the drug lead increases the activity of drug efflux.

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 effect of a nol ecul e on xenobiotic metabolism

and/ or drug cl earance conprising 30 screening a
woredogoulle7 for its ability to nodify the stabilPCHUSH003/023241

the SXR receptor and to further nodify the stability

of said receptor when in the presence of one or nore

co WD 2004/010107 PCT/ US2003/ 023241 7 activators;

wherein a further nodification of stability of the

receptor in the presence of 7the nolecule and a

co-regul ator of said one or nore co-regulators
adtivdiccgtveereih et foghertrhedificationf]seabilgy af tegecdpser inrthapresence of

e RREIReHTe B2 oSSBT GliEiar PnB RO fates whether th

iRIRARNE ah BY&HStoP By Qﬁtﬁ%@tﬁlﬁ%f BRI metabRshPhdAlr drug clearance.
deternmining the effect of a nol ecul e on xenobiotic

net aNet iag ¢enraldernbodinientapfitee praser inyenitpns pravedes rapother

a I le for ILts abjlit o shift the.thernal,.
iR i Tmiihe eSseftR f el ublin bploBfopto e Rismgnaor drug
clehiahée édifprishey soRdenitipf Dndldedlectof € abilityswi sHift fRaBENAI unfolding
when in the presence of one or nore co-regul ators;

cwifve rfi the SXRyreqeator smrlfto rther phiftt the thermalisnflding gurve of said

re%ﬁ%%? wikn 5118 Bhe e%%%ﬂ{:é’&f br?é &hﬁafér &&gﬁﬁto‘i‘é; Wil D fEHEEshift of
a a Cco r ul ator or sal one Gr nore

theothemepl lvafaldisg icodiecHtths redepioh @ tHehmresvnte ofithe meleeule and a co-

agoni st. or an _antagoni st of . xenobi otic netabplism .
r%%fff%“&ﬁl&@ﬂ@@é&}% QTCBHIAQTR I?aé%&‘ﬁbeé%ér%mg@wﬁﬂ%@k@gomst
ofhn Lf8adii 38 RenobbYR HhdiablRfCndRR Qi Gthrkdbedet ai |

below W th reference to the acconpanying draw ngs. 15 )
BRI EFuiizsdRathies @l @ivankEeDRANCNESseRt yertion drg [dasaribad és detail
ults ex%(]acte for the identification

bR T Rned (e defamPRSiE SravBlesy Jo of

co-activator. Figure 2 illustrates experinental
results expected e | ifi ' an

ant agoni st | | BREF DESCRIPHION QECLHE DR, ¥t | vat or
20 Figure 3. illustrates the statistical probabiljt

ali gwe tloilllum%see)gwng}ja];ﬁl Jesults §§B?fﬁe§je forrbe, identiﬁcgtié)rf of an
ot ar i i : DESCRI PTI ON OF THE
a%%%&%ﬁ?%%ﬁégeﬁﬁfg%gﬁgﬁ escription, reference wll

be mitere @ llmstrasessexperinentahdesults empediat] firahe adedtifiomion of an
to thoie o@. Stili [l in t?e bi och%m cal and
ARSI HECIHABY L RP PLESEe oI BERIAE¥ P ons and ot her

mat eFigns 3Sillubtadds the stdtiststt bréba®Mty ofraBgaAld%o induce an agonist
met hodol ogi es are _incorporated herein by reference in
respense véienipterdcing withtSidligh set forth in full. One

advant age of the nmethods of the present invention is

that neither gene expression readout and cell based
assays, nor DETAILED [EESKRIHION QBEAHE INVENTHEDNI sh t he

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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30 assay are required. The ability to generate

information in such a direct fashion allows the
waele@enowany of drugs with desired properties. VEIT/US2003/023241

2004/ 010107 PCT/ US2003/ 023241 8 By use of isol ated

and/or purified proteins and peptides in a single

uni fying assay, one can identify |ligands that are

i nvolved in nodul ating protein-protein interactions

and predict biological respanse. Not only can |igands

be identified, but also the intrinsic affinity for

t he Bamgebf WNolit&l Bndyai phefiedbroitiag aad popiidestihensiogie wdfying

used 5 to correlate to_biological activity. Further,

aspay, tone e Hoensifpfligands phak @rr TpYRhestt e fnodglpting pagein-protein

B o 5 S0 BT PR, b
alsethe hettingic affinétyApmbs tadgett prbiein ¢antbescakotated whichfthdnhmn be used

drug, or change .t he netabolismof other drugs,
tocopglet %Wﬂ@@?ﬂ@@@“ﬁhd danger ous drug-drug
| Nt eF3ffel OBY 'th® mdiRMst B ¥he ?%s@ﬁtf RSEntRC hAGIESIIBs Ghch as drug
drug clearance. Data generated by nethods of the )
candiaten tcan rbeesetaened tho dstermine rvdptiar gheyo wotilsk altes dhe exprggsion of

as. changes in t nel ting tenp ture of .a rege .
mEGEFIARE SoPe S TRt ¢ Sh RO o S Bt n Gy Blabotiom of
othBeBAREY BRffify Lhd¥sReE a8l ddiBerbhs dinidi@p einttyadtions; or how they

macronol ecul es and |igands to the protein of interest.
afifest meehanismns ofisirgg elsarncen | i gand to 15 a receptor are

nor e nsiti fiiniqt i 0 . r ] - _

and PRE Bt 0y eliBd of Tad broB B e el e
sap€sping; @k Ichagesraathiel meling ltemperbindd oPatracepfort huehmsespmotein is a

invention, netho%g are provided fqr the eterm nation ¢
digget ; pRIseqyeBEs sofoftherpthepipdymamiy, dinkage 1ok, Jhe o Pigitg: &acrey o

m%roh‘g@éé:ﬁles QHd ﬁgﬁrgils_tm%ﬁ%ltééﬂ bPht&BRY PartR&! bff'.rﬁﬂesggtil ligand to

xenobi ot c net i sm based upon nol ecul es that
a neeptoy ateheostsainitive (affirities ofepMpo orMianadetemained)tand the methods

cytochro P450 expressi on. .. Mol ecul.es, including drug

g 0k [TRE % BY SEPRUIS Wit pgor ﬁ%%h??‘%}‘e?ﬁbe‘ Stability of the

r ecept mboddiende oFCthee pRAeritNirveetidl, ememheds Gire tgidvided for the
receptor and one or nore co-regulators for their

detpmpingtjon of tharefivsts afoaplegulenesush apidryg gandidaigseor leads, on drug
n{efal%‘?)?%igé 'err%%ﬁs% Pgtgviﬁh&cfs %&mg!idtf&/ mBabbii bﬁﬁﬁe\fi]{gl)g mlto%gules that

I"s an 1ndicatiron as to whet
mivdifgcthee siabilin dfganteceptor A5t aeguatbagytichtonnd R4H expression.

VRS CEHIET 1, Sssiee O L1 et B 0L e e
il H@&Féf@@% Pﬁ??&eﬁé@&f‘ﬁe 36debi0r takid 0RO Br FIdHS co RPN G if6r their
%o Ismo g

met a and can be determned. |In other
akitityoth feties nufdifyhthei statdlityi ofthenscénsors AYlethar dhap déabilityrof the

retcggtor is further modified is an indication as to whether the molecule is an agonist or

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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determ nation of the effects of nol ecul es, such as
drug | eads, on drug netabolizing 30 enzyne activity
w@pa4nenobi ot i ¢ net abol i sm based upon the unf obPci/n§2003/023241
a receptor that regul ates cytochrone P450 expression
due to a thermal change. Ml ecules that shift WO
2004/ 010107 PCT/ US2003/ 023241 9 the thermal unfol ding
curve of the receptor can be screened in the presence
of the receptor and one or 9ore co-regulators for
their ability to further shift the thermal unfol ding
the Whetehabunfdiding etewt of theWetpter cirhbe tshieenal inuttfeopdsange of the
curve of the receptor is ffirther shif

ted is an
feFff:RHq’rc and oFe 85 TRQTC GIcIEARIAtOrh ST EE NIEY € ’@ﬁh%rg Sifthe ghermel
A9 She F’ec@ tot. h%}}{ ¢ B{eotheﬁﬂﬁéf Onfoldih® BuRE &% %Cr@ceptor is
t e COo-regu s upon this infofmation,
fuﬁéﬁﬂﬂﬁ&dns an dmm@tmtaa bo Mhzﬂngﬂenndmletstan\ﬂgpmst arah antagomst
us xenobi otlc nmet abol i sm,of a
OB EscRPRB IR o G FreF o &Pﬂe@%@ﬁpgg%e P;S’E;}P‘]S dufgrmation,
thREBE&! S dlﬂg%aalsolﬁﬁigdéuyﬁ\e AcRtiBehnd 6 XBAYIStc HBRbolism of a
term enconpasses bot h enzymes and proteins which are
hgmﬂi@nbgdﬁgmnnmm The term enconpasses nononeric and

C prot
omohh 1t Reqaf et bbifigBl el Hel Seids gnd other
red€pteis. TREBTnSEGnhasdes ddth erizpenuad @@dtmd@&vhlduaﬁ @8 enzymes.
ol'i gonucl eoti des. Nucl.eic _acids can

The fRimeensompey mongwgHE and tpulHaeHe @FOt?IPF pM@thfl?rH"nEFQEFmS may
be ﬁ&'{iﬁﬁ%}% 8p &%%?%STI% gallll‘ﬁl e%h&m?&h& M‘R}éf@ adids 8o r%?rlsm at least

|gonuc eot 1 a portion of a reconbi nan
t\ﬂl\lémnlabﬁmasl Esuclo rasaoligortuckentidds. Nkl rapidss oam | beDbigleTtanded,

ceptar.”. also.e npasses ortions of. peptides,, .
dwﬁ)&q SRS 25 QB RSEReh 5t GRS SHRIGPESSToS CUplSt) Beipwiich i a
%ﬂﬂ rdlfgermg&fa@aworﬁ&f bf @%doonMinaat BINGA MAGI¥culs, 84 pérgion of
hrough Tolding, coiling or tw sting. The receptor may
dMQm@&thﬂﬂ&Aed with substituents including, but not

S SRS oSBTl snd ot

rdvbptersSWRich far€ @hpable bhacqdtiag kedondaty telrﬁz&g‘ on qtliiternary structure
present invention are co regul ator-dependent. By
m@@?@&%ﬂ%ﬁ@ﬂ%@ﬁé‘ﬁ@@ﬂ% it is nmeant that the receptor

§1e ?é% oPndy Hédﬂ Bekitated vRAD v@ b@ﬂ%exlltls GRGHiAS e 'anjhﬁ’aﬁed to,

at | east e co-reg u ator. er the actTvity of
cd)ihetorseccmmzynnczs \pi'cest}kaac groupa, lliplgﬁa nﬁgmﬁapxéjaddcﬁt, opphosphate groups.

i paiae peinell. B resperpn SRR I BtepC imsffion are co-

rdgRERRL RpSndehi) C| Bl ecoRbdulabL dERhddrtMit @ nie@nt B! B&receptor is
recep tors Nucl ear receptors, and the role of

cwblee@ﬁhladmg gt desishennfgandeanst bindiag et leastupne ep-regulator. Further,

the activity of the receptor, whether in a ligand dependent or 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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the art. See, e.g., Aranda and Pascual , Physi ol ogi cal
Revi ews 81:1269-1304 (2001); Collingwod et al.,
wqQ ounnaitonf Mol ecul ar Endocri nol ogy 23: 255- 275p¢T/0S8)3/023241
and Robyr 30 et 9, Mdlecul ar Endocri nol ogy 23:329-347
(2000); and Lee et al., Cellular and WMblecular Life
Sci ences 58:289-297 (2001). The references
i ncorporated by reference WO 2004/ 010107
PCT/ US2003/ 023241 10 herei® in their entireties.
Further, the co-regul ator dependent receptors
hemtonplastsenteetiasbr at e speci es, including, but not

T ot TR 85, Yobl B Ao oy O i
ﬁ&mi@g rbuhﬂmﬁﬁﬁéd R hutiak SR wel BASRYQicbratés indldtigd byt not limited

|gan can be identified as agoni sts or antagoni sts.
temgediaudet , J. Ml ecul ar Endocrinol ogy 19:207-226

(19l BRR ARl FinBhinunf IS NE Pl Biafiky o (ARG incs

cie bé alndfies as AL e anRpehists.t ISee ﬂ!.@dﬁet I. hﬁofe&fllaf BAd&sinology
mcgfggorated by reference herein_by their _entireties

19207326 (Fo9Diaed Mrglich of wl-cFeppmeBitlesy2: 1r hE2Q01) &ta discussion
of rﬁﬁclf:ﬁf 1@:6;@%%3&5&5’{ il %ﬁéblc'at?sf,] %]eﬁlgfo‘?i%?%ut noltpgﬁ'sl’ r%hei léeéerences

regul at es expressi on,
icorpordted by esfeietce héreiadyphair ertisetis. I n ot her

enbodi nent s. o heln tlon e.term pt or " .
Fof oMOTE gastichlsebip i, PROGERofght iERtom G fornapspior” refers
tﬁ%?%cﬁgﬁr %?hﬁ)crhel%ghlgfés PUBG bidstedithn, Riétudied, tut H&ttlﬁgltécpto B&Reroid

SXR. Thé term"protein enconpasses full
erglthr(@ﬁﬂﬁol ypeptide fragnents. The term "peptide"

dor 18 BRI Phpudl BB st eplsp s i g receptor

merfeguﬁtdstc&ug ‘traffisbrt’ Protei @Riredbton, Aictudidg Y MY Himitth @0, PXR
term"co-regulator” refers to chem cal conpounds of
28ApX&ructure, 20 including, but not limited to

nucl [
roaur it e TPt hePpG AR o SRR FERchaihe cm
“peilp® eferstlo paxsbindragrdne, bpritioasrahesc dorvea fromagepride ibraris.
nt het | L e f 1y
4%‘@ $E?rlﬁﬁ%r neP‘\é’IISI 'E?lfl‘gteﬁe ﬁ’f“i?p X 1YR9P‘“%@| I %?ll?féllf’ﬁ?ot ein,

nat urgk REmSYos-Relulatort NRlerSgUbiRingisall BEMPSERIBL 8F ahy @ructure,
l'i gand dependent” or independent fashion. The term

incledinp dus et hopteil de kst acidse supbr asvBN A28nd Rbid, raad pepfides that

Iﬁcgcﬁlyaggﬁlpﬁg(g%%%{lgrg I&ang gf ggrlga% tué&e rer%eﬂ}g Pishi lquﬁJee %E’rlncrlgfers to

meRed] §inddticand tviv€udl @fdleduis & Mort Sp&dfictlly] mattamsfem@l to a peptide
CO- [ epressors,
or polyp%pude/protem natural or synthetic that modulates the receptor in 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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and even nore specifically in enbodi nents of the
i nvention to co-activators and co- repressors of a
w0 e@eplwn7 regul ati ng the expression of cytochretEUR089023241
enzymes or drug transport proteins. 30 The term
"co-activator" refers to a nolecule which binds to a
receptor and causes an activation of or an increase
in an activity of the receptor. In enbodi nents of WD
2004/ 010107 PCT/ US2003/ 023241 the invention, the term
refers to nolecules that bind to a receptor to induce
th® @mentibl, aths Ceirptrefens 06 miobeduteduthet hindi nalrecegtdruncinilage gene
(e.g.. signal transductiqn)., The term"co-re rcassor"
trangqrtionop tindBres Sieralingituartion g s ignal “PB%@‘&‘?‘B}- and
cau eqpt, g Ak WhichNbiagd ky hi¥ceptor and
he 15 anflo MoHeHReen? pftrs oS RIORRER, WMIAbER: 1 b ey
catisssa deabvationoommierredse g ath activiiynef the receptore gn gmbpdiments of

inf dhistion (. oehrn o iR hORRI o Sr@pRlr D TebBR gene
trérhg%ggioitdr 10 k&% B sihafngh6eficH @, oVBigall thinsdisctivg). a

tor and induces or recruits a co-activator for.
bi ndllregtetro “epenistd ¢eforsdp .a maleew st hings 9 agegeptor and induces
i nvention, ..the m .+ i st" e .
o LS el HE AR hafELhPob BB S Yy ventin,

thE Qerf tddoatlsor refér§ tb Aafsle@iid dui bitids 30 atieleaereveptor end recruits a
specifically refers to a nolecule tha alters

cosaqbivatosi Brithisse erbriimfs.bmierpaare sheotticaly sefes A raplecule that
al%yf h&%{)@ ?%s@f&rnoﬁ H&ﬁ%ing EB%HB%%%&[ Edngk 1 h Makle@ R ceptor that

ctivators. In-sone e nents, the agonist =
profhoge diséat dmgraictionsceith 06-activatorac i seme emdegianedits, the agonist is a

receptor. | n other enpodifrents, the agonist .S .
StRECRUHCeh b A Tgothet shbgdingepfly thegeonist
isAGREN 8PEniSEHAR Wk idducdh6f th@EMrecdi@OpLadent fee@ors t O

a nol ecul e which binds to a receptor and _induces or

r ecr Tihe derm Contagemisid gofers tr apinglécwlg whicheinds @ gt igeeptor and

. I.n_enmbaodi nent s_of L nv-ept i qn, i th
indle A GHATS erisrispleoiog t MEEP g RebG. Tl cppodiments of the
invesi@Rkhd RERPt@tagoMist! refeey td 4 Sncdeaude thapbisls do a ruclear receptor

t hese enbodi nents, _the tergw re specificall rﬁjg@q ;
andpreCityg| WCiFPEesttiatn dese P @‘gﬁﬁn@x degy HWT%{PGF 1GRILY Fegers to
a%%(rl;éc éé% { apal Gha %sibﬁbfirﬂﬂeﬂﬁg%Bnﬁgmﬁf?&ﬁpé%géshiﬁta nuclear

r ono irect”Interactions wth co-repressors. In
rexeptor thabpimee tizect filteractims aginéstepressers.n bnsangiersleadiments, the

non- agoni st of . a co-requl at,or. dependent ,recept.or. e
e igRoS ok Bedntrra pog g e s e AR dRFhAEh Pheepthly

for Bhadidfo helhe" réeGaptatompbunteviitesersRd dbr binding to the
absence of additional conmpounds, such as

reveptoe ijuthgtpsesence Thomsabsencmod sdditipnal comporads, segh as co-regulators.

onmpounds_ of an tru I ' .00, 0 :
THATREATES e, AEHEY hpol B hihyROlnciline, o no
lingRli tdesucleib acides sachedseDNAL and FAVAY ahd psptideheThe teamdrefers to

virtual nolecules. The term 'hncl udes 8orrcpounds in a
natyralotymEhetic and virtual molecules. The term includes compounds in 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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or a conbinatorial library. The term al so incl udes
drug | eads or drug candi dates. The terns "nol ecul e"

w@ea4/0ldigand” are synonynous. The terns "rmul t i pCT/0851093/023241

of nolecules,” "nultiplicity of conpounds,” or 30
"multiplicity of containers” refer to at |east two
nol ecul es, conpounds, or containers. A "thernal

unfol ding curve" is a plot of the physical change
associated with the WD 2004/ @®10107 PCT/ US2003/ 023241
12 unfolding of a protein or a nucleic acid as a
upiphding oha pfotein openudleic ecidEse furctivn dftérnpiratared

"bi nding" ref.er, fo .nteraction between two or nore
ol et agmips s el indhE! et ek htmche brween Ao or more
nioldcRledC tMofe spedifitaldys thO RGREHetR o Qol'ﬁ@@r{l@i’on,b%cweeﬁrhcﬂmovalent

I%gand and a receptor, or a co-regulator and a

B thstvveesra ligan gné g receptareeptareguiatior and a receptor, or a ligand,
05 tar term"nodification of stability"”
rrgl?téf,%ﬂ gctghrggug%eglrﬁge in the amount of pressure, the

amoufhe dérnh¢aiodificatiors @A GRMili! irefRrdlo B hGGBLn BE difimt of
concentration of depaturant that is required to cause

PLESYG e FEMEk ob heginipsi qonrenstrting eof | detergends grethepronteitration of

j ' [ tive.to th .
S RGP 016y B AP0 | Bt Pl
thebisdmund dyyionn ooimotetigandentelative td te @eeedf pratsues) t&f amount of

h%? turant  that | reqin re{ii’ﬁ to cause the sane degree
B percenigr, SIFECHe 115cgReenrbe Phdengturan that is required
toaaae 1R sifne@Yree lof PRYALal MRelichiif Fd e?gro%éiﬁlki)ﬁ te' 2sER2 of any
.be exhibited as an increase or a dectease In

ligandp; Madjfication | ofi stahilityncasf be leshibitediak i dnyinofease be@e@icidase in

A I Fndicat es, t.hat.the ligand,. bindsg to the
SR VOO RNt 5Pentbf ¥ iagdDidiohs it e ligand
bistato the receptoef ers to an addi tional nodification of

stabiJity of. the receptor when_in the presence of a
mol e ’[é%‘Pi’n Sther sragifznasion o stabilitgivefars yo af addigonal modification

off REKIRELOES ﬁl@C}eQét%?or%heﬂDiheth@g)gésteL@englf a Hﬁ%l&i 1 S%%W%%Odify the

specifically, the one or re additiona
stebilityoef the recegior abdose off hwre edditidnel indldiulg. MefesfciRally, the

| oss (@f. structure, such as crystalline ordering
or%g)%é?orgﬁflﬁlgog%i%‘ﬁ%‘iujfé-c@ﬂEFﬁ%‘,re Hodary, tertiary, or

quat BigWREd "BhfldhgY réfekd ol tHE PossAF { 1 ;
rotein, can be.cg‘aused to unfsgl dS y trég(%cﬁegnté%ﬁffﬁnegordemg

ofgemiouRsif pidesgfwins, SeqonHanys tertiery, qguamiatharyuprotein structure. A
' i.di ni um thiosuccicinate),..a .
rolRDSIORS {ro @, SRR (bt ol (BRI 6 et iitn degaturing
aghsta(sucly dshees, egapidiiiumohydyclasiyde, Qir"@fanﬁl%ﬁﬁﬁbih?osucci%iﬁate), a
e

hange, 25 The term "' physical change" enconpasses
de?“é%%’&s@y Srealinge tigyrepeptemwith qressute, by heating the receptor, or by any

other suitable change.

The term "physical change" encompasses the release of energy in the form of
light or heat, the absorption of energy 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
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light or heat, the absorption of energy in the formor
l'ight or heat, changes in turbidity and changes in
wo b@4paiiar properties of light. Specifically, PCEHUSBII23241
refers to changes neasured by spectroscopy including
infrared spectroscopy, fluorescent em ssion
fluorescent energy transfer, absorption of ultraviolet
or visible light, changes in the 30 polarization
properties of light, change#3in the polarization
properties of fluorescent emnmission, changes in the
lifetirhe), ocdhangangre fhibrdstence eaisrieopyp\changes nim {lnorescence resonance
fluorescence WD .2004/0Q1010 CT/ US2003/ 02324 3
enpREy AT CIARERS B LIPiI 361 cheEsE SLs: a,cﬁgﬁy. b FefrigRly, the
ternd! Eéf%‘g I €5 C BAG6RsdeR&O NAAE € mdRd e pitferhbI§N3d €fluorebRAEE Sehidsion.
turbidity, and changes in enzyne activity. Preferably,
Fludresceher emissfogr@nthe intunsie te emyeteimod cmg@ dge de @r Beprgscence

to flugrescence eni.ssion. Flugrescenc 1. SS] OF ..
repprter ﬁ]@(ﬁp(ﬂi?. oL hejusg oﬁﬂgpéeszerg:F technidligs ug‘losg&iﬁjo?eﬁh Eﬁﬁ)ldlng is
wdll KA6RECBNESsD of BRAAAT skillD|lig Gttt eut. TIFer s@mple, see Eftink, M.R,,
fl uorescence techni ques to nonitor protein unfolding

Biophysigal I. 600 48#50b(9dke of ordinary skill in the art.

For gxa . see Fhtin i i - .
482- 1%@2? .C%JA\E "B n%&l (g: E)fgthg u&v@%l}/?ha eI %Sts O(g?e? hvgth the
uribiiriccaf acitanrie adasfuattidre df watametdre suen hioatpegatofe, alenaturant

protein as a function of paraneters such as
conEpRikAtian. A0 PrefSWAt ur ant 10 concentration, and

Pr eSHW &rm MR diffaflon BPHelhsedAtiiyOefbREb AR cith@®id tHeYamount

refers to the change in the anount of thermal “energy
oftthatmal snergy that edrequradaosaus agivemdeimes efephypicplnhengein a target

change i n a target rotein that i1s .boun Q
PR Ut o Ty ding or Faske reps. BB SHe eyl ol snerey
thhBlreduiredad ¢hisedhd QmePdisped bEplseitel drase thé tapstgro®ln in the

change in the targ_et protein in the 15 absence of any
atiserpernf anyiigrnd. Mpdidisatian efthermal siebidisy ¢4t ke xatbiigd as an increase
" exhibit | a O s | ] tor b
o ieFrebFon BRpl BTN R Bn PR Rl Jebf OF pecgpror by
a ligarihdicatey thaatheiligamblbindsltocthe @sottihat t he | i gand binds

to the protejn.. The term"shift in the thermal.. .
unf oftBe Hamclshifbin s tasrga) yoRIding PrvER TS 1 Aapifyin the thermal
uxi!fafc@ﬁ%icﬂgzecfﬁ'ﬂ/@ EQbtR heC ?so'b@ﬁxlld hata 'lig?ﬂa? 4BKtiv® t8 the thermal

i'gand, relative to the thermal 20 unfolding curve of
uttfolding otreé of the prdteinai therabeenst of e ligagdnd. The term

“further shift. in.the thernmal .unf.qgl.din wrye' re "
to afgﬂgm i ‘YHaf" Shéiﬂ 3 %heo Quitl M‘gfll&gl C%{J\?}ef c#%lrsngo %:lﬁ%(\?}déuonal

siaft drfike fiRERANRIOlMAL Ruive Jffie RlcemeNaRenin the Prisemue! of a molecule
known to shift the thermal unfol ding curve of the

knasgefn shiftdhel theraalamfolding G f Geapcepinsiaad gpeer mgss additional
n%oge%ﬁg{s.l CRhdrd - spteaﬁcﬁﬂl? B SR & L LdQRR Mot ES ciPBe 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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25 regulators. The term "contacting a receptor” refers
broadly to placing the target protein in solution
wadaoh/otdie7 nol ecul e to be screened for bindi ng. PABES2003/023241
broadly, contacting refers to the turning, swrling,
shaking or vibrating of a solution of the receptor and
the nolecule to be screened for binding. Mre
specifically, contacting refers to the m xing 30 of
the receptor with the nol ecukhe to be tested for
bi ndi ng. M xing can be acconplished, for exanple, by
conetiap adfeuptake itsthSeh of %ﬁxcﬁrﬁgsgmeﬁ th REELtCpioteth and the
Preferably, WD 2004/010107 PCT/ US2003/ 023241~ 14
m&‘{?ﬁtﬂsét’ iR éesrtf@f for dinding: Heontaeting) danmcrwrindhe bontaineror before the

g\p%;a e ol ec ul e to be
ret?g}t f or gﬁﬁgbgéﬁgﬁ&t |en@ ((égihm& E1”?1 t he

cont ”ﬂhm’ennd'borbﬁheu" eefeleto dn§aReDOr atitehteh & WRICAGHE ReckBtor and

@ﬁgr eﬁ)g ‘L? pl.aced in the container. The term
5 testpd: foay bindigg Ay beadacerl. Jkhecierntepnthinexihgnepmpasses

r S din

regcgﬁ)n th%Rg%re é&? g.ﬁeé r%?frﬁﬁﬁﬂgg lg@’n(%sl@&%h étgﬁ_pfh? mgoﬁmen% of the
inyendion; the tewn depnfadnegg” refemdd at wilbdn a multwell hﬁSr,oplat@bISmlcronter

1%,[uvettes etc.). In enbodinents of the invention, the
p &rm "container" refers to a well in a nultiwell

M crpéabaliMentsof th idvRhtioR! rﬁ&l@culé@‘hhg rRagi M‘e%e@écﬁtcgh&n be

i nvention, nolecules that bind to t receptor ca
scxagned feretisr abilitytthebind 4bia recypton i ithed preserme refoszt arr miore co-
e C fu ola e CO- ors.. The_t
reél?gtoggén?ﬁ% ?rnglf esl(r%% e rrgfeﬁ/ gglaerfﬂﬁg l%? 3@? i tFgjings of ‘moledules or

comyoaadd &% their abﬂﬂjawlbdﬁd fooh rbdeptdr Wilich i ¥agaBlddb dedafurthg or
mﬁé%&co whi ch is capable of denaturing or unfolding.
P?’F@%‘%E%@S%‘@ﬁ b5ea Zenelifee,i arjitesativgs process, in which

I [ tested for
m%l}aﬁlgllé% éérg t@cbstcgl fgf%tﬁgli’n £ a‘ffﬁit&g in H? gﬁi%&ﬁlxzéas% 15 I'n

var |Iou@-r®nb®mbnémmama)bf tﬁﬁpmsm eintention e thiel @mpdunés are strong
0 re stro er.s of P450 expr SI on.
in RO A 0 rsrt o Pyneh et i indb oRtmHes of the srong

1n&i65e£§}i(iee ?l;% %g?fagggpg\t/lagpéﬂl\%u{ %?% I@%b@th"p%f ALY 1M, or

abaito & tyM or(about) M uM aalabotit 2y, gVabout 1500} oﬁaﬂduMl UM and the

t dth tatl st |
stfiS0 b it ot B26hfohiasf Ob B ciron indagerst Fogvg O aabent 1.
Iniyet 8RGQHSr EnbbdifeRbat stétlsgcal%goﬁzg‘) g:?tof%@%]&{%mduc{er is at least

enbodi nent, the statistical
abPWdh&e‘?r 4t deagt aHowh 885, @tﬂthaSOaEhut 019, at aﬂ least tabautau95, or at least
abQut815 or at | east about 0.9, or at |east about O. 95

or ? | east about 1.0. In other enbodi nents, the

confiowiits eabpdiMks, it beRpSurdl 2R4RRAIEXRIBSS 02450 expression.
In other embodiments, the binding affinities of the weak inducers are about less than 5

MM, or about 4.5 pM, or about 4 uM, or about 3.5 uM, or about, 3 puM, 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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In other enbodi nents, the binding affinities of the
weak inducers are about less than 5 25 AM or about
wa2@4gM10pr about 4 [tM or about 3.5 ~M or aPOUUS2083/023241
gM or about 2.5 gM or about 2 gM or about 1.5 gM
or about | [Mand the statistical probability of the
agoni st state of the weak inducer is about 0.4 to
about 0.8. In another enbodinment, the statistical
probability of the weak induser is between about 0.4
and 0.5, or between about 0.5 to about 0.6, or
inB8LAE 6NPASOUpr&sfont dn ARk lenfbodimdits, B8S viRaMgalPBsitiedof the non-
to about 30 0.8. in another enbodi ment of the Bresent
indneeestrie dess thanebovnppih ds alaout 4rhoeMy@ abooH4 @M)ma out 3.5 pM, or

_PCT/ US2003/ 023241 \ 15 i,nd fP450
Gy BAHONbAS:M: HeA BRI N CKEbPY 7 BUL.SF SDNG rgh-end the

stgtg%g%?leﬁﬁ%ﬁlﬁgr : Ougﬁ{j.?t%@égk‘/lkf g}eglM ﬁiau&?% b&m% ch abdut 0.4.

Inmbaotiher Z2nibodivherdy tl&matistlﬁalgpibbainhtatrd'bﬂle hoﬁ-lgdlncen ﬂesamhmt about

05 apicAdpsclin Ao drss BE BB Ol Sh of s g Sk 025 or less
tﬂaﬂ 2BORI0E, of T FhdtesHout bheoﬂe@l ﬂfah'aﬁ@vht ®33 Qﬁ‘hésls'théh sHout 0.4.

he non-1 Aducer |ess than about 0.05, or ‘at | ess than
Im&mmﬁerﬂwﬂ}mcnts Ithes weakhimduedy oppeags 11150t1V@r | ess than about

or 71 e bodii s JRE s 8 ek gkl 3B B buresion. 1

VTR e@ﬁ%@ﬁhm@ttﬁe wdaR ineeder hasladgndiag pefdity of gadaiey @han about
In ot her enbodi ments, the corrgound is a weak i nducer
Q

S aerd@probalphésgf whaganist stete OBahosh §-4eterhartbAt 8r betreen about
O3PS AR5 BED 8% SN brIeoRefbl 83 abou 07

oﬂb&%e@a%ut 0.7ab@ubbutl0.8, ordfetdml\meﬂ (H@dmhbmﬁ 08, bobetheer about

0.5, or between about O 5 to about 0.6, or between
0696@@190‘6 1.t 0 about 0.7, or between about 0.7 to about

%rprs e LNGHB aé}t%gduger% tfe a@é}ﬁcrlﬁd ar?e'lh!@% for P450

abu 9°to about 1 15 Tn
emprbmbmdntvanbheembnqhmmt* ﬁppwmqueahas albln‘dmg #fisy of greater

| nmbodi t he
ﬂ%s%r IR A B ¥ okl OE S Geesit alete oiss R Ao B lpss than
LﬁrO Bﬂl febstt:ﬁ fclb(ﬁﬁ Oaﬂ%P le§§ th%h%%@ut(l)‘ 24 @5 fest R BBAUW.2, or less

ess - 35, or les$ than about O. é,
tiean abestd). Ii;anleabﬂlanaboawl@rldseﬁsmtahalt(hfbout 0.2, or

|l ess , than a 0..15 r less than about.O. 1 r. .

| cos ASTETISRRL ooy S5in BhofRinceilh bt apayainiong of Bb invention,
HIRCIRICHGNCR0WLHIB, SRR 129 HAngesd] |oﬁ%rﬂrﬁg-ﬁ{etéﬂbﬁsm&h2ﬁhé @(E’uvny and

the effect of a nol ecul e, such as a dr | ead,

xambgotrpemt@bph@m aan Zharidentifipd ibagedapppn agen c,of stablhty of a
r%cfep g? ge%ﬁluf’aﬁflg %gtfogﬁro}n%%'()fek&%sﬁ&? ok A1 HRY Hodﬁ?ttﬁeoﬁablhty of

the receptor can be screened for their ability to further modify the stability of the

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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receptor regulating cytochrome P450 expression.
Mol ecul es that nodify the stability of the receptor
w@av4be1sTr eened for their ability to further POOU$2003/023241
the stability of the 25 receptor in the presence of
one or nore co-regulators. In one enbodi nent, to
performthe screening, one or nolecules (e.g. of a
set) that nodify the stability of the receptor can be
contacted with the receptor 1and one of nore
co-regulators, in each of a multiplicity of
mep bt aomparsd tol (i enec eth}mrothen wndaltiingfeutves and/onta(ehs unfolding

cu ¥ e TEORHGF A Sk QP o o 'S8 andror G

th9@§9+ 10gs0f the receptor can be nmeasured. An
olding curve for the receptor for each of
contBaseérqoomaﬂlet gererited glater ence ¢an Eetsimiie Mhether the screened

ol oy B, BN, FEIRRL R, e o

reEHIaMRS AANMHAE 1B&t{f?)wlﬁéiﬁeruﬂlé%dle6ﬂes @ty wgorists drhaﬁagomsts of
receptor in the absence of (i) @fy of . the nol ecul
xcmobmtlp h@et@@dlsmn o dwrtharjmodifieption rséa@d}tﬁpg ithe rengt@dm indicated

rm ne whet her the
b’é% a%ggﬁ{@éggfq&h g)rf‘a?reo Q%E&t he stability of
t he Ine@tﬁéﬁ @fibddimérte of)the&ﬁmmmnf the keéfectoof o mglecalepsieh as a drug
and thus identify whether the nolecules are a

lead, @ihacBeTIsiabolfm SpEHi Aty Y ARY At YRPioRc ?tﬁhélsm can be
dgﬂgﬁéc% ‘3037( ﬁgr C&%Sﬁq@fé'c{ﬂ'e& Vi@ QRS ALREGMmal Ssthlﬂﬁtyc adrRd more

nge in the unfolding curve of th
parracldprﬂy;rslnﬂ ﬂledhblmllal emfudingenre of a rdtxeptpnﬂ@mmgaﬂ\ates ¢pgochrome

PR Seiono et ohe b S e Teodioiaiie GERCRT B ofoeptor can

bé&BdrakiRl ifeMheR abme% td Akt ERigdhdiheandl wmﬂagagnmir&cw 8 receptor
that nodify the ermal stability, and nore

1m@¢pre@@ncarorfyneg1hmptequ@guhar$ral unfol di ng curve of a

T e

chiitgctingakpieosptoawith loae st meenellidgands () of adsit) thiayshify the thermal

iy h(:)rgllu"?zlc1 Ig’gtt:}qe%g{qutg)l}g{zlg‘g Y nfrgJPr%Id;H% %ﬁgtﬁgﬁ,lgfeagh of a multiplicity

of Qohte@Etsat PhS muliiplfity eé?o&gita{fﬁéiﬁ cah tehfatday and 'aoﬁhysldaﬁ change
screeni ng can be ‘acconplished by contacting t

asseciefstlo |W11>h/| the theemalk unﬁrlémgf curive affod sthe eregeptobfasaa sémytion of
that shift . the ther Id|n curve

BB AT o O L Y R ol e o

tHBebdpidr 8 iat finctidih oFQéth; ?érﬁ@f&can'ﬁh@l Baibdricpltéd:i The th%rmal unfolding
contai ners can be heated, and a hyS|caI change

cuen thehats gengrated chw be gempered wtid(lyFasy of l}h%ﬂ%ﬂlem@ unfolding
recept e

o5 DR B s BEhhal o TR B Bl fh TRABEEE of ()

ahPof the molecules from the set and/or (ii) the co-regulators.

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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the receptor as a function of tenperature can then be

generated. The thermal unfolding curves that are
w@eoenatied can be conpared with (1) each of theCDUB®N3/023241

thermal unfolding curves and/or to (2) the therma

unfol ding curve for the receptor in the absence of (i)

25 any of the nolecules fromthe set and/or (ii) the

co-regulators. In enbodi nents of the screeni ng nethod,

the containers can be heated’7in intervals, over a

range of tenperatures. The nmultiplicity of containers
raveptohe theatad anfadding lctraeenan deyplotiedpsyesfupetionc bfiegperature for the

associ a th the thermal unfolding of the receptor

8ﬂ”5@‘ﬁ§égﬂ&@& OLPES- each heating interval. In an

al t ernat emBsthRehi6the Rventdéh, thinpariidt the ¢herfalPunfolding curves can

containers can be heated in a continuous fashion. In
be atrotiphshrdsbybeomprsingibe midneint temperaivessalnigg cagh unfolding curve.

A UBLBE2 5 B GBI B o it

chitveV Eh€ A cak bp Ireﬁdﬂ@die&smﬁueﬂ wsidgintheds wamﬁrvat wrthoéemkﬂled in
the receptor_in each of the containers.

ﬂ&%dﬁ%ﬁtg »oWebPreP v €heloolh Aok i 3R t%@%h%?ﬁ%\ (1994); and
l h
dgg&bm nt te’lTper at ure %caﬁ.l_s«ﬁct?%”& IGI00 80@%“ ng the

each unfolding curve. 5
The For dyampie, thenPeroditaack the'l'mal usfolding toampecat be édentified and

cPBAHF B8 T ah At BE (PR PO e ol 36 Tl FRIGE @ the

tl%lﬁ'nhl' &Qolﬂih dub® Rk the tordn $he abdéRelof (# an§;of e rAdlecules from
em Soc. 116:2717-2724 (1994); "and d eggq,

tlfe svtareit’ora(u) thepogegulaterd in thgeantaisyp.. U. S. A

90: 2 1 | . . .
t her f%ip’((? %8%)([:18?2\1/1 e ang{?é the enrI Iﬁ?tﬁo-gi dgéaﬁlgr@g ??P be similarly
csm ﬁﬁoth@r érhige ﬂhenﬁblttaifdsldmgfonfveé Linglremputee Enztlhtﬁalnidols For

oId curves and/or to (2) the thernal nf ol d
xRN, F6R chbfe th emabusfoldipg cae sp% Bp cempired tg &)rﬁw ofher thermal

uhﬁ)?dﬂ% cBRMS eﬁldjc;rot?]hgt) Nfie SR AN LR 15%'Meh?or the receptor in the

co-regulators i1 n cont al ners. rnatively or
abgbtd pH(idlahny , ofahe emdlecudest fremnthe sanfud/oi (D the roweregtdmtobaem the
S|n1IarIy conpared to other entire thermal unfolding
"using conputer analytical tools. For 15

ex arr@a%d xﬁiﬂﬁﬂh@ BEhdrtel ReGBhe s it GHEMEr &3 ofltBe screened
npared to ;11[% the other thermal unfolding curves
2

nmienu&ﬁs fagheqrzhift the therarabunfolding Perva gf daer speerier intthepresence of a
ot ?‘%%{fé%tﬁlr dnd {htﬁg fl%?(ﬁ? i”\?&?etﬁ% §! n)lolgwfe kAN (ﬁ[ﬁ)gt c%u:.!m%g‘gomst of

Set co-requl A0r &
x@@cﬁtﬁ@tid“lﬁétﬁbolmed upon t he generated data, one can
determ ne whether any of the screened, 20 no] ecul es

fur t fBE BRIDORS { Ple theyresant amvcafion g2l ANV f cjaining whether
i E&Rs Hhat' hifk RBI/BF FHARE Shi?f the thermal unfolding curve of a receptor are

distinct from methods that do not involve determining whether molecules shift and/or
further shift the thermal unfolding curve of a receptor, such as assays of susceptibility
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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co-regulator, and thus identify whether a nolecule is

an agoni st or antagoni st of xenobiotic netabolism
wab@4oetibbds of the present invention that inveCTES2003/023241

determ ni ng whether nol ecules that shift and/or

further shift the thermal unfolding curve of a

receptor are 25 distinct from nethods that do not

i nvol ve determ ni ng whet her nol ecul es shift and/ or

further shift the thermal urolding curve of a

receptor, such as assays of susceptibility to
ansy artwngbllgigsof theipfaicia ib rtlmlprn@nw ot the abseane pHadyolecule being

.bi_ndi f
e en fndier 1Bh G Abpat St Rl i N BARF BB tdufeper any of
the Metbleduddsahsk bidd @ 8e ?écbgtﬁr shifl et 1BsHa SnfldinPehdve K)ﬂ théReceptor.
to those of ordinary s in the art. For 30 exanple,

see 45 Jiscpgged r@bomgnolgméwhezwosaﬁdﬂ@ lity g thern@gﬁtor can be

SC?geglr g?%}gé gggﬁf nv olv gll Iggdl aﬁe nsga% lﬁt t exte n?é%&%?otﬁ %ﬁrﬁsgence of

- Q%Mbﬂlﬂ?&ﬂé'xeﬁl@lé ,UBaROIEDMIP 4t knbSmatodhodiftifecstability of the
o the protein i

nin the presence.and_.in the absence of a
reqeRteis Aa8 Rsetderned @griny efBameE Phifcnified rgREelSpRIAE Hisreceptor,
nféfqdﬂ%t ﬁd %%%?s c?):-) %@sto!rso ERfcoMAGHARE, B8 Yndculds Iikﬁown to

es that | e receptor shift the thermal
modify kit stapilityrofehorfectjter are cdpratto ads “déts ofismbdulebove,

I t dif h tabilit f. t t
Ton’ Fithé Brabili oFTHe vederiqhiie Mifher ool incsP misSSfiRist pyrotecule
fhhethet RPiahdl tay cRhictivafr rd?ocﬁ@fr&k fof aE he €0 Cifie Qfacepﬂ)r and the
co-regul ator. For exanp ecu es %hat are known to

melsgileyirern dhe sestsianie; wenfdns Fean mé@efmlbﬂ@t thaangjecule fremyfhe set is
: egdeng t&f hd I%%%{)toxo I}Vhérg %‘ @%e%gn Ot tﬁcg EJ) ?Et?\;a‘?orf %h tfug %vay, it can

uding co-a o I's
b€ Aete@pines goi she 1ﬁ01l‘eculé) oaeiticeasethe teffectlml edmubesctibodiningtenzyme

npdi fy the stapility of .th pt or referred to
agiity andlor othsywise Pea Pt pEgobiaTe @?tglPﬁ%Sm‘y of the

rec eﬁttﬁé stapilftlof Iﬂferreg%ﬁ&f is @ektleR iduendd BSBRE ﬁfes&{ce%f a molecule

nol ecu fro a co-activator of
froacthet ©t angd accmmmsbrtmf thi eeqeptos pis cvongpackdt lo>ethe nﬁ¢ee>tmlaad the

fotestl n this. i.s ndj,cat i,on

oS P3P o S0 oy RERE RS BB the et
ah Q6@PsM5t MBS rédepiddviRnas 8RS freSénck b 1EOcREdprdssdrOn tHidway, it
this way, it can  be determ ned that the nol ecul e can

cathbe éatﬁémmé tagts @étm@ﬁm&e arugeqreasalibe ieHeeigPrep Amgmetpholizing

SOOI AERSLSR, B e il

furt Bﬁmlmdlrﬁd)lemld:snthaﬂ‘lsinﬁ Iﬂ%’&mﬁ&alo.fnfﬁidmgl axevd ef the reseptor can
SR N T RN T L
Segﬁx%sérﬁe Sf! 2 cGRedultflh: a@loa%ah{mé hdgcdl® ftbee H&m td&nift the

an ant agoni st o e réceptor when in
thermslandeldofg dumree afthe egpeptoscan. belsareehédsagaimst a panel of identified co-

regulators for the receptor, including co-activators and/or co-repressors. For

convenience, the 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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20 can be determ ned that the nol ecul e can decrease
the effect on a drug-netabolizing enzyne activity
w@pa4or010t herw se be an ant agoni st of xenobi ot PCT/US2003/023241
nmetabolism Simlarly, nolecules that shift the
t hermal unfol ding curve of the receptor can be
screened for the ability to further shift the thernal
unfol ding curve of the receptor in the presence of a
co-regul ator. For exanple, tolecules that are known to
shift the 25 thermal unfolding curve of the receptor
frop@ fhebRt Hcareapeikt af aioetemorpaheal inothe ipdesehéd ofettle co-activator. In

regulators for the receptor, including co-actiyators
(gt 685 be SelssBe IHFghe TlfRHn CERARISRR dht B frbd drog-
. i . f i lism.
B 0 S D80Sk 2y il
ol @€ theetherntdl unfiddinpenrnel of uhd cdeeptoy ischimther sififtechin the presence

receptor i.s farther shifted in th resence 30 of
of b FELRSPIS {IPBIT AT LB % ROTEPTEOn O | PRgBrPsE gomparcd to the
re<¥ ﬁﬁ'%ﬁ kheARofeOHB Fobfithe Qetldlhe, THRA Mk N arfiRdichiiéh thBY (BE Hokecule

omthe set alone, then this is an indication that
frarh ¢harsst é< e enta@piigof/ the oremoreTicwdr doaprostaoe of thegorrepyessor.

the set.is an oni.st, of. the r. [
tn 5 e f G o TR, B pl dIFGEP R 8D o (s op  drug-
méteb QA eAziRat adtieyMehder lothed kel ber e santddomisef dfe abnobiotic
on a drug- netabolizing enzyne activity and/or
mefebdisil-se be an agoni st of xenobiotic metabolism |f
t he ernal p ' ur, : cept -8 f U,
i p?%e{nﬁ A Ab D% pg@v(%?ésa 12 dds F(g ﬁeg’trlnﬁftu{hgg aggftﬁﬁts or

shi fted*l € presence ecu

. antdpdnBtscof Kepstdstio metdbolitie based phathe dacle ofiffarthat modifipation of

receptor an h ecule.fromthe.set al one, then .
SIS S/t s RO AT SHEET RGOSR FVe P GrietshT gggolating
c}}'t?ch%n@phgg irsdsigaf the receptor when in the presence

of the co-repressor. In this way, it can be

det eByi‘testt ofhftrtheh enadification of sdabiliycofothsarepentordrqregie further

on..a drugs .abqlj zi ng .enz RYJ W na/:
Rt S S BB 3 ra nigitican
fRBEASINLS By nbNarthéredafge innthe stdbility alfsthe peceptor &6 the presence of

nmet hods for_ identifying agonists or antagonists of
botkrsopplsenle fram Abrosat i BLoceeWAlor (es sorpmared & thepegptor and the

R ' f stability and/or a |lack of farther
m@ﬁ???iﬁ%ﬁpﬁ%e nfol ding curve of a receptor regulating

cyt oBiritmk dP4blhenshifessthe therthsl Byfoldimg kuryé of thetresptor” or “no
dification of stabjljty of t receptor,”., or_ "n .
U T A HB#?H&?Q/ g‘Fé(Bi‘{fli §r PRe it é*c‘é‘ﬁ?“g ghat there is

ei;pﬁer b3 ifSahchitaurthiedRngSothd F@hed thhfed BNthé IsRANGS the thermal
urther change or no further change in the stabilit

unfbldingcuree op therreceptartio th presence 06 majenule fordhe éﬁla\éX of a co-
n{g@@g%:(gs? coiﬁ%ar?cﬂ% e ?e%é;gtg alljnldathg EOQe%ﬁleci%EB%ee&t)t. o the

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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nol ecule fromthe set). 20 By "lack of further shift

in the thermal unfolding curve of the receptor” or "no
wo eoothenoshi ft in the thermal unfol ding curve PET/UB®03/023241

receptor,” it is meant that there is either an

insignificant further change or no further change in

the shift of the thermal wunfolding curve of the

receptor in the presence of a nolecule fromthe set

and of a co- regulator (as @bnpared to the receptor

and the nolecule fromthe set). 25 In enbodi nents of
colrbgressov.ent i on, an antagoni st of xenobiotic netabolism

can be identifjed hased on t.he | ack .qf further .

o EHRERHSIGTE "enalPRs MPtabRliFBrcan heddgtutied i ggreening one or
mcBidla def of Ho1ddifss TRt rﬂéﬂigl e RERLRI \OF RS reReptBE RRUBEIr ability to

regul ating cytochrone P450 expreSsion when in the
fupherseotify the stabiity afthe vedeptor in theqiressnceabai aremars cofactivators.

t he. jnventi.on,. an ni st of xengbi.ot i |+ Lo
Mot e EaRERR Bt s FOe B GO b bl Boditying
th o@bilitF 8t iRteddptsitaditsctivedasbver IF @ke &fnd fuithBemodifichtion of

in the thermal "unfolding curve of a_receptor

the sighiligy phitieagecpthiin the Mesmce 2ha saleaie ahibs sphandpco-activator,
BT B AR ORI BFIISEOOR By b oo

wiesin e prdedtice bf e dovactivater ninrthisowey, such moleeulo tambesédtermined

of nolecules that npdify the stability of the receptor
to bg an pp@genighiNepgbipts HF%;PP’:;%P modify the stability of

CaflPa{gg%JSs{ @ I&Eopﬁeezcﬁ#{ﬁﬁe&) bﬁﬁcﬂngﬁﬁ@ or more of a set o

co-activa Met hods tfor screening the nolecules
méleonted tet shift tler thetrealrurgblding cwvefafrthagecaptati foy itheyr ability to

the stahilit f the receptaqr, are described above. |f
forthgy if She et obatEing SRR i frSgttor i b BresRR o ook pr more
co-AtRivEREE PLRMIIS fér1RreRhidE e ®r ord niBleds| of thY seit e thedk ability
and a co-activator, then this is an indication that

togunherrsbifethaiteernral welding cyree afithg Aecspion pe degerihedgbove. If there
ish ei(:@?t%l\g{/ shifNEMnd BehhQ BIERENCG0L of R &9%5%811118\’@% esehd? of a

., such nolecul & can e determ ne e an
maktalg wfithd sefand an@dctivator, thémtiid issm indicatiort thgosichtmaolacule of
al so. be identhkgd by scree inﬁ o&g or nDQﬁtﬁf a set d
thgset jpaneanipganist i the FReppior fehep HB g Presacs i thg ce@riygptor an
frar, =1 o VI ; hen shift
oo ARERRbEL 1ol iffan o B bbb g, S he
pr esAnegowht afixenobiotimmetabelisna can beitdgnifiedpst seprpairfgemne or more

creeni ng one or nofl. I l.es.af the. se £ L1
oS HRET SRS Bii RS BRSEBHLEr Blecb e Shy B RV o e
mBHITY &h&fstabilfy I SFC@Bt eéepddreind feChicharde adfoyee of indr@baepressors.
is no further shift in the thermal unfolding curve of

Methods Seregsresningnthe meolgnuiasdre tst s fornbpis elfees oo further wedifying
thg &garlfht l%'efgﬁ% te\é%tgf aretcﬁg&ibteﬁ'a%o{leg. BhéA qé 6 By ki fication of

the stability of the receptor in the presence of a molecule of the set and a co-repressor,

then this is an indication that such molecule of the set is an agonist of the receptor when
in the presence of the co-repressor. In this way, such molecule is determined 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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the set is an antagoni st of the receptor when in the

presence of the co-activator, and thus can be
waledeoniloed to be an antagoni st of xenobi oti c PCT/US2003/023241

nmet aboli sm 20 An agoni st of xenobiotic netabolism can

be identified by screening one or nore of a set of

nol ecul es that nodify the stability of the receptor

for their ability to further nodify the stability of

the receptor in the presencdl of one or nore

co-repressors. Methods for screening the nol ecul es )
Méthods fonecrseting one tihmbre mbleedes ofitheset foe theirobilityite further shift

A S B S5l i S5BERE PR o e

shitf il 18 KBHEPLEb1dinE dubfe HF 1818 eareptopin therPadseficd of dmolebee of the
set and a co-repressor, then this is an indication

set had asagetepressoacibbe this is lan indication thet sesbrmelecee afffpe set is an

rec r _whe LN the pr c f - . :
ocpRESL B 05l WL PR LB AR SHA AR et o
xengBiotis tne@fbok§hobi oti ¢ nmetaboli sm An agoni st can al so

be identified by screening one or, nore of a sef of., ...

| @B smbggimeHtst ok Fiet PropeR MAHGNIoR) INGHAS |nafitt§<§fscw{ {flgntifying

f . i kel i $ur i+f

bl RAIEIL ALabIShE, BT boigb Wid Bt ik ibRcus
sugh @s anizeg cdnditaee arleadyrie an antaggisisfona seceptOr 2EEMEtDEEYBThrome

PCT/ US20Q3/ 023241 . 21 Met hods for screenin tonec:lPor t bind to
P50 SXPRSPERLIMGEN BF therpzessate ph? cPHieglatahof opy hh dpt Pofyn
the Ii‘écfe?tog LD L8 AR fo A s HoR Shepdhsy theQixpiddSioh OF BRIgOMe@bElizing

descri bed above. If there is no further shift in the

enzgmesral unfol ding curve of the receptor in the
presence of

| | e of ~the .. -
PR B TR DS AP e v
scb&hirgS a 3Roleciag oy B 28flity he medifptier stlitty ofatrbesptor regulating

presence of the co-repressor, and thus an_ agoni st. qf
cytestsome tB450 axprassipns i the magleas, dges ol o ttﬂeé stabﬁlty of the .
' b&Hbd 16 d bEERbbibUE Abtabolism.
BEA0E e EUENL i REbis SRRl bAgabb L Rbaboton
" nonkagaoihst "enitodinsente annob-agonisth ef menebiotie, mewbelisnnscan be

ideahefof et rvipenfriok i D%, B7AY EprbluBiging curve of
a g&%gto'k E‘eéﬂ@ciﬂ%&%&ﬁ:ﬁﬁﬁn@ﬁ% EQrERH. atfake mlecalReddeB @bt shift the
oes not bind to the receptor at all, and therefore

theoresl undeldingoneesd thawsceptorn diesholscde car byjideatitizshas aaqyagonist
nz . _For. exanpl e, a non-agoni st of xenobiotic
Oﬁﬁréggﬁ?ﬁcm?%bé’ﬁsrﬁe identified by screening a nolecule
for i Sephlhbthéry edabodigdhd, yndnbaponisab bl ixeyotdbtica nietatefitmr can be
_requlating 15 cytochrone P450 expres ioF.Pkf th&l. bili
idephiied:bE sarsering one b aary of pemuliipheity plmgiecplgs for their ability to

mogity Rhe Etablttli%g?f@ lréac%g'iog trc?@i’l]atﬁgt %(gt]'ﬂl}% nt]{' PAsRexpression. Molecules

non< agoni s Xenoni .
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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I n anot her enbodi nent, a non-agoni st of xenobiotic
nmet abol i sm can be identified by screening a nolecule
wo eno4iot@doabi ity to shift the thermal unfol di NBCTUS2003/023241
of a receptor regulating cytochrone P450 expression.
If the nol ecul e does not shift the 20 thernal
unfol di ng curve of the receptor, the nol ecul e can be
identified as a non-agonist of xenobiotic;
met abolism In yet another &hbodi ment, non-agonists of
xenobi otic netabolismcan be identified by screening..
identifiedrbynsresnoig enenarl moys o myltigslicifr|of neleayilgsofor it ablhty to

RIS e R oS S i S GEPB ms mssion.

MbRehlesthaf @6 nbDMif thelthemsl ﬁbfo'ldlhg’ c@ive bhmerre@@mme wiestified as
identified as non-agoni sts of xenobiotic netabolism

nanﬂgethe@ xenaliotde mesdotigmt Adolsewles that do gftithe thegmalpindplding
o AP S bR PG IS, 5 A gorma

urﬂ'@lﬁn%r cuié of @hb feePtes svhies .in Ve eraseres dfhade érumbieeco-repressors.
nodi y the stability of the receptor

Mglesuleh dla dlat Sprther shify étﬁﬁ’ therpal wnfpldgmg q%gfﬁ}ee@cggor when in the
pr@&?c@gpz{‘ Sledr |T%or bE GARERd h§n&§£$ﬂﬁ|té S RenbBlodé hletabolism.

anot er ‘e ment, non-agoni sts of xenobiotic
et aldethiogsninse Heen \HBs@ilRd/ 98¢ 0for RIT idiSeidioati@p o8 4zonist and

identifi cre ne nore.of a tiplici
st easbioBF el Sadased oo PRI RRIEHIE: iy b flown to
mH@lffgltﬂé RELARY VAR dhifi 466 Rhérnal Afdlaink NEry o cthe Qﬁ@eptor and
expression. Mol ecules that do not shift th

scr¢eaingesuch m@«r@iqsgfor:theu@bdﬁy ttqn farthee modify the Séabla%@ﬁ gyddy shift

R e AT ey e
for e prevididg rofbgich chekeoslds fiw rcohjlnﬁct[onab'nthlmy itlentffieatidre of such

shift the thermal unfolding curve of the re
m@lesples rast AZOTEE SE nEEagnish é<e{5<.> bigt énegq_l,)oﬁl g@fl methods are

pARLAGH ?@et fit 1dt3ﬁ't'i1§/ng lv\%iﬁng ff%lt Jt%%hél{‘ RIcBBtbrsY %Wﬂicﬁglgwds that

curve © e rece presence of
bmﬂ{mﬂmmax@unaﬂaun&nowﬂent|f|ed as non- agonlsts of

joti t abol.j {
<o Bl R E38H B R ¢ 2 TGT DR GBiths cume o
tHRMeBGARY Gbfered t aibeld at iaC-¥et A donsenirep da® fbe obtamed by the
providing nol ecules that are known to nodify

scsceaimg of @/maltwh@xty ehilifferqn maleratasa For priasris, ﬁgoléwl%thelf modify

%‘Qt'fﬂ?lﬁ@'e? g%)é(r)rs SJneBE'o%?aﬁéeﬁC%gﬁ% I?ctq‘gf/g 8}1& Reithore of a
n?ﬁéﬁlfcﬁzteér??igﬂew;ﬁ?golgﬂggd ddnﬂ theirunbitityoto tﬂm]fdlfryeﬁﬁ:pstabﬂlty of the
ro5POT. Y16’ T8Ol D IS B 4he e SERRiPB RF P teeeptor can
bl g?tg.fé{ezl' Qﬁé &?ee%%ngs&‘:tiie]o? rﬁfgla BEH éﬁﬁ:ﬂ?gﬂﬁiﬁ&@nt%olecules for

oni sts xenobiotic netabolism ch”nmet hods are
their ability to shift the thermal unfolding curve of the receptor. In embodiments of the

invention, the number of molecules that can be screened range from 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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particularly useful in identifying Iigands for orphan
receptors, for which ligands that bind to the
WO ewep1w@n7 are not known. Ml ecul es that nodi f yPeES2003/023241
stability and/or shift the thermal unfolding curve of
the receptor (referred to above as a "set" for
conveni ence) can be obtained by the 20 screening of a
multiplicity of different nol ecules. For exanple,
mol ecul es that nodify the st?bility of the receptor
can be obtained by the screening of one or nore of a
reqenton ipldach ofthemultiplictyerficonpinstasandeftenatadeicrusetit to unfold. A

to. ify the stabpility of e receptor. Simlarl
olsdieBE chanbe priee R bt e Spinldie 3 BieGbieg Belip dhighned. An
uhfBRIKEEEDE Br théBecepRr T GHich @ thy cdrtdinéi€ cae bt Pendhte@NEach of
or nore of a multiplicity of different nolecules for

these unfelding ghtvies yean desepmparedhéo ((hepash ofyHeopthem yniolding curves
t _ i ! 84

Rl GFORERBEIYLE SRRPUTEN SeBlol B METLLAT b e

maliplicitp oediffecuns afvtecules. one million. Ml ecul es can be

screened for their abjlity to nodify, the stability of
the Breddipes ﬁheogen&rmci At erhen deteprginerghelhar qpyof ghe screened

dSRcliRd Iﬂ&ﬁg tRed6 8 fins r%c@ﬁ{&ki f X1 R8difRHAOBNsBbRitP of the
antagoni sts. For exanple, the receptor can be
recepibaistindicated by arvhange imthe uofoldingrotnvee pif iths tegepgér. If a molecule

di.ff erent |l e es in each aof mul tipljcity.of .\ -
oS T 8 st R S Re RETIe bk GSisY pohetpgr it is an
a%&ﬁs@ Rt ah ahta%&ﬁ&fbﬂhf re&ét@omgma@hg Glytoth@inCPA0REpREsSiofi dhen in
e treated fo cause it to unfold. A physical change

theqpsesehest afk aprreulatos by themgibads dasciibpd abs¥ept or can be
measyy ed. ] c r t.ar qfQr
et o S A0 AP e et
uhfﬁ;ﬁﬁﬁg ﬁufvel «5!11‘c tllgdmeprteﬁ byam nxghed }@r'ma‘tackot the(sh%‘]eeaii‘[ghnmﬂlod for
.the other unfolding gurves 5 and/or to (2) t )
ideRtIRg APIETLY OB ARBEOTSE FOE S¥ABPIe; wetrﬁ%eg%%s@ﬁgﬁ gantagipd with

ofid ok Nfore ¢ & rﬂhltfglﬁﬂ(ij Qff Attt aledisCRULRS- oBaSAMltiplicity of
upon t?le gener at c} ata, one can determ ne whet her any
corftainbms. Skhrecemtainersohe balhestedpatidf 3 physicad tchimigei asgoidted math the

BT UATE SO oS TE e et it SR S S yfpormal
uhRIERE Slirve Kdr tBe FRpOH ban B gérRetitéd 85a filketioh abiehigeyat@t for each

the receptor, it can then be screened to identify
ofyiietchBiainets. i s an  agoni st or an antagoni st of a

recept, ol d At l(@%alﬁ%g Cé/\ﬁg&hEa?lgﬁe Eééxgﬁxgeﬁﬁ{évﬁﬁ 2@2 rleam o thé other

t he presence -Tegul a
tistemalr infeldinghawees anidfor tan2)ythe theaalulgsldigncupesssfor deneceptor in
unfol din

58 bk BB A e et of o
iRhE& B9 TTRIF 6L ¥ mal unfolding curve can be identified and compared to
the Tr, obtained for (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 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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15 identifying agonists or antagoni sts. For exanple,

the receptor can be contacted with one or nore of a
woredotiopdidrity of different nol ecules in each OPCHUS2003/023241

multiplicity of containers. The containers can be

heat ed, and a physi cal change associated with the

thermal unfol ding of the receptor can be neasured in

each of the containers. A thermal wunfolding curve for

the receptor can be generated as a function of

emperature for each 20 of the containers. The

themad nafolding sheviernf theregentor afrap shendvppwresicdia iWeptify véhegher it is

of b of b a0 BB YR S0l folflon when
inodhs pﬁ@@ncefofaray-regulmbebmhetmahml deycrifeddbbier ent

nmol ecul es. I n enbodi nents of the i nventl on, the T. of
eachln [Eyegimenty Sfdtheg invigrtien, carmiseonlefenthermald sla#d assay is a

oFREBELF A0 e, S g0t ) ISRy s

agtmﬁsmd ah amgagbnrstsa)ﬁmnobmac metbplion. The ntieroplasetheenad Khifiragsay is
th I tipl t I l, t t |y,

o irest B Ve PR RE oL PR o S s b s mp pules on

el iferla RS Bl acoghing ourves and/or to (2) the

thermal unfodl ding curve for the receptor in the
abs elbethepryangnaespts; had applicaiién of thy Imf:roplaftef thegnal shift assay, and

R e o BRetr e bRG-BERERLEY A3 e G Bhpined i

U.S‘;lePaftéiﬁfN@d. auTooladi HIBLE20e 6@01110€; 62682187 6,283,085; 6,268,158;
nol ecul e shifts the WD 2004/ 010107, PCT/ US2003/ 023241 ,
62442084291, L% and 0R§3 Sdeywhigh arapll heselspingprporatedsyreference in

tﬁeﬂee%tlfé%e C*i“ﬁ‘@ Hﬁ‘?r g@té ﬂ@ﬂdl fs%ﬁ%?aym cdsgedi i thédl rﬂ?%ﬁéee%tcm be

an an a receptor atlng cytoc
uM&G nﬂ]&]pﬁl&ﬂ’sﬁhe ScrebEing melthddls desmnbsdaaimce/eof a

co-regul at or t he ods desc abqve. |
oo d B SPIgte Al THUh SO DToN st ALY Apdout of ligand
bﬁﬁirfgtafﬁﬁ%ymesasé’ay RepBAds dfou B Faxt ﬂhﬁ?éé&h ﬂﬁ?&fb‘ﬁa kctive receptor
denti fyi'ng ands and identifying such lig s as

1sagoh1ghlu'soxgam@n a@mﬂm ghaf melin @bpmrat@vqlmteébaalwrgmrawrﬁe that is

Cr o at h r hi f e
TR TRl B Rl ode HeS Eba E engrev, hen o
nﬁﬂecﬁléftﬁndﬁlb%%bé}ﬁoﬂ the ﬁe&@tdrhﬁﬂtﬁ'ﬁhzé‘d Banh hiyputfpréportional to the

é%i receotor The, theory, concepts, and application
llgm %qya{béls shigiingthe gﬁﬂgqmtég@a?augmp a higher temperature.

appa f t
L e
rcﬁ;,uﬁé Badidittivély( Sl &P ompouddy, nibd ﬂuoﬁs@ﬁs oPdBer &rﬁﬂ]ﬁpﬁﬂﬁq labels

(GERL R T OBYE HAEPBor Hec iy ke Bfentied o tieial Atoldng of

bRIMIIERLdsE -ehiB] BhidioR | RbRidaBfotBds Bitidsic RS:@My, if not all, drug
di scussed in these references can be

target biomolecules. General applicability is an important aspect of this assay, as it

obviates the necessity to invent a new assay every time a new therapeutic 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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used to i nplement the screening nethods descri bed
above. 15 The mcroplate thermal shift assay provides
w@2dohetarodynami ¢ readout of |igand binding af PCTiUS$3003/023241
The assay depends upon the fact that each functionally
active receptor is a highly organized structure that
nmelts cooperatively at a tenperature that is
characteristic for each receptor and representative of
its stabilization energy. Vﬁgn a nolecule binds to a
receptor, the receptor is stabilized by an anount
tomrromtqrua@m anﬂ@rumﬁlewsm@aﬁ@ doitagilalgraf finity, thus

2 B0 SRR S8y g o

anktAWRAIFR orb 8 ighintASERYbaSis basedidpot ABS cltdpe il S@UI,{ istween the ligand
radi oactively | abel ed conpounds, nor fluorescent or
andyTRespterHS B ewid: recepter and e goesylafor FhasHeroplate Germal shift
n ar
T R
incleaightahibr pddidesiacicndes Ioﬁﬂietredeptdm;nyeltlng temqieraﬂilﬂe dr ug

25 t rget bi qnol ecul es. ap.
i npothcapteseRY Jayantign hep, P@ﬂl&@éﬁwﬂ%ﬁ b6 Wpiiins™yigands and
th@ 8fibdt¥ont &F sublY ﬁ?ﬁnd@ a0 8IS DRUNIEY S ih hiiBled r@@éfhors such as a
erapeutic recepto protein becones avail abl
miétlﬁat keeeptou ﬁlahgeguh@stctmmcmm@ﬂ%texa@saw ow ng t o t he
pro rtlonah

Pf PPRoandie S Sl vty bl Gsdd B3

with 8¢ ﬁ%aﬂd“@iﬁdlk doPthifof ERU(Q'aﬁH Brep! ﬁﬁ}stv@dqﬁﬂ)tﬁ)es of the estrogen
nanonol ar can e neasured in a sin experl ment .

refémier, fatiky. tFeserddmaing tontaig $ag knawn %g}ch@sjtes,oone for estrogen like

oSN Bl L5580 KBS AL Bk e
1d€ﬂtﬁiﬂy01|i%dnﬂs tthae RfePstfith ee &to@er Q@éb@torTheEH Nigheds, plotiece an
t her shift assa%@can be used in the identjficat]on

olgervagd ansrsess innbe stability ehths receptpr Ve it Propetigaalgdhe inherent
%39% q{éo hfe change in the T. between the |igand
receptor and the ligand, receptor and a
co- r Eheligaat binding duineaio pf avdedrrecapidrs,sinidf co-fegalsaypraieins can

be used,kto, neasu tiple Iigand.bindj ng. events on a

be PrRFEe abing: Sandas MepubBiBh g BASPPHAT Fik ogOdeulator
p@tidtdead 86 %%tﬁésﬁedﬂfsﬁﬂg fHshdafRRABKY! The HhatiRd &s@Rtature of the
I'nvention has particular utility in the identification

pwifidd prateds of irderestran bgalsterminsdttyothe aniceoplite theganlghithgssay in

agoni st o onj st uche tors, such as a
uf Bl apd uCfe BRI ot By PRGN BERER: o paso
expr piokcles 4@ frovided ahg! ﬁablhhe the mﬁtorldi\/mtﬁre@n $mth small
be used to |dent|fy ligands that interact wth
mojegaled gsnNbY w§tainsdaby, serempg da t&ﬁdnmmatetth@rmwhlﬁ assay, as
re é{pédytgefbo% H9e nﬁﬁﬁa&‘k’giegﬁlall{)ﬁﬁiﬁ%lgg i ﬂllg] \sbdeen IQ:F Pange from about
onal ns cont ai nown binding sites, one for
omsthoogad té bhkemillion. The small molecules can be natural or synthetic.

l—a

Ty 1|g that interact

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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conmpounds and another for co-regul ator proteins. The
present invention can be used to identify |igands

w0 b@a/olader act with the estrogen receptor. TheB&I/US2003/023241
| i gands produce an 15 observed increase in the
stability of the receptor which is proportional to the
inherent affinity of the ligand. The |igand binding
domai n of nuclear receptors, and co-regul ator proteins
can be expressed using starffard reconbi nant net hods
in Escherichia CO|I. Co-re ulator peptldes can be
Synt \hv 0 4 Red : e & i

tenperature of the 20 purlfledprotel n of |nterest can
be dMeehqunh@ebiveenhdesmbcd)pﬂoattbetlldeuttfwatlgmlemd d@smynatmn of

b d
4 A nreere Snbaing SeagaT g R OB i e EbY R and drug
nfe%@ﬁhﬁ% eabyrh&heiast by metdtusduch aBldr@gClHaQéS AdnofBie screening
obt ai ned by screening in the m Crglﬁsuat e thermal shift

n@ﬂ@dy andsconcepts rdesefited ahoye care mqually gpplicable fiypdgtermining the

L b R R ReaRd RORREMAERA: R o s

Thatii.sf:@dsmhrbe&wm isitlubteativeo€ theansthddsy butsiosliduldrbd emdekstsod that the
have been identified to st abl lize the, ggc(‘?t of )
disppssionand copespty 4b@§%0 oSt 2l nogrpgeats 1&3}4@%& Hagopists) and

I
qRElond nﬁ&eé:re&% e;Hfé’befsac}ttoo‘?ﬁ(ﬁﬁ rpa§ %Igemﬂ ffd the

ragnents, to nmeas on t
restibiinig| dffegt oﬁ xehebiotm IlBEllbnhSﬂl)‘ 1sa:r$§sfeenaglesml the eff&@cqn a geceptor

g reg i e S POR allrs s n AR B Ao SRR ot o

for hbag Qohéw dlﬁg eEMnd @ab cBlafince andddselibddeid ScBuetz & Strom,
bi ol ogi cal responses. WO 2004/ 010107 PCT/ US2003/ 023241

Nat Med-e? ﬁ%nﬁ'ﬁ@ and Syrelgutaali, dfatoMepy dig3tfSPPuxTimse geferences are

i SRS By MR B Ry 0L 2% o st and

etabol g arug net %Z@?ﬂmn? oo lmﬂ’?ﬂ Py O e
2Bk PE SCTeETEg BBl f%ga iy 1o grotithahe b Pﬁgzseceptor

app{iﬁﬁg;eg?f@sﬁﬂ R GRirSe Q%%%Bft kifgteﬁlbﬁl‘detoemﬁh&qﬂ@dlg}/ tala stability of

e for determ g the regulation of
thef fdcapton rWMnu:g thleqacsn@ee ofiode aprempret emdadivatags.beA molecule that

rr?q%ﬁ)%elssftﬁ fa\l;gﬁ%]okflg}ﬁere The %)Igs 3 ondﬁﬁggliledstsl@hty of the receptor

whefl &l HeqRekchfiPdf 4 Jaﬁacndataﬁ biSheOid e TibdGR A6 QP SistT vy @éarance.
agoni sts and non- gqum sts (including ant glgwnl sts) and

r-L.)

the é¥lse@n aganist af) e&learaé'@e S e dptgrming aﬁ@@gmng a molecule
Yt 0
o R QT B SRS % AL oppeon of

atdreg efulispoit protemn drelae mmﬂ[er shifmhe Itleajmlahtlﬁbldﬁhg,lglrve of the receptor
vé]reg gf; glgpr:tgl)egern%g %If r(])?le %1(? Info?ec E:(I) 2 tlv%?org rX mc(?lggulleu ﬁua‘? ghifts the thermal
unfolding curve of the receptor and further shifts the thermal unfolding curve of the
receptor when in the presence of a co-activator can be identified as an agonist of drug
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
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The concepts of drug efflux/drug clearance are
described in Schuetz & Strom Nat. Med. 7:536-537 and
w®ewehhier al ., Nat. Med. 7:584-590. These refBCEOSME3/023241
are incorporated by reference in their entireties. 15
For exanple, the present invention can be used to
identify an agonist of drug clearance by screening a
nol ecule for its ability to nodify the stability of a
receptor regulating expres3fon of a drug transport
protein and to ffirther nodify the stability of the
a ﬁmtbelpmdlfwhmn pfstatilitymfdbereseptof inothe pmsem@rcef the drug lead and a

t l.e that difi ta
ccgedfer FEuthisrianngti e Rl REsot§ I fify Pl brugpettox.
t he ARGEMERIFfeebon'he Activity HEdHEFRNE 6f @ﬁr@ le&t aqt bevaétémmned
can be identified as an agonist of drug cl ear ance.

bysprewidinga égudf:@tth@ifshtﬁsd@e campldeldngcupee ofat tepeRiprageulating

x?)iflesg'l%{l ané. b&‘f Ikﬂrgtel f d 'séréel‘ﬁ{?% lhd Xrug ?&1 b 3t Qﬁlhty to
lng cu a rece reg I ng

fuetkpr €58 Ithmthelfmal anfbldigg oo m]iid repeplblemrthapﬂ:sémefdf ohé er more

shift t he .t hermal unf ol v.e the ec

corpeghlatass.; r%%ﬁ%%ﬁ&és éfg‘ﬁtﬂgr ikt i the migfc{iﬂ% curye of the
t t r gy - [
ref UG H oo BRlerellcf e i 1 %ﬁﬁ‘ﬂ?ﬁﬁf%ﬁ?ﬂ“ﬁﬁ% as fo
wheihmehe)ﬂru‘gﬂead inereaxes the achieity pfidugeffiwesence of a
a tor..can. be identified a n ni st of dru

cl e a Lo B el ¢ BeloeBlt omiib s Ao AT tngP fipf Sicarance
mBf R didiehih@PosifR thebfreSit SAvEnABA. uy haf beati %pﬁﬂe@ tBtUle SXR

|'ead that nodifies the stability of a rece

to
receggoll zeeilatys dxys etabobsmdy ragulgmagjm@c}waﬁ Eﬂ%? expyessios and drug
n [ N
tr% 891?%) (ﬁgl Q'Pé l}&ﬁﬁ{ ‘}Sé%g%tﬁﬁﬁj {:518%1%1&6%%01%?%1%%5%{%(%1901116 fOﬁ its ability
toPineaiEy tige ﬁﬁblﬁ ofothe IBXR réc@ptoe Gintl ab cfuﬁher\&h@dlf}ethet dmhlmy of the
i's WO 2004/ 0107 PCT/ US2003/ 023241 . 27 3, ffirth
TeReRIPY WheR {Thihe Pressrogitiong pr §10re Ke-TPEYPsor i theR Frodification of
stEEl ]ngﬁﬁg ‘ri]‘é ng)t? r1]12 Fﬁétg%bﬁgge 6Pﬁ1§gﬁ°1?ﬂé1§ gg&s‘ g.zsbi}fe%ﬁl&oﬁﬁf said one
o:ambrwcd—;cgufatcds ugh@idslwhﬂther/th@ oolechie igfahegonishor sreantagonist of

activit fflux.of a drug |ead can be

%Fé’ﬁ’ rﬁg%o&m&%&&r&wlg&mﬁg | ead that shifts the

t her maé oHBE QG MBleEWE b RhoBiotie aaRitolisiead/od dnig clefrance may
expression of a drug transport protein and screening

alspbe detgrmingd 8y sereening a mmlequis for é»ts apility tondyift ghe thermal émfoldmg
|
oAIE s PN HD RgtP SHEERDISmi et ing g of

rdcBptar ftheh hﬁ rthé prdséndernoft e bﬂ‘lﬁrormlco-megmﬂtdnsn gAcfurther sHift of the
the receptor in the presence of the drug | ead,an

ﬂ’@gn?le@%f ng cyve o8 the, deeertar ga nresenge &F jthe nmeé;ug:r E@j a co-
rétgﬁﬁi@or' ﬁ&éﬁ%swhétﬁ ecurne Wildi1edh afragonig dr a‘ri)%mtajggn@* §Oxenobiotic

ect of on xenobiotic metabolism
netedhohsm endigr dltugalearwee

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



10

15

20

25

30

may be determ ned using the present invention. It has

been reported that the SXR receptor regul ates drug
w@2at0aloallidsm by regul ati ng cytochronme P450 exprBGEUSI003/023241

and drug transport proteins. The inventive nethod

conprises screening a nolecule for its ability to

nodi fy the stability of the SXR receptor and to

ftirther nodify the stability of the 15 receptor when

in the presence of one or nm8e co-regulators. A

ftirther nodification of stability of the receptor in
sdghendes egReseating pidien Mohaiisl thattintbract peeferegtidlbt with dfie protein of

said one or nore co-regulators indicates whether the
inkggeécul e is an agoni st or an antagonist of xenobiotic

et apg. I 8Lf

ol ecu+ gg%&@x %ﬁ]ﬁ’e{gal ldgsc‘f‘ b@ggﬂ?ﬁgvrﬁngﬁxg,/ (ht %ﬁ‘fe {1l Become more
readibp uaderstood sy re’i@reﬂd:estm the fcﬂéd\mnglspﬁﬂﬁd:)yx&qﬂ&ewhmg age included

m)Ie ule for |ts ablllty o shift the t

hepRipofali BHEPOSEHf dllEFirating %ﬁ(ﬁ@gc"éﬁtw Inisiecotr b dipaiing unless
oﬁw&eéﬁ%@ffeﬁer mal unfol ding curve of the receptor

when | he presence of one or nore co-regulators. A

furt BEHAMMAES of the thermal unfol ding curve of the

receptor in the presence of the nolecule and a co-

r egul atExpetifnentaliR esuite FondNutlear Redsptond| ecul e i s an

agoni st or an antagoni st of xenobiotic 25 netabolism
and/ @he Gbxpg:imér&airmﬂtdts exjectedulph anhagonisgaesponen's. rag antagonist

domai n qf rece s requl atin t.ochr o P4
e da P PR T P26 1 B BTN | Ghfusinagcase of an
agdhidt 9f @taﬁél $n tHeh@bsdnBé OF 36 Lacttddtbr %ﬂa)'te‘in/ pépEBIithe | pﬁedlctlon is an

descri the invention can be extended to the ful

mcmgft n t;br«@tabﬂﬁy of thetrpreptqy(Bigawre: b), whila deri ani astagonist no additional

ul.at or n the presence of DNA. 30

st iﬁgatlc{nh ﬁlb dbsérve(gt% 3 limted for
pr ot ei rEmle in interactions but also can be used for
protein-peptide interactions where the peptides
repr ggpiell i§ AQuinlaky6fthe \WBa2dHIANEL 5 BR -0 and ER-B for the study of a
PCT/ US2003/ 023241 28 sequences representing protein
pawheif four knowh pgerisicand thaee kepwh Antagopjstshint the psessneq af a co-

nteres v rall

afrq Vagor{tpr%rﬁm %%gi_%afrlre ek \/\F‘I%#I%g c%g rTt@lo H%Fagﬁégt&l gﬁﬁﬁlﬁfep SRC1-NR2 and

SRmSemﬂl Em%wtf]rbmfme eacplfeng@ of ke ia;hdtﬁmofsgSRGelchrﬁd SRC- ?]i and in
exanpl es ich are include 5 herein_ for purposes o

they presepepf B6 COHFRresAY P%Htéieﬂ‘&)@owt dswiyed fiom ﬁg@ cpirapressp NCoR-
unl ess otherw se specified. EXAMPLES Experi nent al
Results For Nucl ear Receptors The experimental results
expedhedoh@htratioragbBRst ané HPofdn allsof the experingmey whs 8 uM, 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
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10 response in the presence of a co-activator is shown
in Figures 1 and 2. In the case of an agonist |igand
wa@na4omivhe presence of co-activator protein/ pepQLUUSm®03/023241

the prediction is an increase in the stability of the
receptor (Figure 1), while for an antagoni st no

additional stabilization will be observed (Figure 2).
Exanple 1 15 Table 1 is a sunmary of the data obtai ned
for ER-(err) and ER-(err) fap the study of a panel of
four known agoni st and three known antagonists in the

lapdrBpedtCE pRfofasilicome it toVitwdnt BV apoedtidon Adeing hehting bfthe samples.
presence of two co-activator peptides SRCL- NR2

and
DgrogerRligeted v a f Fremmpfuorsepaetise(set U-fe Patent Nos. 6,020,141;

T N N

6,803, 3EPr RSl D lsing Choh—lme'zﬁh teasiostpient fating BoﬁDWaIER- 'Ehe results
‘and ER-P in all of the experi.ments was 8 gerr

ligtedy hﬂawC@ﬁdbwaW@nag% of i wegmemémﬂ? Yalges fo (%\Pr%omegulators

SRG3 and
reR Rl e Bl O e e e M Pl T
in 25 mM phosphate pH 8.0, 200 nM NaCl, 10% gl ycero
and in the 25 presence oﬂggg gﬁidapoxyl sul f onam de
dye (available from Ml e ¥ obes, " I nc. Eugene,
OR) . DOtkervbd AT, IR SRoH O BR-@tn e Mem@cetdmlgaxﬁa bnd the Co-
concentration was di spensed with a mcropipette into
a 384 wel | bl ackactivator @rafeine SREHhawd SRGeén, 2 gL of the
protein dye solution was dispensed on top of the
ligand solution in the 384 well plate. The plates 30
-were spun to ensRCS M SRY-of tNIR2 pr ot SRE3AYR2 anNCoR1-NR1
i gand sol utions foll owed by WO 2004/ 010107

Eﬁ%{/ USZ20037 02324l 29 Tayering pg 1 ~(errgd- of
silicone oil to prevent evaporation during heati ng of

B anpl es. wer e, ol | ected on a Ttheg nof | uor
%ﬁéﬁ@ atus (see % Pat Et Nos. 3 , 020, 14 6, 036, (g%%
1"6‘ 1, 191 6, 26 18 32,085 6 268, 1 6, 214,

vige-E2and 1@%03 3 ?) and %hal yzed u7’s ng -0.1"
2mesthaxyredr | east3-Bquared3Fitti g sof t war 3 The restits
5 listed below are the average of four experinents.
tafdoxifeal ues for th® co-rédul at or6.5 represd® a chanyé
4i0H-Tametitdhi | | zati7oh from2t he rexeptor-1i gehd (err)din
I0vai 82980 TABLE | 1@xserved sATm St@pil i zati @r of ER- a0l
the Presence of Ligands and the Co- |0 activator

gREPTerns SRC-1 g SRC-g9 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



10

15

20

25

30

SRC-3 SRC - NR2 SRC3-NR2 NCoRI-NR1 ER-a 0.0 1.5 0.8

0.9 0.0 15 EBstradiol 14.8 3.8 4.9 4.3 0.0 Estrone

W@ 200481808. 0 2.3 -0.3 17-cc-ethyl ene-E2 15. 5 BECBU#2083/023241
3.9 -0.1 2-nethoxy-E2 3.5 5.3 5.54.3-0.7 20
tanoxifen 8.5 1.1 -0.5 0.0 0.1 4-CHtanoxifen 17.7

0.2 0.2 0.7 0.1 1CI-182780 13.9 0.5 0.2 0.2 -0.6 25
ER-P 0.0 0.9 0.7 0.9 -0.4 Estradiol 17.5 1.7 3.4 3.5
0.0 Estrone 11.3 1.6 3.8 330 -0.3 17-cc-ethylene-E2
15.3 2.6 2.6 2.6 -0.7 30 2-nethoxy-E2 2.9 2.5 4.4 4.4

a%re%mehﬁfvﬁﬁ Yitdratred . BheltathoRlifen BndHCX ebmpbubitatealoawi Anagonists
1 2020803ICI18278016709040603
argsthey bave: pe ahiliby &0 FRsswif ©3-ackYaiRF-c ot & 28t b agherygentywith the
LitbDg,Pr esence of co-activator protein/peptide in the
presence of the estrogen-|ike conpounds, an additi onal
Exbinble2at i on was observed for both receptors. Thus,
these conmpounds act |i ke agoni sts WO 2004/ 010107
PCT/ 146200 3¢ 828Rdibry 30 tHendaggolsteined forv8XR fbr thersatdyraf.a panel of

ThetarmX|fe and 1Cl.c d k t
kngiieh SHBY AP BUR DRI in 6 PETEE AL e COAGEAI AEape SRC1NR?
detlVed f{o?n g‘l gs%%h%tc@g)gQE@E@tactWaH}s SR@ 14 Addehahb Hesence of the co-
anpl e abl e

I's a summary of the data obtal ned
repmssoEB)ﬁEptfdmrN@hK-lsdanU/yd ﬁbmathpaoredbprgdsor KbAoRnl.st eroi d and

O U0 O30l DSRS0, B SIS RARCHLE et
cotefiod H0'59 N atd tl?en&-fegultatb? pRHEERE B IPNRDNEnPRCOR-1 was
at 100 pM. The experiments were performed in 25 mM HEPES pH 7.9, 200 mM
NaCl, 5% 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
layering of 1 uL of silicone oil to prevent evaporation 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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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




Hydrocortisone 1.6 3.3 3.7 Androsterone 3.3 3.5 3.8
17-a- hydroxyprogesterone 1 3.3 3.5 Clofibrate 1.3 3.3
w@2eb4/0H80T adi ol 2.3 3.9 2.3 Lithocholic aci d PCHUR2003/023241

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 calculated statistical probability for
the receptor to be in an activated conformtion
conmputed fromthe affinities2derived fromthe observed
changes in stability of the receptor in the presence
of tée coNoegihpdvad peapits deo-rémessar peptidg wene leiffirendly than the
((err)Tmval ues are from_ Tab] e 2) n%l_ b{l 22and

Fi guhigang fge r@%ﬁ?‘f@dﬁéﬂ%@%é@ﬁ@%&ﬁﬁ AS e2)
xenobi otic |igands and steroids affect d| fferentially
recruitnment of co-activator and co-repressor

peptides. b) Al |igands rIABLE3:co-activator peptide

s diderbcineey of gk s Fah REBRRsnRo Grph AR DI of
PCT/ US2003/ Q%34#i Staddo khowe PAMRREIOZdaEREdpohSe.
co-repressor peptide nore efficientl’y than the |I|igand

free receptor (AATm values for NcoR -NRI from Tabl e
2). TABLE 3. 5 lculated Affinities for SXR |ligands

Ligandd Rel ati onshi p ¢Kadigand &My al| Beolabalifiy| i |tfpldafctivation ECso (nM)
Agoni st State to knovvn Phar rracclmgp'ndml Response
li aand Ka 1L aand H
goTa o T gooTo T UIJCI.IJI I I UI U Cl\.cl I VCI.l I UII EWU
Taxphay Agoni ot TaxaP0%5000 0. 14 BBb0  Corlt | sone. 13000 | 0%
Corlsoné No-acti vati on j3dpandr ost eney, P00 0. I&o-activation
Hvdrocortisone 17000 0. .44 Andrlosterone 41000 45
4-androstene 2000 0.38
Hydrocortisone 17000 0.44
Androsterone 4100 0.45
17-a-hydroxyprogesterone | 33000 0.47 1.5 fold
Clofibrate 23000 0.49
Estradiol 8700 0.76 3-fold
Lithocholic 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 columns 4 and 5 have been obtained from Ekins & Erickson, Drug
10 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
15 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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17- a- hydr oxypr ogest erone 33000 0.47 1.5 fold

Cl ofibrate 23000 0.49 Estradiol 8700 0.76 3-fold
wapdohoohiot i c acid 8300 0.8 9000 Lovastatin 55PCDUS8503/023241

5-fold Corticosterone 1320 0.93 12 fold I

1- a- hydr oxy- progesterone 550 0.96 Data from col uims 4

and 5 have been obtained from Ekins & Erickson, Drug

10 Metabolismand Disposition, 3 0, 96-99, 2003 and

references therein. Fromth3 data in Table 3 we can

conclude the followng: a) Al ligands tested w |
diptarguishtbebasonl cokdctivatgiscaatl ceiregressofs. SXR. b) Probability

of oni st state i,s_correlated to the reported fold

act i V2RSS qgrpoynds thatshaye ahigly affigiy éerrihe recersen (binding

- ' ' f t hese.co nds. o
s B A S Pl R0 564 el b R
prabdiilitytof agbnittseate traboutr(ls foabouh &.0) 418BE SForaniuchR of P450
ability of the receptor to WO 2004/010107 .
XBEFFORBtsapedas pEonisPrababilit: GyALNicalarakability of agonist state of
. CO- T .
SRt O MSHR O S ik RPRER Blifcers SEB LU Bre bR AHT ose with
a laff dgonist pobebilib@tatistinabpropabikitydof agesis) st:a::a df ibogh 0.8 tf) about
bilit. f | st stat statisti.ca robabi l it
o B APkt e SRS B! i S by R
L R e o O
aganishitate (stetistisalgfrobabiiigyof Bgehittatatdaltbodt @) tovkHohut Apesil
k jnd PA50 expression, and those with a
o S Sk S 450 ey PreSn . B ke vl apiby of
agdfienitat (ShitRalOiroBMAY 0P afbrift sRROM aboll B 1dbokt BRPGA

i nactive. On the other hand weak interacting conpounds
apPEATRAIMAGUVRf f i ni ti es of about 5gM and higher) with a

hi g ' [ . hahj |4 of, _an agonj st .
0t PR 0S50 € REQUARI | Rl v 1t SRR S gntion may
beatsedito idextifiyagatiottand afthgomidts of erc@?toi’ﬁﬁ&oci dﬁ@!&@??* The
for PA50 expression, and those with a 1ow probability
regyts feoun erragnple £ dbestrptsthewy the praspntinvamaion cin be wed tayisientty
. Wied | _appear . .
ke £bnalais G 00 it yibotiin
enzyhersenatiatidwoetabdisnporeiegtlcanucrby wneditg lighhdfer teachbility

' ' | st i st f I
to ¢ Bl i by SRR R gaume fshion, the present

invention can be used to identify molecules such as drug candidates or leads for their

effect on a drug-metabolizing enzyme/xenobiotic metabolism or drug clearance by
screening ligands for their ability to shift the thermal unfolding curve of the Ab/XRE,
CAR and PPAR-a receptor, nuclear receptors that regulates cytochrome P450
expression or drug transport proteins, respectively.

The thermal shift assay described in 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,
(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.



10

15

20

25

30

results fromexanple 2 illustrate how the present

i nvention can be used to identify nolecules such as
waleag/ooEndi dates or | eads for their effect on BCT/US2003/023241

drug- net abol i zi ng enzyne/ xenobi oti c netabol i sm or

drug cl earance by screening ligands for their ability

to shift the thermal unfolding curve of the SXR In

the sane fashion, the present 20 invention can be used

to identify nol ecul es such & drug candi dates or | eads

for their effect on a drug-netabolizing

enzyked¢ sffient bf axémbivticaindhe system calt btga&bmﬁﬁﬁi&ﬁ%s I®llows: First,
ity to shift the

2 §eF RSt g b ripencet oF e SR REDIng tpachfhange the melting
tefIPARANI8 OF b nliQIEBRERDior Bk _lr@g%ﬂatése%?&th?&ﬁe M;%fo er){p?&gfoﬁto? drug

cytochrome P450 expression or ug tran
tr@nspess ipreteins. eNewcthe abilijy ofthe Binelinghdomhs afvohétivassayd

[ i.n U.S,, Pat. Nos. 6,020,14 1; 6,03 6, 920;
"‘%jg@ 5%"?5‘%?‘4“25, ngﬁ%&,ﬁl‘i Pelipgtompeisgne abie cpmplex can e
teSte@ Qleplife fra@mehtOcadillsb shBstituted). NBASER bh Wﬁa@t@ﬁ%«%ﬁ &fts, one can

n&igsure the change in nelting tenmperature t
Pragishehsnassds therxprassina levgl of dmg mesaboliding enzpnetirarigefflox.

| i in th ti f
oyt o BBt NBEE R HEin b OUGE e aef Y 0 sy B R e e
xeThbiotibés pradicetitd be assgonist diut 3611 shatlatehe E6rBRidd 6 P450

added effect of binding of the binding donain of a
CREEREOF Fansport prgtesisy EsBeftivelye bthe corspreaseor|dogpintiiads to the

biﬂ}éﬁ‘g'cgfﬁ?lé’xﬁﬁﬁpﬂ@ &eno:%?gg:qg. fe%&élc?%eﬂ:e)%/s a%@%&%g{ &f’lg%ﬁ 1expl%‘slsion

ect of a xe lotic on can
orgEerpnspeti gebteins, respectively. Fif tlst xenohiotie dbesnod birides tthe nuclear
s.can he screened f.or the abjlity to bind to
el R 8 PP mBS S Trediffamat st bl exareriai of  Paso
enzgmept drugtthabporestolenise fespadtiNeRT AHBreRAS '
dr u‘g trag;spoprt pr ot esl nsﬁ I\}exitgrr thre _ab’lqlhi@tm)%hgﬁpéthﬂgaggycan
beispditpredishehangesdn thedavels obdmve matebolizing eepymeesarclearance of
j t - S0 . el ting tenperature of
th?ﬁlg{g?g{r]r%ldg& a{:cg%é Eﬁ{d“f"gi{"é’éé“?glé’g{% de fragnents can be
subsdhnetz &d ptrorBaNa0Med. 715864337 aed Bymdld ef 476 ®las., Med &7: S80590),

refiif G A0 By PRR) ieufiianenobiots mebelbomsand slsor
T R e
preteixP-ghyicpproteimul at e t he expression of P450 10 enzyne
cor ab Be T AeicrBES Hare: Bt A ke CAR bR AR
reéggﬁ)rkﬁl@ BOb@bdefied B RiGHIifd @ FRctRE x@ﬁbbgtiﬁec? %g%é frefhal

50 expression or drug transporf pr
unfelding suivieelf fhe regeptdrdn shermrbienté of abemrsivatot atd cwrdpeeshproteins

th th dwll_ b i cted
to BUBHERE wREGRR] Bk efiet P TS pretabAlyhanir g
effltisansport proteins, respectively. Therefore, the

thermal shift assay can .
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



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 alL, 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 MR
whi ch encodes the 20 proteBh P-glycoprotein. By the
met hods descri bed above, the SXR Ah/XRE, CAR and
witiotRd§fartineR A tie tréddtope ob the épention ud gjpenrded alaintshe
ef fect of xenobiotics on the thermal unfolding curve
of the receptor in the presence of co-activator and
co-repressor proteins to determ ne what effect the
xenobi oti ¢ has on xenobiotic netabolismand/or drug
25 efflux. Al publications and patents nenti oned
her ei nabove 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, L e. one or nore. )Wile the
foregoi ng invention has been described in sone detai
for the 30 purposes of clarity and understanding, it
w Il be appreciated by one skilled in the art froma
readi ng of this disclosure that various changes in
formand detail can be nmade WO 2004/ 010107
PCT/ US2003/ 023241 35 without departing fromthe true
scope of the invention and appended clains. WO
2004/ 010107 PCT/ US2003/ 023241 36 WHAT IS CLAIMED | S:
1. Anmethod of determning the effect of a drug | ead
on the activity of a drug- netabolizing enzyne
conprising: (a) providing a drug lead that nodifies
the stability of a receptor regulating 5 cytochrone
P450 expression; and (b) screening the drug | ead for
its ability to further nodify the stability of the
receptor in the presence of one or nore co-regul ators;
wherein a further nodification of stability of the
receptor in the presence of the drug |ead and a
co-regul ator of said one or nore co-regulators
i ndi cates whether 10 the drug |ead increases the
activity of a drug-netabolizing enzyne.
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2. The nmethod of claim11l, wherein providing a drug

| ead that nodifies the stability of the receptor
wW@eoopioiEes screening one or nore of a nultipliPkCT/YSWN3/023241

different nolecules for their ability to nodify the

stability of the receptor. 3. The nethod of claim 2,

wherein said screening of one or nore of a

multiplicity 15 of different nol ecul es conprises: (a)

contacting said receptor redl ating cytochronme P450

and one or nore nolecules in each of a nultiplicity
WHALEWCBARNEED, IS(b) treating said receptor in each of

said multiplicity of containers to cause said

receptor to unfold; 20 (c) neasuring in each of said
1.contAimehal of (¢tysnicalg dhhaffet afs doigteed oni thh acteity of a drug-

un{@jdin of said.receptor; (d) generating an
m 1ZREFG200F GRPBY8ai d receptor for each of said

cont gy n?r()\?‘l’dmg( £ irEP 19Ra " thAIm6diEibs ée gabilltyusf @lréiop®r regulating

curves 1n step (d) " to: (i) each of the other untolding
cytenhvase P4fdexpressionyand) t he unfol ding curve for said

targ nol ecul e i.n the.abs 2. Of f j o

mal (101 eBRer e Hiteb BRTRARRS o mod fle gubilty of the
reBéptorah tirdsente 6f del dinhote @b-ro@ilton) es nodifies the

stability of said receptar,  wherei q a dification in

st abi | i t ywheseingdurtheragodification R ssulity of g Tecapir P ﬁ%edﬁesence

L T8¢ i i ’ ' i \Whether

ofii i P8 o o OEr B bARic Ul (P rdonicote QUM IR W
thE Ghid IS20D3/ea3 Fklactiity 0fp dogprmawbolmngsenzyng: ug | ead

and said receptor regul ati ng .qytochro P450 .. .
R
ofS@iE gec‘ra tgf;‘c fideP Eér@éﬁﬁﬂ% f@ﬁe olCABtcIfAShStipliéily 66 &8tieAOmolecules

sal ptor in each of said multiplicity of
for dhretimability $o modify deestahility ofgheg eeieror t o unfol d; (c)

L s e
of@NRfeat nbkkcalds tothplissng curve for said receptor for
each of said containers; ﬁ(g)(i? _conparci]poqngﬁ)%go oafndsc?riledor more
unf of@i Fgnigeinge aifl reeenier fegplatipg cyto
molecules 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
unfolding of said receptor;
(d) generating 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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10 (i) each of the other unfolding curves; and/or (ii)
the unfolding curve for said receptor in the absence
w@booga)oisai d drug | ead and/or (2) said co-regPdHUS2083/023241
and (f) determ ning whether said drug | ead further
nodifies the stability of said receptor, wherein a
further nodification in stability is indicated by a
further change in 15 said unfolding curve. 5. The
met hod of claim| wherein th¥ one or nore

co-regulators includes a co- activator and/or
co-r EaSr &eufgptingg saidaugniaed cad sich ragepigr reguddtimgneytochrome P450

ELBinNwWifke ofP! SCll e, f ar r.nodifies.the . stability..
e%é} tsﬁJg P’Jétcﬁ:lleg oroqi ﬁlofeh g?p%aélgg i ggeg%%tog & a6k o o8 6?1,1%11"1“3' of
coriginaby identifying the ligand 20 as an agonist of

theThche tor \aAggn in the presence of the co-activator.
7. K8 FdEeTB cach & sgidmsliiplipisy ef ¢pntairers to cause said

rRENGE Plunitsiga partial agonist. 8. The nethod according
to claim1, wherein the nolecule ftirther nodifies the
st ab{d) | myasufing le eachcefiant cantaitdre aphgsieslbande @sociated with the

.epresspr, thereby identifying the ligand as a
"%%Cﬁ[é%%fﬁslagfreté‘?pt?%e receptor when in the presence of
t he @Y-@gbiatiat ah unhdiflg cdive f&%ﬁﬂ%e%ﬁﬁ%é&ﬁ ok aifl Ic%gi‘ners;

8, wherein the non-agonist is a par agoni st.
A netehsemprrins eeshrfishidginfeiding ichistes iroste(ditarg | ead on

the acti v I Q- bol i zin nzyme

conpri si ngj )éfl%;o%}j%\ou g{‘ﬁgg@?%%ﬁv?se%bﬁ?rhat shifts the

t her mal  u@f)otheiunglding \carveffoBsadi® ERBHOF in the AHsALE Bﬂgl% said drug
1c:%{to hrzége,P%O expression; and 30 (b) screening e

8 ﬁr‘&ﬁ? sgig coregulaiprsi andy to further shift the thermal

unf ofgli dl@emﬁ%\gewﬁ’ét?%'th%}cfs @&g@ég% %& Bﬁ?ﬁﬁgss ﬁl%cs%ab?fity of said

one oOr rmr e Co-regu
repepIyTSDOT 0 8kt m@Bfivdtiondn stahilfty i indicatetitiyta fuththehange in

. Errrrﬁl. unfol ding curve of the receptor in the
satbc?e enet 8V ne dr ug lead and a co-regulator of said

5.0ne e ARIHDAICSE dlgiel akiidin thdGhe 3t BSor¥ReIB&TIathREnSHS 2 co-
| ead increases the activity of a drug-neta o?l zi ng

acé‘l‘f%@ﬁ%‘?d/orl@.'re}l’#ésqife_t hod of claim 10, wherein providing
6.2 dr'ﬁ% hRabat fabragly aaﬁrpﬁt&vgxg{?ﬁrrﬁléhegwgfe%ﬁed ergll#l[)gi%es the

of t receptor corprisSes s
stahilityiqfltherecyptof in tie peaemptof Awoarulater, ftrebyRlichtiFRid th Yigand
to shift e thermal upfolding curve of the receéeptor.
aspy agqist ‘#&F‘ﬁﬁ%‘eﬂf’r Pt tﬁ!ﬁ}’reﬁﬁ@ﬁ of ﬁ}escﬁ"r%tlg@t%e ni ng of
7.22rerp’fr-‘li{esrg§t:h§d QécoRdiflp'td LIRInd 6 ilereifl thd i ot &Y pag[%l %‘éc%lgts
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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(a) contacting said receptor regulating cytochrone
P450 and one or nore 10 nol ecules in each of a
wordotiopdidzity of containers; (b) heating sai d PEDES1003/023241
in each of said nmultiplicity of containers to cause
said receptor to unfold; (c) neasuring in each of
sai d contai ners a physical change associated with the
thermal unfol ding of said receptor; 15 (d) generating
a thermal unfolding curve f& said receptor for each
of said containers; égé_conparin each of said .
t her mal  wifestidianfyrtber shifs in thedhesmal gpfolding cpivp of fagreggptor in
t he ot her, L her mal, unf ol di ves: / i) .t
15 RESTEE ) S Rde Pt QoG o Ao of e Begulators

indibRePRBERE&Ehe dRigdbacdhin¥reades SR Abtivity b ®diupHhytabdlizing enzyme.
nol ecul es; and (f) determ ning, whet her any of ﬁﬁ% d
11qul {Fhsimetheq obclais| 10 Whetsins providing p &lrig lsafghat shifts the thermal

f,ol di i . . ge e
0 5 oy g B g S Al o
diffetehhaclcculosuridsssabiRty t abiftchatharhalnyfelding cdrvegfitsarceptor.

12 pr Banehodot Hodme e SHGeUeRRAL Oboe fhingrfe mtilicity
of RE: eﬁfmﬁegﬁﬂestédi’ﬁﬁrfsie&:y of containers; (b) heating

said receptor ineach of said nmultiplici tg of
cont(a) neorgadtinge seid gecepiat regdeténg eytochromef B0 agd qug)or more

asur.ing Jjn.each.of .sal.d contai ners a physical change
mg]g%@ﬁ ‘Qteg‘dh aF TR tfpglmt?ﬁtwpg?mﬂﬁgf ol disng gfyzlai d )
I ecapy Heatin¥sA0 abePibP #DdackoT 542008128t confthet b cause said

generating a thermal unfol ding curve for said receptor
repeptordahfodd; said containers; (e) conparing each of

sai . [ ' . A .
22 ) A6 ) A0ty R S ke i e
théimial uhfoddibpef sad raceptot;di ng curve for said receptor in

(he isence o, (o ar gadiig d s andlon (Ol a8 o sa
cdn@ﬁger&u” her shifts the thermal unfol ding

(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 target molecule in the absence
of any of said multiplicity of molecules; and

(f) determining whether any of said multiplicity of molecules shifts the thermal
unfolding curve of 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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curve of said receptor. 14. The nethod of claim 10
wherein the one or nore co-regulators includes a co-
wdaoaotdloat or and/ or co-repressor. 15. The netPOOUS2003/023241
according to claim10, wherein the nol ecule further
nodifies the stability of the receptor in the
presence of a co-activator, thereby identifying the
ligand as an agoni st of the receptor when in the
presence of the co-activatof? 16. The nethod according
to claim15, wherein the agonist is a partial agonist. |
15 %) generatinghd dhesmabpafolding Gupieaion say, reppriplefer qagh of said
lecule further nodifies the stability of the
cog%é%e%#or in the presence of a co-repressor, thereby
| denk) ymparihdeachiofsaid theamaburnfoldirppamyeastin ofep (deto:

receptor when in the p{)tﬁsemie f the co-actjvator. 18.
The net hdd seddtidhaefherdherms h&lﬁ?}@m&ﬁwe—%ﬁn RE
non-agonlﬁiz R Ao Lhfd iﬁ‘%@ﬁfv%.tfor satd recBpiR il fence of (1)

I dentifyi an agoni st o enobi otic nmetabolism
saitbdmg i exidrand/o2 (2)saidewricpglatorsyahécul e for its ability to

nodi he stabiljty of .a recept.o egul.at i .

oY BB bbbl e O HRS  mtpnttcing
cusvABt dald dc@ftosai d receptor when in the presence of

one or nore co-activators; wherein a nol ecul e that

1470di Theemethiod ofsdaiti 10 whersin thei eherasdapresio-igadatoryinchides a co-
rrodti fi edzort hoe; esteag(i)l ity of said receptor when in the
A VAL OO KPES Yt i vator is identified as an agoni st
1%f  xERoORietHddCacoBidatpolol daim 26, Whereihhe imdléwit fifrthet ajodifies the
19, wherein said screening step ftuther conprises: (a),
st iRl h EECSBIOH TP SERSFRCESATch SHACHVAIESPEIBPY (el ivaig &15 ligand
asca)ﬁta%‘aﬁfspgpthg Llle'i:gﬁto? Wﬂﬁr@ ﬁ?ﬂle Brodbhdl i Q-adiRafrof said
co- I'h each o I f

ctivators amultiplicity o _
1& ont Bhemaethod @bdorting éd tlagm 4 &) whereindglxt agonish issmpdrtidfagesist

ltiplicity of container 0_cause,sai O.recept ot
1o ubRo priofon@i R gt 10ubAear e Sdewln pfifEodifis te
stBMB Gahe gﬁ? irthe ?@és@ﬁ&%ﬂ/ﬂ ddirepfe8sofGheRB ¢ idthl e the ligand
PCT/US2003/ 023241 O wunfolding of said receptor; (d)
aspemen-agonigy ofi theuadeptativihgn dny theepressncesefi the eeraetpiatar- f or
achpf ' [ ; ' *h - ' .

T
19nf oAdinfeghddu by d8entidyiedg can agénik) of henolibtid dietgbatismy eomprising
sc%@;‘@,lor 'r&sag((j@;ﬂ%glig &gg étls ;@%l?t; gg g?lgeﬁ%)gﬂ;g stgl]ﬁ i’cyS g% % reg%tgrcyelgleﬂating

cytochrome P450 expression and to further 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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(f) determ ning whether said nolecule further nodifies

the stability of said receptor, wherein a fin-ther
wore@isdiaati on in stability is indicated by a feCT/Ukm®N3/023241

change in said unfolding curve. 10 21. A nethod

according to claim19, wherein the agonist is a

partial agonist. 22. A nethod of identifying an

agoni st of xenobiotic metabolism conprising screening

a nolecule for its ability 8 shift the therma

unfol di ng curve of a receptor regulating cytochrone
urpallingeofisaideeaiorand to Rirther shift the thernal

unf o#dg %&eﬁlﬂﬁ gnm%lc?ﬁ%%@fo&% ‘& ﬁﬂfb{halt:ﬂ 6f el@é@lﬁﬁﬁers

of o CO-ac n a nolecu

t hat (e3 hdohiparihd eadhlufsﬂdlunfmamg at'un@s uwtwa(ck)ﬁo said
receptor and ft ther sh the the | unfolding
curve of &aleﬁl"hr das,pther Q{ﬁhrfgncuerFé Tence of a

co-acti Vaiﬁr the uhfé?d'iﬁ% LR 8% safirRER0E 3 RS absence of (1) said

xenobi oti ¢ "net abo 23. The nethod of claim 22,
moteenleiand®ai2) saxdroeaatngosst epl ftu-ther conprises: (a)

cont gcti,ng said cul e. an ecept .0

ot ofthr OREBALG VB e e Flreg FiS e B8 St %r seia
1e3 88, StreR&ih la Bir nd iAo iAfstadilifylis infldatelithy Dfurther change in

containers; (b) heating said receptor in each of said

smdjunﬁo;dmmwe of containers to cause said receptor to
nf o [ .
2 e L AT £ S PR B S
22unf oAddinitghadf§ of ddehtiffig pdro aporist) of) &easkabliN %na?lidhemnad)mprising
of said

scgg;@;gdggg@gc%gg or B rig DAt Fieheifl AngBRTve of a recepto
%ﬂ{] i helle { 2@0 ;b %éﬁlfegsﬂoﬂ 834 fo%urthér shifB Qhéi'f-nal ﬁﬁ’foldmg curve

erm ng curves; and/or 30 (i1)
of $aid remkptonivbeml mge paserecefafrons &t thore cepetivatars wlmeln a molecule

uBbSERE ToS nstalt wileing Bt b S <Bler BASBA 53iftpe theoma

udtbldifg cElOt OF BAiA Q@ pioh SfHRA in $R fhefidl€ 6Bh RofabtivAieH is identified as
nodi fTes the st ab|F of sai receptor, wherein a

amesqm%pfqut@an¢td¢plism stability is indicated by a

sfart ?& o 'E}fb'&%?c Jofln 23 %ﬂg\xﬁﬂf s%ldjéc?%nﬁlgrs\t'ﬁx fufifler d%niﬂ?fs&‘?d

acco ereln
part (@l cograstisg said n2decie rmd haid mfceptdle rdgufaﬂmgg:ymchrome P450

er%st?ono stlnﬁlt ogé o)é er?x%?el %tfl SCal ctoaa?:’?ll/alltgg fno n‘gcrﬂ %If "2 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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screening a nolecule for its ability to nodify the

stability of a receptor regulating cytochrone P450
wezpresdion; wherein a nol ecul e that does not P@OU$3003/023241

the stability of said receptor is identified as a

non- agoni st of xenobiotic netabolism 26. The net hod

of claim25, wherein said screening step conprises: 10

(a) contacting said receptor regulating cytochrone

P450 and one or nore nolecHies in each of a

multiplicity of containers; (b) treating said rece toi: )
i n €Bchletstmenngl whather shidapelpcde ugherampdifies tle 88 of said

sajd eceptor,to unfold. (c 0N ' .
reg i whiER hOreeemSfiaton HYalBA Y ndld bR AT chanee in
saidmflims@ung. of said receptor; (d) generating an

unfol ding curve for said receptor for each of said
24¢ ontamethod:accqrding éo plaip ZRgVaeeR the agopist iy mpaiigaggrist.

curv i d0 (] f | Qinligisi
253 ur oo PERIC AL g Acnlad G ofechiioft, Wilaplt | hfising
scicahiggta olenld foriits abiktyats erdify dhe atapilay of 20 reapigr regulating

multiplicity of nolecules; and (f) determ ni et.hef.
cySahisth P AL T PESehe TSI ‘5%3%5 @P&H&ﬁ@%ﬁ@?@ty of

A, : oo bl einseritoisgat ed by a
s B et hoc
260f iThenhéthyd nficlainm2m vadgosin said séreging biep COBPHEESabol | sm
conpri sin 25 screeni a l.ecul e f [ b 0
shi @ ¢ FEMaGHER g 6%?38{2’&”86“[{%%‘?% Sytgf‘h@"reefé‘gspfgf?& oh¥ drmore

mblBGHESH dA6h 674 RERpNoRy BAGhtaxasesSi on; wherein a
nol ecul e that does not shift the _thermal_ unfol

di n .
cur V&) dreating said eesepiopin sashiod seid imyliplicly of CﬁB‘ﬁm&@SotH?C@PSG said
of XS Q%Qfo?&-i ¢ netabolism 28. The nethod of claim 27,

R A d scr eeni ng step conprises: 30 (a) )
cont@¥tmegusng ih ¢aehexftsaid doatineat & physigel cbingerassdRi@l with the
and_one or. nore nolecules in each of a nultiplicity

ugpldingifspidapeeriop 2004/ 010107 PCT/ US2003/ 023241 42
(b) N IEY ¢ oreaahe@ptdr Forkabhibf 4 téithivers;
of c@Z%ﬁ%ﬁ@gﬁu@% g\rivd 1rr glcepégygr to unfold; (c)
meas(e) icompering each of said aindlding carveeinsstep (H{%i cal change

?Zigglt g: ?8) \émact:hhoft tﬁee oth'érhueinrfgﬁkngucglfr\(?e!s,délrngoro]c said

(i) the unfolding curve for said target molecule in the absence of any of

said multiplicity of molecules; and

(f) determining whether said molecule modifies the stability of said receptor,
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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5 (d) generating a thermal unfolding curve for said
receptor for each of said containers; (e) conparing
weawhoofosai d thermal unfol ding curves in stepP(UPS1003/023241
(i) each of the other thermal unfolding curves; and/or
(ii) the thermal unfolding curve for said target
nol ecul e in the absence 10 of any of said
multiplicity of nolecules; and (f) determ ni ng whet her
sai d nol ecul e nodi fies the tthernmal unfol ding curve of
said receptor. 29. A nethod of identifying
non-(aY dreatugssaid receptobinoeach offeaid bulliiglinityoisontsinegs to(egyse said
screenl ne or nore of a nmultiplicity of nolecul es
regepp °ftﬂé’f‘1%1‘§b||ity to 15 modify the stability of a

r ece@y Qheds@ihd Af éRH oF $hidcdohrirr4 PRy stodd CBafleQi3sociated with the
wherein nolecules that do not nodify the stability of

thslamallunﬁ%@pggfswéﬁcfv’m}htlfl ed as non-agonists of

Ceno L e R, O SO o of s

con@fiepé:or for their ablllty to further rmdlfy t he

st abi I|ty of said receptor e the .20 presence of
one @ cﬁﬁmen%eqcbmfé@écsh@mamégldl% GHpTssaied (Ehis:

further n@i Jf*iﬁeéﬁlelbﬂhkhﬁa{uafomg&ﬂv%%aw when in
e ce

the pres co-repressor are |dentified as non-
agoni sts (@ 1>he mhﬂ:rmat iefobding baive $on saBDtarget metleeyde of the absence

: dent | f ﬁ@ﬂt rha%l ggom Stui of eg;)blmcgtr ;co][re;abol ism

mul t {fP lefernihisd wﬁ@ﬂh@ﬁwl& folRulel M6difiestdel thénhal @nfolding curve of
shift” the thermal unfolding curve of a receptor

saikrpgeptor.ng cyt ochrone P450 expression; wherein

2§TD| egul %ﬁ%ﬂ; %h?lgej(?gﬂ]%tHO% OBIS{S ?X%ﬁﬁ lm&@ﬁ& S% Q nIIZ)I’ISII’ég

curv or a as non-ago
of xgpobi aireemﬁgeér&b@{ 61y ommu(ttp)lcﬁ;z bé emlemglemfoe thelrembility to

from st e&bé that shift tqe t her 1;1?45% curve
meflify dhey stbHEptdra fesePiondrgulaing FYtC RUpSSiR; Wherein
mltoga%%lﬁg BLATBS nbYhOLiR) BQ sEIUG 0Pfaid fcHptos reli@GRR eAras WBRRgonists

e presence of” one or re co-repressors; wherein
ofwdnebiokie metdvatisthyatdher shift the thermal unfol di ng

curve of said.recepto nt resence of ; .
0041910157 BiRe BRttes0 558, 150 435 S madisy die Ry 8t saia
re,'cgﬁcﬂf chr' @ir ABilRP Mo FHARdrSthodi®f theeRgiligt b sdi@ rédeptor Sihen in the
. The nmethod of claim 30, wherein said screening

p@swe (qf) orfe O IMATE COrFEPICEWES; berel@omplfétllﬁﬁ ghﬁaﬁlather modify the
stnglh?y o% sal&l receﬁt%{ GVheS i B{ Igrege%géj ?Blcggeﬁﬁ%s@? Iafé)ﬁ%m%‘léloas 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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expression with one or nore of said co-activators in
each of a nmultiplicity of 5 containers; (b) treating
wa@ 200d/or@@eept or in each of said nultiplicity of PCT/US2003/023241
containers to cause said receptor to unfold; (c)
measuring in each of said containers a physical change
associated with the wunfolding of said receptor; 10
(d) generating an unfolding curve for said receptor
for each of said containers;43 (e) conparing each of
said unfolding curves in step (d) to: (i) each of the
reptdssor amuﬂemtuﬁedgaswnmsmsamd/xcnob@mqmcihbollﬁm ol di ng

3frol o008 BURAPOFIES ) Dx P Bomarier gD et Fhforises:

det ef Ebﬁtﬁcﬁﬁﬁe&aﬁ& rm(ﬂé‘élﬂe Ré ealdl Rcéptor tdpRlatifp diytédhgome P450
the stability of said receptor, wherein a further

exm@HSfomcmthoﬂn& rsmats lof tsgid soiastvaiesetn syt off3 muplEplicity of
%{E in said unfolding curve. 32. A nethod
a». ng to claim30, wherein the non-agonist is a

part tr%iﬁg Isgid. recepPor iA endH dladidahultigticity bf¢ongaingrs to cause said
agoni st of drug cl earance conprising: screening a 20
reeppteciowifeldy its ability to nmodify the stability of a

br ot 9 ringkRl 3 ot S LET P Py N b 80 8R0Gkoq with the
utifobding of sawheneptor;t he presence of one or nore

O R 43Sl B S AR 3t e

st abg)' do¥nrting 3hsh 6@&&9&1%1dﬂg%%r\l’d§ it Bgppaasence of a

co-activator s identified as an agoni st of drug
cl ear ance(i) 28cisaf thletherpnfodding furveshiend/eB, vvher ein said

screening,.st e f||rther L Cal
nmol ecul e Qﬁd t@% ?lglélgp? ¢ roerg ua?(istr g‘? % 1 %@ﬁﬁgﬁi’zé% said
nfIEuRSHIALR (Y dakd egctatorfaadof said co- actlvators in

each of a multiplicity of cont ai ners; 5 Q?

sai d® eééfﬁﬂamnng@s@ﬁr s¥id gaplgcie fithgri mp tﬁe%fthe stabiflty of said

rérir:gg{o@\ﬂ%éntaoﬁf&ﬂﬁlsﬁpasal oo StBHLE 'incﬁ@ahé!f‘f)?h%rﬂ(éf khange in

urrng 1 neac contalnéers a sical change
sadsmﬁjlahgdumet h the WO 2004/010107 PCT/ U82003/ 023241

44, o 2L Ok 83 LSRR (A GONEE A 0008 i
380Nt & RRIDA of identifying an agonist of drug clearance comprising: screening a
molecule for its ability to modify the stability of a receptor regulating expression of a
drug transport protein and to further 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 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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(e) conmparing each of said unfolding curves in step

(d) to: (i) each of the other unfolding curves; and/or
w®G2qoni)o1vhe unfol di ng curve for said receptor PCT/UN®03/023241

absence of (1) said nolecule and/or (2) said

co-activators; and (f) determ ning whether said

nmol ecul e ftirther nodifies the stability of said

receptor, wherein a further nodification in stability

is indicated by a further cH&nge in said unfolding

curve. 10 35. A nethod according to claim 33, wherein
udfbldinggdnRbislireceptar; parti al agonist. 36. A nethod of

o i ki BBl Bt S RS FRPTEG SRTRT b ainers
t her @plootihhglbng d4iMEntdite baSePlnfey @YM:al i ng

expressi of "a drug transport protein and to ftirther
shift the(i} basnefitheiothet wifelding suyeespind/erai d r ecept or

when in t ese of one.or [ -act, v ; :

wher ei n agﬁo M. R Tg e Top spidltegsiS ﬁle?ﬂr?agssgﬁée of (1) said
mbRESL GhdBr Es4R BfactiRitdrst @ept or and further shifts

the thermal = unfol ding curve of said receptor when.i

t he (f) edetemuinie whetherawaid malesulq furfhee madificsythy stability "of said
agoni f._dr | . . : . ' .
G Npefiin § G o RHABER i igp AR 1{TRURAR ALy FRALE Hipge in

ssdnifollingh@ursai d nol ecul e and said receptor regul ating

cytochronme P450 . 20 expression ,w.th one or nore of.
3%ai dAdecthed perardipgto ﬁimgh%%a Ve Hisi gt i gty agomist.
360Nt Al 1?@&15&1 o@k?%e ?ﬁh%'ﬁﬁ 228hi% SC&HAP Wardide RBMPriSing S@kétning a
mul t1plrcity of containers to cause said receptor to
motecoledfor (its) abititzstarshifyy thentherodl wifoldinigdcursn ohianseepter regulating
physj cal. change associated with.the..25 thernal .
oApSici it BRe Snaton otupmand W heGEshin 18 he i Batiding curve of

sl kQlePioR Svifed! Mahé PfeseilebiToRe &R tAbrel Oractiagiorsy fwireditla molecule
cont ai ners; (elz9 conparing each of said therml |

thah shiftelithey thetmolounfplding eysve af said recepfor anddrtaer ghifis the thermal
0 | . i - (i .

oI S PRIl 30 Vs SR B St Rt

amhgonist of dfug(clgararxai d nol ecul e and/or (2) said
co-activators; and 004/010107 PCT/ US2003/023241.

345 (e @drﬁfﬁ?%@ W BREH S PRI SR04 L Sqrptises:
therppl Joffaelifd B8dGHEMEuIOTand said receptor regulating cytochrome P450

expression with one or more of said co-activators in each of a multiplicity of

N

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
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said receptor. 38. A nethod according to claim 36,

wherein the agonist is a partial agonist. 39. A nethod
w@boodet1@oTi ni ng the effect of a drug | ead on tPET/US2003/023241

activity of drug efflux 5 conprising: providing a

drug lead that nodifies the stability of a receptor

regul ating expression of a drug transport protein and

screening the drag lead for its ability to further

nodi fy the stability of the4feceptor in the presence

of one or nore co-regulators; wherein a ftirther

modi @) cdetéroniniof whedlir| saidymoteculeeshifis thst ibernial unfdding curve of

esence of the drug I|ead and a co-regul ator of said

“@%@cggmhore co-regul ators indicates whether the drug
3810 | g3sbthAEaRaAESg foltaiRAd, Whedeirdfhe @EbisistEk b lpitial 4fdnisthe

nmet hod of claim 39, wherein providing a drug | ead that

3%odi Ainegthedhef deferatining the effect pba dewsdlsedpn tsrastivibpef drug efflux

screeni Q r I AhL Gl iM:Of cdi .
B Mo PP g ety RY, St gt gy
expi®siod Cefpd diug #anspbfieprorinhat edreeding nhetGrugwlead domits abidity to

screening of one or, nore of a multiplicity 15 of
fugther mpdifY theotability of thegrysipios da the pypseagh phets ¢ gnrg cerregulators;

p .
SPGB B SO0 Y 8 g g
letd end iangy-=sgildtor exfespidoonei or machcwfeguhitats nmditdtes wWhéthgr e drug

%gntainer to.cau% sai receptor to unfold; 20 (c)
lepd ICTATR P ACYARP glrugse; W-contai ners a physical change

4RSSOTh@h@dhod b ddi® 39NvREEInNProvidis@iad dRBCRRAY Qhat hedifies the
generating an unfolding curve for said receptor f

or
stakility off the aeagptos eomiprisgsssereeniag anergsaners Pf adenltiphicityspfgdifferent

unf.ol ding, GULW 1.0 St 4.0; 4] of the other
mﬁ%? glleg ?oﬁ gh%lyu %t\’/lg@ to %ﬁodiﬁ %ﬁhé%&tellhﬁs oft(thée 5 r@#tgf di ng curve
4f.or Thé thethrd @ iclaiml40c whaeinsaidweradhigrufene br anye affa multiplicity

said multipljcity of nolecules; and (f) determ ning
ok ffercat molepulss cQBPESSR Y| tiplicity of mol ecul es nodifies

the ?a,?t Q:Bh{a.bﬁﬂ%] %id;&%%:%tére&%ﬁfaﬂh Wshfddle 2450 and one or more

nodi frcation ih st ity I's m%icated by a change in
mekicdles if edctliolig nowltiplécity3@ cdtaintse net hod of clai m 39 or

ComplD <t Bt Rrn BB agers o cause said

receptor to unfold;

=S

(¢) measuring in each of said containers a physical change associated with the
unfolding of said receptor;
(d) generating 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.
42.  The method of claim 39 or claim 40, wherein said screening step further

comprises:
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(a) contacting said drug | ead and said receptor

regul ati ng cytochrone P450 expression with one or
worerog/0ofiosai d co-regul ators in each of a mul tipdT/081093/023241

of containers; (b) treating said receptor in each of

said nmultiplicity of containers to cause said 5

receptor to unfold; (c) neasuring in each of said

cont ai ners a physical change associated with the

unfol ding of said receptor; 46d) generating an

unfol ding curve for said receptor for each of said

cont(@) nMactlnges)aJdcdmgallead] gn@ aeid wtegen d:guhtlog diytnghrome P450

curves in,s d of.the,o
BRSO WD coe 0t ok apt SEL PI-GRREEIRY B fSHg obf RIRleity of
co%gduggrgeceptor in the absence of (1) said drug |ead
and/ (2) said co-regulators; and (f) determ ning
V\/n et (ﬂvé rtr®ang said wepebioadh eaghtaf seidrppifipliciy efirontaingss {0 qayse said
a)t 1ceptor wherein a further nodification in
re%‘fpé?ﬁ 9Pl i ndi cated by a further change in 15 said

unf ofcyli iasathy e e#tB-of Bl dbtdieds @fphgdiedl chathevdsssctated with the
the one or nore co-regulators includes a co- activator
uf!fﬁ]dmﬁoﬁséldrréﬁﬁpé@sor 44. The method according to claim

N eﬁ%ﬁ?fxgﬁn IYoREY @uvaé‘ f&r@ rgag)'tgr' 6edc %f said containers;
stab e recepto |nt e presence o
co- a@) |c¢>ﬁtpar1ngbditﬁrcﬁ'lsmdnm&idmg)cun@shhﬁelb (B dand 20 as an
agoni st of. th or n in the esence of the
co-acti va@brea‘ﬁh@fetﬁ?g'i‘ ga?:‘l%‘?sd %% o clai m 44,
wherein t Qg ARUNEGink %uﬁ/e%f tdi@kecap@p| Er?the aﬁ@ncg Bﬁ(l) said drug
.

nmet hod ac ding to claim 39, wherein the nol ecul e
lead andier (2prsald cpaeguldters; andabi ity of the receptor in the

presence of .a.CO- ress I.d .
[i ga&g gggn%%n %3@% Ss'?t‘(f)g*ugtﬂgér ecept%?almkyh&g%@ﬁtg of said
reRERGE AR alfifh&nédifibatiindh stabBit¢ 1s inbivatedeiyho further change in
according to claim46, wherein the non-agonist is a
sqpppfoldinggemest .  48. A method of determining the
ffe
S rothe SRR Byl BB o R s o
adtivatdmhd/bﬂé@tejiresgorcurve of a receptor regul ating

Xpr SIO of a trans rot 0.(b .
cre E Qﬁleacd’f"%b“gg @a%}a% i Y"Q 515 ﬁﬁetr? Lo g‘l“f}%é?m(’dlﬁes the
stﬁfﬁhﬁt oft tB@ rbdRBIOTR thePr&MelédEr a §élﬁé‘ti9vaﬁfr ihBRbY ediiFAhg tHe ligand
t he "presence” of one or nore co-regul ators WO

aQB0AonIs0 0D the PETPloSIDER inthe Paasence 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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47 wherein a further shift in the thermal unfolding
curve of the receptor in the presence of the drug

WO e@d/osma7 a co-regul ator of said one or nore PCT/US2003/023241
co-regul ators indicates whether the drug | ead
i ncreases the activity of drug-efflux. 49. The nethod
of claim48, wherein providing a drug lead that shifts
the thermal 5 unfolding curve of the receptor
conpri ses screening one or rdre of a nultiplicity of
different nolecules for their ability to shift the
t her mal uwhednh afirther steftah thdrtherrealapifading daeve dihthe receptor in

net hod of .c] aim 49, wherein said screeni ng of one or
thegresegee oF ihg fug) eed @ PR b OB A uoR ecfegulators

i QRIIRE Wik er (R)drEPRb@ FckdidesSBb Hoti B g-6fl ating
cytochrone P450 and one or nore O nolecules in each

4%f aThehtethwidi ofi daimod8, oderein peeddings) dmg deadriatsshilés the thermal

r tor in.each of said nultiplicity of containers.t.0.
uesBiERe Qg o TR arip Bomptites otits dhe Qi g sy iy of
d¥fer§Rintbl &k FbrBES aRliB v Shifbthe GhaR@PuEBRIRG @ireslofvht Feceptor.

the thermal unfolding of said receptor; 15 (d)

5¢eneiThe method of Kleimd, whetsingaithscaeening gf@ne gamore ebapmuliplicity
I f ' fainers; (e) conparing each of
oééﬁiffg%%@rogeéz}ﬂ%g%%?@sféﬁg curves in step (d) to: (i)
each(®)f dohtacidesidtiecspiad ragafaningi cyoohrome P45 rahdosne or more

(ii) the thermal uynfol ding curve for said target
mpdeates eeqoh of pandBRlAF O Cg@taBFrsény of said
mul t Q@' hétind s rBRRE th 8oh SN hditatiey 8F HrREndb e Bfke said
any sald multiplicity of nolecules shifts the
rachptorntl unfoldf ol di ng curve. 51. The nethod of claim 48

or claim50,. wherei.n said scr.eening step.further . .

ol Beatsa i5 oo e paABER i Afbeiteg with the
tHePR SIS AW s@itlird@poyt ochrome P450 expression with

one or nore of said co-re%glators in each of a

mul t (P igenespting a thermadj undelding erve: dor s recspter ok gpphppf said
cjn{][alg‘gl%h of said nultiplicity of containers to cause
sal teceptor to unfold; 30 (c) neasuring in each of

sai d(®otunapaniap sach @isgii thadmat hafuding ssves mtstep () th t he
t her mal u?is oe:laci Qfgthgfothse?id%nglglcl%&(tﬂ%lrﬂg curves; and/or

(i) the thermal 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 shifts the thermal
unfolding curve.

51.  The method of claim 48 or claim 50, 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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WD 2004/ 010107 PCT/ US2003/ 023241 48 (d) generating a
thermal unfol ding curve for said receptor for each of
w@200d/o1aont ai ners; (e) conparing each of said PCEUSHN3/023241
unfol ding curves in step (d) to: (i) each of the
ot her thermal unfolding curves; and/or 5 (ii) the
thermal unfol ding curve for said receptor in the
absence of (1) said drug lead and/or (2) said
co-regul ators; and (f) deterbi ning whet her said drug
| ead further nodifies the stability of said receptor,
wher (@) n genefatinighe themmd] tinfodding wuive ot abidl fecgptors for each of said
i ndicated by a farther change in said unfolding
CORAREES; 10 52. The method of clai m 48 wherein the one
or 2k G OGS -@%,r@e@,tiﬁyt@ tand/ or
co- F@%?g@?gl?ﬁ@%ﬂg.ﬁtq‘?ﬁédnﬂ%hnod aggl)r ding to ¢ g?)m 48,
wher ei n t(eeanhl ef¢hd ethéuheme unfodding egrvessend/et abi | ity

of the receptor,in the.presence of a. co- kvato

t her eby i n{hlefﬂi}?rﬂﬁi PRt P ERY© fg%saédn%eé’ﬁgtg’%é a%fJbF%né’e of (1)
saﬁ&mgqéudméz)@aid%-&g@ﬁwﬁgan@f the co-activator. 15

54. The method ‘according to claim53, wherein th

agonif}t dyterminipg rwhegher sgishfasg. leark furthep mpdifigsyths c%%%‘]étyrfgf said
t | ai,m. 4 L 0k he: i £ .
g o ST SN g s e
sfidufifoptigsanve. thereby identifying the ligand as a
S B e g e S ST A8 eSS RBRE s o co

| O fhechpn-agonist is a partial agonist. 20
acggr?to e&/ﬁfe(frbho o any one of clainms 1-56, wherein the
53.ec ePho meitmdSXBoing KR:1ai58 48, Twherpint the snad¢culm {urthee meglifies the

SEPITFRRDR BRFROT Boihe RrSsgnaret oG A sy Lt e ligand
ain AoARt SCMUE Sec@PtoX HheR iPihic pre¥ehdithesdd-adtivgiosr dr ug

cl earance conprising: screening a nolecule for its |
54bi | Thymethodwaearingfie clapm 53¢ wherpinitle ggonishis agpautial agonist.

55 ec eﬂmg Ene%bgln&ci%%;dm{bgélggg gfk,f 'th%rgﬁ AL 'i]llr?dllr:r%utrlé’e fiftthe? M Rifies the

Fecept o ce of one o

stabilityegfuhataeptor ihihe giresencef afd dverepresshirf thewby adentifying the ligand
stability of = the receptaqr .in the presence of the

a9 PR AL AL he TERFPHE JUIRIB e Sar P dRR SRR co-

56 9UIRL BlefhodRdbsaing o WAGh 38T whilinTRe fsnihSorist iddpartial agonist.
agoni st or an antagoni st of xenobiotic netabollsm

5and/ Ghe dretipdaifeny ancef claimsela36, Avherdin e re¢epirstie SARATIER.

5 khe %Ha %%%ho%fofa an)q%lnee 5 lcﬁurgs? 1-%%,” ¥ iergltni the %%Bt%? Eé RH,] 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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and/ or drug cl earance conprising: screening a nolecule

for its ability to shift the WD 2004/ 010107
WEMANBAMD3/ 023241 49 thermal unfol di ng cur vePOf/US1903/023241

SXR receptor and to further shift the thernma

unfolding curve of said receptor when in the presence

of one or nore co-reqgulators; wherein a further shift

of the thermal unfolding curve of the receptor in the

presence of the nolecule ar? a co-regul ator of said

one or nore co-regul ators indicates whether the 5 )
thepnelowmifelding amvegiothe SXRorecaptonandatgofurtber Sift deentbbineal jvafolding

neta?oLisn1and/oB dr u cIearancF. 6l. A nethqﬁ ) .
curve o SPllqgref%)t%rnV o} 11}, g Bresepce ’ O, 8F Bioke FREes ators; wherein a
figrhrel QHifl Of Wie itferMal Gnfobding \Caiver ofailid/ Rteptod 8 HRPPRS&RE -of the

62. A nethod according to any of clains 1-60, erein

mpkecalforiidst cpgpeHaten of syd| et mersrarsaiatord dndicaes Whether the
. - A€ C
sty b iR o M) it BELBRDIAREAEbNAn! Al BRarance.
6lhy dr axmpthod exterdaneto & offclaishDd0aothereil g ¢wregliatonis a co-
62, wherein the strong inducer has a binding affinity
agfivafor 88d/0h 3 FOABWEISOS [M and a statistical probability

68f 2agonL®bd §&%trcﬁn$ f(t)o %ﬁg&ftclaﬁm§ 1-600 vARR4A arl abnist Forfreo-Rgulator

nmet hod accordi ng of clains 1-60, wherein a
dppanti¢rd receptomiisa stodnganduser.r equl at or dependent recept or

s a,weak. i pducer,, 66. A .nethod according to claim®6b5s,
Shner &1 oo SR 46 il 3o WRTER ghe SPY, UG B 11-0-

hy&?Ryprigkdbput 5 pMand a statistical probability of
agoni'st state of about 0.4 to about 0.8. 20 67. a

6fet hddmzthodr aicogling te Ickiim 6%, wheireinethn stioeg vieddcer ids @ebinding

S, a . bi ndi ng.af fin] of at. |.east ,about. 5 ~(err
ol bt Satheihben 5 phbinas vl SRR or apamt Sd Of about 0.8
Gt 19. 4 to about 1.0. 68. A nethod according to any
of clains 1-60, wherein an antagoni st of a co-
66 e guhamethod egseprding: tor anyeqft daimssl-G0.nwhereinda pattial 2gnéy .of a co-
1~A ﬂzﬁtrhcf)d acfe%ﬁred!qu Iso cl iin;} 68, wherein the
T (TR R EES RIS AT HE Y i ty of less than about
66. ~LM afethod sécakding it6 adlaipy 65atwhtieiny thf wagloihdiceShas @ binding
of less than about 0.4. 70. a method according to
affiniyraf &5 thaneaberhy plvbandonstatistigelarrobability of pgeitisigtate of about 0.4

t(?;lg i ggtgy of at l|least about 5 ~Mand a statistical
provability of agonist state of |ess than about O.4.
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.



