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WO 2004/ 010141 PCT/ US2002/ 029661 Met hod For The
Identification O Ligands This application clains

w@edioaidiyl benefit of U S. Provisional ApplicatPCrusSH02/029661

No. 60/398,023 filed July 24, 2002, which is

i ncorporated by reference herein inits entirety.
Field of \the | nti.on.The .present {Jwention rel ates
gener al | M?@l%{f#&l‘r{gﬁe J&epyi}ﬁaim ﬁg]\i}g%}%fﬂ%s f or
protein-protein interactions whose affinity is

nodul ated by ligands 10 or allosteric regulators.
More particularly, the present invention relates to

net hads of ..det er mi.ni ng _agani St nfagoni st .l i gands
of o It s aroBEnas v 3" PE i oppidton
N 80/30B 10¥3 efled gy 26 Q@m,Qﬁhi&ﬁlﬁﬁnédi?&ﬁ@d%%@%@e Réreid
co- regul ator. Background of the Invention 15 A

ic@nentygetyt heme in signal transduction and gene
expression is the constitutive or inducible
i nteraction of protein-protein nodul ar domai ns.
Fieldwf doglverttidri gands t hat can potentiate these
interactions will provide information on the nature
of the nol ecul ar nmechani sns underlyi ng bi ol ogi ca
eventBheaprdsenh inveatide velatepngenerallfy tohermgtbod iof identifying

a oaches .for the treatnent of .20 di sease. istin
1R R PRI Dot ke RIS ot sl s TG T oy Bbd®
of WNBSESO ¥eulabM. | Mbrd partiRalatlyC tﬂea?ﬂe}z’eﬂt Nnidiios askteR to
pr otelns o unknown function. Nucl ear recept ors are

masiasisred dsfermining agemsti aryantAzorish Hewds mifj aofecemtaicbased on
ont+.0l.Li ng. - ' I.agcl.ueli duct i on,

PO R ol 46 oL IACH B 08 dERRAtHEL

rdduditor. f unction is regul ated by a 25 diverse set of

I 1 gands (xenobiotics, hornones, |ipids and other known
and undi scovered ligands). To date 48 nucl ear

Ha@ﬁ@@hﬁd%fﬂ@\@vbﬁm identified, 28 wth known |igands
and the remai ning ones are classified as orphans. The

bi ol ogy of the receptors is conplex and tissue

speciA icentcPRBEe &nBlig , tranS@icE6f €andO B4 68redfeR., is2He2)

and the nol ecul ar nechani sm of action appears 30 to be
cendtiggiirei on inducihlefiateeastipa| ofr peqteintpielgin erodpba edaypiiys.

KRWEI RS of ghRLs" Bkt 2in Wi B3 HhecRchibhRAR2BRE01
information on the nature of the molecular mechanisms underlying biological
events and on the development of therapeutic approaches for the treatment of
disease. Existing methods for the identification of ligands are cumbersome
and limited particularly in the case of proteins of unknown function.

Nuclear receptors are members of a superfamily of transcription
factors controlling cellular functions including reproduction, growth
differentiation, lipid and sugar homeostasis. Their function is regulated by a
diverse set of ligands (xenobiotics, hormones, lipids and other known and
undiscovered ligands). To date 48 nuclear receptors have been identified, 28
with known ligands and the remaining ones are classified as orphans. The
biology of the receptors is complex and tissue specific (Shang & Brown,
Science 295:2465-2468, 2002) and the molecular mechanism of action appears

to be a function of preferential recruitment of accessory proteins, referred as
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co-regul ators, that nodul ate the function of these
receptors in a ligand independent or dependent
wo awhioon41l Recrui tment of the appropriate co- regUUS1002/029661
can result in gene transcription or repression.
Panvera offers reagents for the discrimnation of
agonist from 5 antagonizt i gands for the estrogen
receptor subtype beta and "has presented publicly data
on the preferential recruitnent of co-activator
proteins (Bolger et al., Environmental Health
coResspees, i thets nidd6late The T@88n ehathase arceentpier it @ ligand

st Lo BISSSheB ! A, e lectine
re gﬁ%ﬁ%’?%n%?lﬁ:%g nf LURCApESNGEepREAB@NcCe 10 energy

. There are publications gn sim I&r
ass@Bmvémar offetsercagents efor thec elcapnatiopRof x22q0ke  HRR

and PPAR fam | that are n t
anfagonts. IR NERIGETT KRGy A30Reos IEEs Loba o
pubffealath &f thlprefeRfiid 8€QuitBERAF c0-20041r prbteinsl Bolger et

expeérinments have been done us N a%? ore technol ogy 15
a1 Gosionmentl dealth Permeivsgi 1061 SnEDEE Ky $550m 43y

1997. n { , |.QC ] r : - P June
Pr%sfﬁg%;)}'.(s@%eﬁ%feﬁl gt?lthfsg sagegieggp%v{hbeﬂreg&tl% ;ﬁrﬁeggegg’t i s
200ene E%pT Ragdnts afeCasep intassdys,basédl abdlusseseencg3gsapance

(2001)) (Kraichely et al., Endocrinol ogy,
energy tgasier $BRET). (2000)). For exanple, Karo-Bio has

dev eﬂgéf@ dr@ pHEREHENP HE SHhPET AeAROME ofikragmdar treceptors
i ncl ude compor mat i onal sensitive peptide probes for

(BHi-6¢ theBRR tahé PPAR faaghidst afer dso bared 9oriRIET (£hparfd alf or

nucl ear_hornone rege r Pal al . P . ~
i A e WELE R o A S
8 {@@ilgﬁgﬁgltﬂtmg%xﬂgﬁﬁfeht@ thaveBébnAoRe UsihigBiac2€ Zchnology

., Biochem st rg 40: 6446- 6652 (20011.
(Crepkistes d.hd. Badlogihar Geamistrati1ds4d 13H G¥% WEWERS ¢k al-;

receptor in e of estradiol. However, the
B%h@?@ﬁ&éoégég%ﬁl% ?@giﬁh the identification of a
N0l ee|faPfs AR exA@ MRES thdfcadout dgagerpstsiof (Cduep ERla

receptor. The art discussed above suffers fr ral
Ditbeteb 49K539- 73 r(2e3aEraichely gf alpEndocrnplosy. 6%{35%@%‘ ’

PLALS . 9608 RARIEIShAR @ﬂg@d‘ta réd8idn G8hdout 30
d(@@ﬁd E%fss ,pqg’ogﬁ e§1§§%a%eer¥s re r%%%?%éipg to validate
adshto tricOae denfrmeoriab grnkitive peptidieprobési fod disptiminagion of

directly with the rec?gtor of interest and &pt i
agonist from antagonist ligands for nuclear hormone’ receptors (Paige et al.,
PNAS 96:3999-4004 (1999)), (presentation by Karo-Bio at the Orphan
Receptor Meeting, San Diego June 2002).

Greenfield et al., Biochemistry 40:6446-6652 (2001) reports the
thermal stablization of the ER-atreceptor in the presence of estradiol.
However, the reference does not teach the identification of a molecule as an
agonist or an antagonist of the ER-a receptor.

The art discussed above suffers from several drawbacks. For example,
in the analysis of nuclear receptors, gene expression readout assays and cell

based assays, counter-screens are required to validate that ligands or co-

regulators identified interact directly with the receptor of interest and not
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proteins that can produce a signal transduction or
wW@eo/01@Eat i vati on/ repressi on assay readout. | nPCT/US2002/029661
addition, cell readout technology |acks the
sensitivity in identifying weak ligands (typically
conpounds of affinities f greater than 1 [tMare
rarely identified), and s only applicable to 5
conmpounds that have a good cell perneability profile.
O her comercial in vitro assays require the
thiongh etige podteinsgthati capoprodugeatsl sigmph grfﬂ@é%élpﬂt pry gene
di spl acenment assays,, or :
aeusituee rren Spatkacelt 1hageHaR A ERa AHO0LT 16k

the SeritR8Sdin§ i@EntaMinacwenkali@nds eypiblle comphmmisorfyafiihities
facilitates 10 the raﬁ,i d, hi gh-throughput )
ofi gesater fthemt 1 asMoprd irgyalydidentifiedo-andgin 2nbr -agelicablse i

receptors. and further,identifi ' ' >
RN B SHEREY REBRLDELF BUAG, Sopby el
vifB-4:89K | RYGke IRYKHGKEIES of Nigahdi éort éstabliBhiag prozspefitive

i nvent'i on ‘nmeets such needs. The present i ’Di 0 15
digplaseimeat assappiaidee 85e PliBAN; 351Palg tﬁn"aiai‘)tﬁiw asgf co-

ant [ of a co-regul ator- dependent target
AR

The nethod conprises providing a set of
ol eThilsethetdiata nead fdrantaoeursteatelibble yeahmhology thas fagditates

s D P S REPREHEE e Hegoh o FRRtr OB 7 A Mo CoasMeT

t U dSRIERGNME of et REFeBT G5 BRGBc&PtorONerOin theT €
reg%'it{?%g‘ﬁflafta%?‘?‘ A furt he(r) 28 m)gi ficati oanct)f t he

pistembe bf 4 yo-ofguldier.t arget nol ecul e in the presence of a
nol ecul e of the set and a co-regul ator indicates
whet her the nolecule is an agonist or an antagoni st
Somniane Of Thgduvemsloacul e when in the presence of the co-
regul ator. The invention provides another nethod of
identifying an agonist or an 25 antagonist of a
co- r gl paesent deyearide nmedtarsgeh meetiacullhe prhsentranyaséion

' iding. t af | | es. that shift th
DIONP RSO AR E S Peish fTem ADasopish g &EOTEE e
d@%ﬁ&&fﬂi RNBoREuIRDT erf el dmeb@prbRS pRividie Sabt of or

elr abiTity to further shift the thernal unfolding
molecules ¢fat nfveliflydhgyesabilityodfdheitasgst malerl gk EHEBINgFong Q&

m%;e nnB{e%ul%(s) _o’f ﬁl%l'lslefjl %o? ieir é/'l:\ﬁlfitlgllrt& rﬁ?r'ihe‘? I?ﬁcfcﬁfy’ tHe E’Jﬂﬁility of the
target molecule in the presence of one or more co-regulators. A further
modification of the stability of the target molecule in the presence of a
molecule of the set and a co-regulator indicates whether the molecule is an
agonist or an antagonist of the target molecule when in the presence of the co-
regulator.

The invention provides another method of identifying an agonist or an
antagonist of a co-regulator-dependent target molecule. ~The method
comprises providing a set of molecules that shift the thermal unfolding curve
of the target molecule and screening one or more of the molecules of the set
for their ability to further shift the thermal unfolding curve of the target
molecule in the presence of one or more co-regulators. A further shift in the

thermal unfolding curve of the target molecule in the presence of a molecule
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the presence of a nolecul e WO 2004/010141

WEMANBAGD2/ 029661 -4 of the set and a co-r egedHUS2002/029661

i ndi cates whether the nolecule is an agoni st or an

ant agoni st of the target nolecule when in the presence

of the co-regulator. The present invention also

provi des a nethod of identifying an antagonist of a

co-regul ator-dependent target nolecule. The nethod 5

conprises providing a set of nolecules that nodify the
ofstha |s¢t| anﬂyl wr%h@tqrﬂ%%esmml the meleculeris amAERJIS 98 2B

olEh Lt AR BhiE i ogh ol bt emPer, o 1

t he PhesgBSMt Ohvan@notlso rmbeldes: -aaahdéthvad @f sidehtifyingene
is no further nodification of the st b| lity gf th]flﬂg

antagqpett Rb| &cEr-EaURiSPERASEE NREEhT MY eI“rﬁlleec ulhe
(flﬁ]gns%g ‘ii)r(?w 2&?§ét V@ hiecufeRitRat todify AR kbt ittt hrat

ol ecu the set Is an antagoni st of the target
miotdcaleudnel sminmmmgwomdwer mnmsmnl'aeu]@fs of flee m-fax:theuabdrty tThe

presen ent| pr, es anagt h
PG, Eracb e Stab iy i, FEger SRS ' Bl PseBbe 98 985 g8t
mfo?ér 8L GS UITE thef & BRHR@Er nfodiatise ®f ﬂ[@é}thlﬂhtygofaths et
of nolecules that shift the thermal unfol ding curve 15

taoget dequde ipethe msmqué agnleaide elthe et @ corackyter, dis

| h ARE
AL REAL B PBhBFr 0ckJE AL 9 vl
mioRcaRUl ger i th@pre@errﬁs efite cofacivgonr Nnore co- act | vat ors.

If there is no further shift in the tg rra&g tn dlng
cur v&he rpresrat jpeention ePeyidgs mgeer| methpd ¢ oidepiiying, gn
ar%?g(?hgt' yat er co 'i%u?aﬁ%ﬁdeﬁ@ndeﬂg Gidek Ofholdlale. h?hémﬂngﬂiﬁhe

set tagoni st” of the target nolecule
covipiisels rprdbhdmgraesie ot mo&n‘culeb ¢hat shilt thevheroral ufrfmédlpg esyat

invention rovi des a net hod of den n n
obérinicet motecule i S e BHEa ¢ TR oo e
f&h&leﬁe&gﬁﬁ £ TREHe? QRifP HRY tdkial ufoldhg QurvEdbeed BSget

y the stability of the target nolecul e and

medeoglninrife cpm@seme ofoone qmn@@me@twatorm elfgbere fippo deEhar

S iR o, W b 6 s

ah @Rl &ﬁﬁ&fv&tcr' thi§ hewe ihdicdtonf mat El&i’ miohedufei @tatheOEret ci)sf ahhe
stability of the tar nol ecul e in the presence of a

anfperdsiof thy targeé n@éqcugnfdwa ip ther RIpIeBES B the £hagtiyaorg

i Pdlt ﬁg& tpgr eﬁt{kﬂ(/erftf?)ﬁ aFﬁBlp?&Hhﬁ Phnetd8 oF dentibyiff aR Qi

of a co- regulator-dependent target molecule. The method comprises providing
a set of molecules that modify the stability of the target molecule and
screening one or more molecules of the set for their abilit’y to further modify
the stability of the target molecule in the presence of one or more co-
repressors. If there is no further modification of the stability of the target
molecule in the presence of a molecule of the set and a co-repressor, this is an
indication that the molecule of the set is an agonist of the target molecule
when in the presence of the co-repressor.

The present invention provides another method of identifying an

agonist of a co-regulator-dependent target molecule. The method comprises
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when in the presence of the co-repressor. 30 The
present invention provides another nethod of
w0 d@apidlyi ng an agoni st of a co-regul at or - depPCiE81002/029661
target nol ecule. The nmethod conprises WO 2004/ 010141
PCT/ US2002/ 029661 -5 providing a set of nol ecul es
that shift the thermal unfol ding curve of the target
mol ecul e and screening one or nore of the nol ecul es of
the set for their ability to further shift the

thermal unfolding curve of the target nolecule in the
providimencet of molseuler thatphift the-therprab ylokding gyrve pkths tirgetho

further shift in the 5 r oledy I Lt he
mojpale LSt s b Henb g Qb ok S UG iib>
to tlithed ShifNthi NAbGal ivwfoltingt curhe ofttheauiget afoldche &ethe s
an agoni st of the target nolecul e when in

pr@ﬁ:ee@ﬁe € enefort Iﬁ@rec@'lfe@fﬁs];&@?,o rIf ﬂF‘FF@_ i8 rEs Epthey :ﬁg‘zfn ?r} G
th%rHTc’ag H{Bgogéi'ﬁg o fﬂgﬁip gﬁiese%e gf g ?ﬁx{ﬁg&ﬂ@ Of F AR $EoOr

st of rget no avi ng an unknown
refpre ik, thid.is ad Gnditeionetidiakt mohaonies#shsadys ati agpnast 9é theof
nmol ecul es that nodify the lSltabi lity of a target
targst welscrleihen iy hePress R ?ﬁ%ﬁﬁFﬁ%?nmmerein the set

of np e@’%s@rft_ iR Y alsh orstiabd lal il foR CRrfiginghdrch
share bio ogi cal function, and screening one or nore
agonise otllae santdgonise ofs ettarfger molesinle hbiing ey uwnENwR fipegtion.

nodi the . stability of the .tar RAE
Tl eoBprit npr g o el A harRoBRHLE piaBiiey Bt
a ﬂl?éiait fh&18dd1©Rahg bR @nEhcW Furciof whdteint the getofmbleculee
In"the presence of a nolecule of the Séﬁz nd.a
modify ethel stelitity i reseriarswmdite shage biolggical fupcten. 5and
agoni st _or_.an j f . I
AR g BN, 5 4 e LB BT ey
thi N¢&BkiiyOBf RKOtirg@smaleatikein miet pomericer ofi eherari morey can

20 agoni st or an_antagoni st qof a target nol ecule
repioy ATUHGERLUAG T diF SO SR GEecL e g e
pI@ge?%%: g)!f IRkl & thBeEGHA 8Scd-RBhlafdd ihblichiBe WHetHeRahe

dnfol ding curve of a target nol écul e having an unknown
mblenalei ioran agoaiseion an hatagemist of theplaegetinegleasily hep He the

t hermal _unfol ding curve of receptors which share
pisseare §f hICoMEALEPHn, and screening one or nore

ol el e5es@ht tventfl pfo¥idek Nidothe? méhbd ifbry détornhitinigha
shift the thernal un?oldln curve of the _ target

agomist ol am anfagomiést op ractaeget an e!ecuém éayjpg @gruknown function.
T %F%q%gc%’n g&%lr)r%s'es '%rg\lljlﬁ}ngezg sgthbif Fmo'l&ufelg ekt @iffBthe thermal
unfolding curve of a target molecule having an unknown function, wherein the
set of molecules shift the thermal unfolding curve of receptors which share
biological function, and screening one or more molecules of the set for their
ability to further shift the thermal unfolding curve of the target molecule in the
presence of one or more co-regulators. A further shift in the thermal unfolding
curve of the target molecule in the presence of a molecule of the set and a co-
regulator indicates whether the molecule is an agonist or an antagonist of the
target molecule when in the presence of the co-regulator.

An 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
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nol ecul e of the set and a co- regul ator indicates
wob@tloer4t he nol ecul e is an agoni st or an ant apORUS1000629661

the target nolecule when in the presence of the

co-regulator. 30 An advantage of the nmethods of the

present invention is thatgneither gene expression

readout and cell based assays, nor the use of known

i gands to WD 2004/ 010141 PCT/ US2002/ 029661 -6

establish the assay are required. The ability to
cgfabledne asAY areRa B | Thesadfivgo gamrétetm‘ﬁgggﬁﬁl%hmawws

' U9 Yok Rt S e deBFPSiobéESs, thest

d%rggtﬂg}? Ig\rég%‘g%?fec Sypotrwgseg%gnd degryp?&g pha% °
theeapeptio hgpotlidges el detryips oipdiae decapidtsor purified proteins

and peptides. i sipgle .5 unifyin ssay, one ca

o0 RSP s S o Bl e o O G 80
uRIFGhE! A #Y, ARl fanl eBliAL Uio@RE fafl B eshdveddin lnaiubaing

response.” Not only can [Iigands be identified, but
pedteio-[rptein interpeiong aaflf pradicy biadegicdl aesponget Netoewy reanan

be al.cul at ich then ¢ : r t 0
g e AL IR e ke Be Gy e ot

célkslatedewhizh dhdnocardbatuséd tb icgaede foobiotygidahnctiGiee ptities
10 that in turn can be used as tools tao deconvol ute

infranaion gsgeratse camalse by usgdiojdentiy ligands forrphybisesrtors
(Y ﬂ%pll? g%rc'lagoesﬁ 8s g%%%@&mt@ﬁkmé%%f ths glprrogeg@s%

I nven not require counter-screenin
teshthecppsutichypothesasl t i ng t enperature of a target

nmol ecul e, such, as ah&{ otein is a direct (iﬂ%nseguence
of t M3 gae Py mrethgds -l PLFseRiD VaHIog; IRg 9T EHLITgy
cBlntSRGQAMR L e RAANd thd BRAGS téﬁpétg@llrfﬁf;ﬁ ﬁr%bt%olecule,

interest. Furt_her, affinities o gand to a target
suadl ascupoten & ndirest senssijwdnge of tfefthermadgramigflinknee of i

are determned). Further, th resent i nventiaon j ot
o Socte] ot comrmiibise U o DO R g oI o et
FftB&r, afinitiBe Rt b 0iRest abOMeget inftfeculty £6 @ltire kenéRIVei (OffinttRes
not require known Ilgan s to establish_an assay,

ofraM tegnMpge ideternimedreliurthsb ke Pigrent HIvepEQIin ek u%/nifﬁ@ by
F £ eat t

SRS, SR S RSP RR Mgt an s A
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_Description O The Figures Figure 1 illustrates
it feme WrTU] fos depanBL{SOE BRI GFSPIES- | dent i 1 cat i on

Further features and advantages of the present invention are described

in detail below with reference to the accompanying drawings.
Brief Description Of The Figures

Figure 1 illustrates experimental results expected for the identification
of an agonist ligand in the presence of a co-activator.
Figure 2 illustrates experimental results expected for the identification

of an antagonist ligand in the presence of a co-activator.
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25 of an agonist ligand in the presence of a
co-activator. Figure 2 illustrates experinental
wo e®uloid4expected for the identification of aPCT/US2002/029661
antagoni st ligand in the presence of a co-activator.
WO 2004/ 010141 PCT/ US2002/ 029661 -7 Detail ed
Description In the foll owing description, reference
will be nade to various ternms and net hodol ogi es known
to those of skill in the biochem cal and
lghar ol ogi,cal arts. Publications and other materials
’ll‘f%eﬂ"ﬁ #9f' such 5 known terns and net hodol ogi es are
i ncorporated herein by reference in their entireties
as though set forth in full. In enbodi nents of the
pr esdAtthe RINHRS Aescriphppdsicarneepyibhheimads & vagus terms
Al AARN ADWAIRN! oS 809 sl 3 OeS todtBinical and
co-regul at or - dependent target nol ecules, which are
phapadgotogidfal wnts.ol Bublgatibas eod uploey melesela| sttittgh fvrthreddt y

10 the stabili f the target nolecul e. | ecul.es, .
o e 4 prbdhgier fie RiRbprled ffip iy tHcIE thak
Rfretes 8eMBeeH &t Fhith Arrgaence of the target nol ecule and
one or nore co-re%ul ators for their ability to

f ur t Haembodintapts ¢fethe pedsent inyendipnt methodsargerovidedeton ithe

. .t i1t th Lecul e i s
RS0 AEaRpAy dnt? afadnife 16 BRh R ol e
mslkasey, vhich 28 cagdl oftundoldalg, based uipag avleduladfthithtodify
target nol ecul e when in the presence of

h
Rt T B S TR e
ta} %ﬁlﬂglt%gl‘ﬂg E%xpﬁé’é/drgeﬁl‘édfil?fhetﬂ?@senééj%é Fdr é?ﬂ[l@gclﬁé d one

ant agoni sts for co- regul ato epen ent
drangetco-reghlemn & thhir cibilitpviol fugtherhmodifiy dhedsmbiliof of: the

t t t h | h . | e
e TioeTle | NAREEE M SGRIEEY Hiniyecarie 107t b avgaer
R € uh ‘%n&laﬁidi’le a$ &6 SARAtkr e Sl ANEIE R eag%fnislt he an

target nolecule and one or nore co-regulators for
antagonistdfi the tagget owolenuieehensinithe prebence hethewbo-regdlatodi ng

cur R R, R iontBEGH oS BRI o
igdHtificesbrl 8f Aporifidi MAt Adfpcassts GoVB&tdp@latdri®pBRdeRE YarBet S
roleAM ARG Trob o Hed e dEeo!cotarges malggultagi © el m
cﬁ%@eg ieEMQi%!:lﬁgé" Wt S OMRAERSal p&rﬁﬁdﬂ?gs cuReObE RS target
molecule can be screened in the presence of the target molecule and one or
more co-regulators for their ability to further shift the thermal unfolding curve
of the target molecule. Whether the thermal unfolding curve of the target
molecule is further shifted is an indication as to whether the molecule is an
agonist or an antagonist of the target molecule when in the presence of the co-
regulator.

The term "target molecule” encompasses peptides, proteins, nucleic
acids, and other receptors. The term encompasses both enzymes and proteins
which are not enzymes. The term encompasses monomeric and multimeric

proteins. Multimeric proteins may be homomeric or heteromeric. The term

encompasses nucleic acids comprising at least two nucleotides, such as
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acids, and other receptors. The term enconpasses both
enzynes and proteins which are not enzynes. The term

wepwenpasses nononeric and multineric protei NBCT/US2002/029661

Mul timeric proteins may be hononeric or heteroneric.
The term 30 enconpasses nucl ei ¢ acids conprising at

| east two nucl eoti des, %Fh as WO 2004/ 010141

PCT/ US2002/ 029661 -8 ol’i°gonucl eoti des. Nucl eic aci ds
can be single-stranded, doubl e-stranded or

triple-stranded. The term enconpasses a nucleic %Cld
olighiediectislesn. Nyeleiceadids ca ibgornglpsbendsd, daulﬂeﬁrﬁlaf}? off a

nbi DNA | |
tipkoanioth d e AP RE gREh AT ° o Bnith is O L pATRaR
ol%%ﬁﬁdl&ﬁ%e O}, pRERIn e recoRiiAit MNAandleotlbeor a goemoos

are capabl e of acquiring secondary, tertiary,
chmmop@atathh%y structure through folding, coiling or

subi e '%jé‘ﬁt gﬁ?p%gécu@' asd leﬁcwﬁspﬁ% ?éi%ﬁé b (pRptAMs! N

I ng, not
préRiRC afd Soth€0 et PIEsS ,wlﬁxlfh) stdhebpablgrod um,ulrlngp sepondaryQ

ol i gosacchan des, or éh " The term
tertiagy, @équwwmt@ct%@mu@ @ﬂigo poitig gt SRS mous. More
Spechdy Eﬁ%lnjc YolecliR Iﬁ lSla%ubE‘f?chf%ﬁl%&lssdbEﬂlﬂubﬂtﬁ eholutihid) But

pr esent venti on e co-regul at or - dependent. By,
tc Ohiitglll abpr cdfaptang entdenzymess rm'aﬁhettq] atngLHPé digidset
nmol ecul e, i s capabl e of bi ndi n nd
oltﬁ%%ﬁcwdgﬁ 108 qRIOSRIRALR, LT OUR- “2‘8% r{% léd“%a g“da

Eo\f* 5% sQhodysovsar get nol ecul e, whet her in a I | gand
de endent “or i ndependent function, is dependent upon,

at | Mast specifically, the tayges modecules ufiligest in thfaplieéf‘glﬁ megon
arglec -er?%gﬂt %Elg ! 3§%ntn013§c‘% ?&fggﬁa@&ﬂ-ﬁ%@?d&w it BeaftQhat the

ear rece ear receptors, and
tatdt® midMclleOls capatile ol lbﬁtd@t@atrlehsatona dighink ped bindingeat loat
escribed in anda and Pascual , Physi.ol Revi ews

o1 ea-pgglatqgo aFurthesothe: ackyity ioh dto briessi e ‘ﬁgu%éﬁ?‘h%ﬂ Mo}

2
B e e

b}-@ecosiegulador., Coetdgulazor dependebt teget anolgq:lﬂ@s mgluéﬁ,c@g are

58:289-297 (2001), the references incorporated by
nptdiaifes i enye Ffi?eBt?rSt heir entireties. 25 Further, the

CO- I RYMLA! RiceIBREAAE The 1616 Qﬁtco%gﬁﬁﬂ&ﬁﬁelﬁmgoﬂﬁm are
described in Aranda and Pascual, Physiological Reviews 81:1269-1304
(2001); Collingwood et al., Journal of Molecular Endocrinology 23:255-275
(1999); 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 herein by their entireties.

Further, the co-regulator dependent target molecules encompass
vertebrate species, including, but not limited to humans, as well as
invertebrates, including but not limited to insects.

Tllustratively, insects contain hundreds of nuclear receptors, for which
ligands can be identified as agonists or antagonists. See Laudet, J. Molecular
Endocrinology 19:207-226 (1997) and Maglich et al., Genome Biology 2:1-7

(2001) for a discussion of nuclear receptors present in vertebrates, nematodes
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vertebrate species, including, but not limted to
humans, as well as invertebrates, including but not
wo poved4t o i nsects. Illustratively, insects CPCI/EB2002/029661
hundreds of nuclear receptors, for which |igands can
be identified as agoni sts or antagoni sts. See Laudet,
J. Mol ecular 30 Endocringlogy 19:207-226 (1997) and
Magl i ch et al., Genome Biology 2:1-7 (2001) for a
di scussi on of nuclear receptors present in
vertebrates, nenmatodes WO 2004/810141
apCTrtyopods) heoméerencey inprrpaiatedr BY oglerencrehsrgine P¥ by

eﬂlr_ﬁ&g{spor ated by reference herein by their entireties.
erm " protein" enconpasses full length or
pol yPke td'rﬂle“[frmaig]ﬁmnbcsrnpas?.'drsefuﬂ demgth pe pblypeptide&rmntso

otel“nfr fn : etic or those %@S dfrg
e e gepidt a¥IFio PR dBRRR chbet i oF st g O
pide’ lf%%.r}/ ep}\g ded BerBin, MENBANOMSteinfNghd Bolpeptide” are

co-regulator” refers fo chem cal conpounds of any
swionyinbus. e, | ncI uding, but not limted to nucleic
acid suc
m)duig‘? e f%Feéé‘ a?%l ECElA e'S C%gﬁ)’fl gang1§ t(}3{5@%doefntan}{)r

stil&-ture d@prRAdeN buf @ghingifed (ShRcleRy Mvids kedtsas DNA2dHd RNA,
nthetic and virtual nolecules. Mre specifically,

am peptide thaf arosiulage alepeaggqtdr@okspule P8 & Jissns JleppRrEhkioR,
1n@8‘g dg?t %sh"f‘éépt ?ﬁé h@fergmgu lnﬁfu‘f‘:ﬁ LG HERE gﬁfd virtual

dependent or independent
nfodgtiieon. Meret efpasbﬁfaald)yrp ahs eserpeptdfetes tot hat paptide  or

S AR A S R T
a@iggﬁ@ WBSendMY & RB&ShltsFhdnion. t TRe tt&frﬁérfc%fr@)‘é%es tpeptides

activators and co- repressors. The term
tHat ercadetrived tfomi natefabsequences ardiaae phagendisplhy bbmil@s t dhey

PHi Gan b e Rn of P T R s MO sheheall, Bl i Rflrs

1{EERRGIvIRY snddo-feBRstidryention, the termrefers to
nol ecul es that 20 bind to a target nolecule to induce

geneTh¢ dersT f‘¢<pt1¢tb'ﬂt0®? refersita dueelegulsi whigh ibipgls tf’l}h@fg%n
ol A AR 0PRSS
ndfstuka UBesniibdiaaat of el ioventibn ahd earersas ko maiecales |thaltt y
bl%fd tf) gqca;g%{ I%%tlecule to induce gene transcription or to induce a signaling
function (e.g. signal transduction).

The term “co-repressor” refers to a molecule which binds to a target
molecule and causes a deactivation or a decrease in an activity of the target
molecule. In embodiments of the invention, the term refers to molecules that
bind to a target molecule to repress gene transcription or to repress a signaling
function (e.g. signal transduction).

The term “agonist” refers to a molecule which binds to a target
molecule and induces or recruits a co-activator for binding to the target
molecule.

In embodiments of the invention, the term “agonist” refers to a

molecule that binds to a nuclear receptor and recruits a co-activator. In these
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nol ecul e. I n enbodi nents of the invention, the term
refers to nolecules that 25 bind to a target nolecul e
W@ 00s@prieéss gene transcription or to repress arPCT/US2002/029661

signaling function (e.g. signal transduction). The

term "agonist" refers to a nolecule which binds to a
target nolecule and indyges or recruits a

co-activator for binding to the target nolecule. 30

In enbodi nents of the invention, the term "agonist"

refers to a nolecul e that blnds to g»aiglear recept or
erabrdimentsthe derm mOTRERerifiselby refers to gduelecis St A1 erP Ela

PCT/ 6 0 t r
GG O GRAG Lol BHRCHTRL L B Bt
pro¥idteedifdco idryictiond wdihng-atinhtorsmat | onal changes in a

nucl ear receptor that ronmot e_di h er agti ops ¢

wi t hTlg fexEy | apaagomist” 1efers e rgmoleriley ¥) f°§1t mfl% A& a
mBREGE AR WMHESs Bl RSk aaccﬁﬁ'p%@&or | BAihe @Nthel AkCES

or recruits a co-repressor for binding to the target
mbiebdleul e. I n enbodi nents of the invention, the term

"ant agoni st" refe to nol ecy le t d
nucl @a?m#"gé:‘gﬁflgr éﬁlﬁ’ lrné’@i‘tl?nt ey e(% rzgehg}rl oglssgr %431% t{%ha
mBERed i thRMisds thhendcRiafvdtBpter smbrichiital doyreprfsrs Ih these
nol ecul e that alters gene 10 expression by inducing
erobordimeniat therielm oiean spesificall y referis | te armpleedpithat altRigieene
ronot e di.rect | T
oftaonBy dnifelnd PRl il 6/ FROSRSRESpor Ry

plfoﬁfotéJdﬁ’éBtngerabtﬁx)rishat}tcafg:ptesmt ecule in the presence of
or absence of additional conpounds, . such a

co- r B e ROICeHg ' So{eEt i % SR fidftEd for binding
t Cﬁﬂé‘mﬁ’ﬁ" ) qﬁo@éul@%tl&%r%eﬁb@&%@abséﬂ&'df ‘iﬁﬂﬁlongltﬂon[ﬁbhnds

2a nucl el ¢ aci ds, such as DNA and RNA,  and
Syl pdsi cd:efeguIEtmst &My tephesrsompasses gh@ncalssqmmds: oh gy

vi rtual lecles The terminc cO h{g A2

wGsbunelir bt b g ol ety Sy BRAT SR RS

%p%%é €'heABAn Tdfbi a8 HaturHl SyRIRABUAD yitual h@ldcaless The
tiplicity of nolecul es, multiplicity of

tezmnipoldes comppundsQin” fmgpmpgmdc pt ¢ eombipaiendlnldhrary. r dhey
eis Aolee iRt art1(¥WI1gand’e s?&dnyﬁl%ﬁp.ounds or containers.

The terms "multiplicity of molecules," "multiplicity of compounds,” or

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

The term "function" refers to the biological function of a target
molecule, such as, e.g., a protein, peptide or polypeptide.

A "thermal unfolding curve" is a plot of the physical change associated
with the unfolding of a protein or a nucleic acid as a function of temperature.

The terms “bind” and “binding” refer to an interaction between two or
more molecules. More specifically, the terms refer to an interaction, such as
noncovalent bonding, between a ligand and a target molecule, or a co-
regulator and a target molecule, or a ligand, target molecule, and a co-

regulator.



10

15

20

25

30

The term "function" refers to the biol ogical function
of a target nolecule, such as, e.g., a protein,

w@eptioda4or pol ypeptide. A "thermal unfol di ng BPCF/U82002/629661

a plot of the physical change associated 25 with the
unfolding of a protein or a nucleic acid as a function
of tenperature. The termp “bind" and "binding" refer
to an interaction between two or nore nol ecul es. Mre
specifically, the terns refer to an interaction, such

as noncoval ent _bondi ng, , hetween a |ligand and, a target
ol e8P demrp ot igation og ety i B s garesiind phaito,

| d, I a&eubAt Q. thd0
of PR 14 e B Bl i, Qofeciutiion 4 QgL U, tC

carfcestratin oftdehatneié et tsoequireddn amise ai giverhdegaaeond physgical

ressure, the amount. of heat, the congcentratjon. of
chnEg iy & e toiroRHE AL hound PyPnS AT B bRd ke futhe s
afBkt &fSftedsAres ESAncund oF BEat B8 cORcetraity 61 Eébrgethange
in a target (&;otel n that is bound by one or nore
conagaialton pf|dgnatueant dhatHe wquisastifr caBsepthes same degge of

nount .of heat, 4 erge he
p@%sﬁ%ainf}}aéllg? oﬁl (ﬁé Lkgrrga%fﬂﬁ?rg%ﬁﬂ ?lha?ﬂai ng b %g%i F gdg}{y‘o1 arl%e
MdiEfiGaicR sfegasiitotan pbyshibided clsasgéndrenst lve 4 degedse in

protein in the absence qf  any_ | igand. i fi catf',on of

sigbidiy.| | Mpdificatione ofxihe Hiiabdlifyadf anforgst raglsgulpbyaa ligand

. ' 'aﬁqucg [ i f jcon of the stability
ngﬁ&g&ta[ g%gdé‘?hﬁo ec%‘#setg}g;/e [g%qlt fé’!é’gegmeio i ndi cates that

t he [Thganrn Bifadisert modifieattomr glestahiditygc méfers hen tadditional

"furth di f.j.cat f stahility" ref t
megifiarign At St plo i Brechmaleals MWhe) Ty E S ef @
B LR W@ b dify! (A€ stabBSEOCRe edrgét mRERE Hh@ok @WWhore0

nodify the stabiliity of the target nol ecul e and one or
additienal ankeleeulesn dYlorespeaificadly, thorne os pee piditPRa) maleralesne
or, nore %%iti onal nolecules 15 can be co-regul ators.
CHhBe PETSRUAMPol di ng” refers to the |oss of structure,

such Tas &y Jurdbldinde reforsde thepsObf rdchde asichl as crystalline
si de-chai ns, secondary, tertiary, or quaternar

opfesingioh anype aeid de-chamsapegandarsl EEIAS, OrsURIPIEY grotein
U8, 0, BESSSL B 4ALR, By SOt
tieyeiienc lithr 4 denat@iheoagegtiGuotidianivmen, ghimidmitoe hydroabledide,a
AT TR U T
vAiN5Essal, b RERifEAO@8set molecule, 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 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 lifetime), changes
in fluorescence anisotropy, changes in fluorescence resonance energy transfer,

changes in turbidity, and changes in enzyme activity. Preferably, the term

refers to fluorescence, and more preferably to fluorescence emission.
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The term "physi cal change" enconpasses the rel ease of
energy in the formof |ight or heat, the absorption of

wep@igwisn the formor |ight or heat, changesP¢TUS2002/029661

turbidity and changes in the polar properties of

light. Specifically, 25 the termrefers to

fluorescent em ssion, flé:ior escent energy transfer,

absorption of ultraviol'et” or visible |ight, changes in

the pol arization properties of light, changes in the

pol ari zati on properties of fluorescent em ssion,
Fluehanges émistibe canabee imfingihaiage wpteil @68 clehdEe dfet

time (i.e., fluorescence |i.fet] ’ [ .

upESPEsioRREY BARSTE: DBy b i atase FEHRES tofonicr
%251 i Y khéWh $b @hose36F ofiamge skillnint thebardi tHor

progeﬁtg C agglgglgﬁ&&enzyne activi :]%& Pr ef er asgl y, the term
exdmeflersee Ehiink, MRe iepiosicabh §6nbt e Pk @Pethabl y to

fluqrescence em ssi.on. %55 iated with

PCT %082‘@ &@ﬁs%lévf 549 lq\i\fgﬁgfr?ééééenci%%ﬁgsesaissgr?laceanwhe
theif ?ﬁfbid’i‘ﬁg 6f h.rateR & giftinddoncafnpdremetes fuoh as temperature,

uorescence reporter nolecule. The use of

deddturentesoneerieatioBmEiPERSEE et 0 nonitor protein unfol di ng

is well knowdt hilAf ek tolthd Ehanpe irbthe .

For%&%ll}ewdlégae&og%? ?rl]%nallz/%t%.bl, Eini gphysi cal aJ.g 66:
Afb8Rt SO0hefdA Aprey Thabiis tagnired th eayse arayeen degrog qb PHysieal

t he physical chanpge. gssociated with . [ of
changribedniEeRRroieh DL BHoges sar ghaisy Ubdfls BLELe e

! Rt Wraalirddan Caierthd i dagna qfphysicale.
mnPﬁgp(ngﬁ%nﬁﬁa%ﬁ?rgfcati olﬁ(ﬁ“ci)uff thermal stability” refers. to
chidie mhthagergen ptatein intheiabsease oh apyaisaath e MRAitigaoD;

requi red.to cause.a .giv 0 o6l in Hermal
thesFRAh GO Y o TPk & A R o T B o i e
stdﬁi}ﬁ?. N RAGRion o iRt thatenal etabiliey aimtanget afolechieriyad ligandr gy

a

I's required to cause the same degree of physical
indibategythai thetigend bingeio the BIH R i n t he absence of any

lig ?ﬂ}%t tgHNg d igﬁi%tqg.ttﬁeoﬁeﬁﬁal JiRQEABR! custedRifetst 0 Lttt B the

exh asS an increase or a decrease in thermal
therafduhiclding Mgk fareatigenmoleculedhat isbovald te p dighnd, rglaléfe a

target nolecule by a_ligand. 15 indicat th t he
toltheydhaemaljuénlding cpiye of ths apigin Hifhe %P’ﬁ%e"ﬁli‘ef lt‘gaaut“ﬁ' t he
t herﬂ?% e ‘Ef}.lgh&gsh?ft' LY €he (REGAS uARldEnS bidve” irdfetshie an
0

t hermal “unf Ing curve for a target nol ecul e that . is
adoeioid] $taftaf thaydaonal nefelding survieodftthe targrt rpRIFCHm VP Y hg

thp rspen e BRI OrR Pt e Char s gL aes et e
tafﬁft &lFedufe AU one or more additional molecules. More specifically, the
one or more additional molecules can be co-regulators.

The term "contacting a target molecule" 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 target molecule and the molecule to be screened for binding.
More specifically, contacting refers to the mixing of the target molecule with
the molecule to be tested for binding. Mixing can be accomplished, for
example, by repeated uptake and discharge through 2 pipette tip. Preferably,

contacting refers to the equilibration of binding between the target protein and
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20 additional shift of the thermal unfolding curve of
the target nolecule when in the presence of a

woredogouliel known to shift the thermal unfol di ngPCIUY®02629661

the target nol ecule and one or nore additional

nol ecul es. More specifically, the one or nore

add| ti onal nol ecul es can ?e co- regul ators. The term

"“contacting a target rmT%cuI e" refers broadly to

placing the 25 target protein in solution with the

nol ecul e to be screened for binding. Less broadlly
theomoleatleitofe tasted fer hindinge CIOGFﬂﬁIUF@C&ns%CWI in{Be CARARFHY or

el i Pl P il vl el e
coatagetfically, contacting refers to the mXI ng of t he
t t I I th th I e to be tested.f
b1 1R neglenmI RPPIGINERFoERS d GOS8k, HRBPoE At e,
recie:/pborez%%a%]%ﬁjecg@t K6 AL CHALRE dhr B %ﬂicé’d Pi PR tetm

contacting refers to t he
"c@kttinki"bémioipassed ré&xctidn rigbdsetevgpe test Iuéaes,amgq;otubﬁs;t\éiﬂﬁ,

d WO 2004/010141 PCT/ US2 w13 1h |
cu?&te@eetpésmnl? BRhal 10 PRI R SR BBSC ST fhe.
a&&?‘ecuﬁﬁfuv@eﬁ Cﬂzit@ol’rﬁﬁcrb%g fategT0l ecul e and the

e to eened are placed in the container.

The Iheesmbdchmnmtalqﬁ ghe 1n@efné1pg, meleghlps vibaiskipd dp the 4pgeY
he r or

mePrp g7 DanoBE e e S aihE 64 Srpd ABL e i the

prELRETBASRESr ﬂl@@cddﬁgulhtd@ﬁsﬂmetegm "sctle&tlng"udams generally

m crot ubes, vials, cuvettes, etc.). nbodi nent s of
totthe tdsting of imsiecule o corRouRdIos sk ablI*Iéff té?e%l i? &0 adAnget |

mgﬁﬁlgla %%}i Wel #) bn%]Sf Qé}laﬂfn e JHRSIAR (8’ e sE‘lle@ﬁlﬁ phﬂ:ess

elnvenlon nmol ecul es t hat to
calnlge haegeitive 16r nnlaﬁwlpromm inewkich geelechigsonret Wefpd for

ability to bind to et nDIecuIe in the presence
bigding i 2 proteip it plpi The term "screening"

refeRs gl%ﬂﬁ&f%h' bove? heac&&aaﬁceg vafh ealtRaith&ss 06f the

compounds for t eir ability to bind to a target

inetRmy bgonids omant@omasmtbﬂ etapget denteauls sancpeddenfiics) Risery.
The screenin roces n _he e
B e R R g

tht 3t4PERY IR Ghd Qrget ﬁ[&é&wcdnrbeamwﬁé@ lFsti thejir abiiay to Asther
ment i ohed above, in accordance with enbodi nents of the

miodif mhe sjablha/g}fﬁh@ tasgad ﬁn(gpﬁ%ghqhgtpgesgmced)ftogpggtmore co-

rmi cule can be identified based
regulators.

In an embodiment, to perform. the screening, one or molecules (e.g. of
a set) that modify the stability of the target molecule can be contacted with the
target molecule and one of more co-regulators in each of a multiplicity of
containers. The target molecule 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 target molecule can be measured. An unfolding curve for the
target molecule for each of containers can then be generated. Each of the
unfolding curves may be compared to (1) each of the other unfolding curves
and/or to (2) the unfolding curve for the target molecule in the absence of (i)

any of the molecules from the set and/or (ii) the co-regulators.
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upon nodification of stability of the target nolecule.
Mol ecul es that nodify the stability of the target

wordoaouliel can be screened for their ability toP€UDS1962/029661

20 nodify the stability of the target nolecule in the
presence of one or nore co- regulators. In an

enbodi nent, to perform qQ screeni ng, one or

mol ecul es (e.g. of a set) that nodify the stability
of the target nolecule can be contacted with the
target nol ecul e and one of nore co- re ul at or

of aBasedt PpAN dhe yeeperated datdr ANferd defREmingr It G5
IS8 %cﬁe&tuﬂee Q?ﬁﬂerolﬁao&ﬁ’g ttlge‘?%ﬁl?gﬂﬁgift Eggrgt‘:{‘ﬁ{(‘)lé%ﬁlet fnedt ed

0 cause arge physi ca
plebaing ofahs eoiragidatom, tahdtthes idemfifyt dihatdpenfthet mlqcalegeqre

SERIGoPT RUREDITEOf Gie BRGH TBPoRR0aFR AR PERR e DR
ﬁﬁ?&?t eﬂ u';t?.‘é{' n?(idﬂtlé"ﬁlonul?lf QaBilfRgY of Uh¥ S@rgBRYmbecule is

onpare each of the other unfolding curves 30
nﬁlmitedrbyt aofu(tﬁe)r chhegainfthé difioldiegiewse plthe tadrgettlmlg@tle

| b
el iRy Yy, Wl e
c@%‘a@&%ﬁ%d@gﬂ@&%gle@ﬁﬁﬁ&h be %nﬁﬂé@@yum ﬂn:ﬂbﬁs of

generated data, one can determ ne whether th
motacales dbiat roodift thesthemmal DIy o PRY MoK batBlarty ghigthe he

tar ec i e t@ES,
T
tlféfmﬂmrﬂgldﬁig&ﬁﬁve&ﬁf 4 Mgdtan@lectulﬂohrebmkceeamé ot their ability

ul ators. . A further

f th
beeF OB 1 BETBRaBRORIYE Gutienel fe et plsee dn; e
pk$Q{E%&SEg&Mn&ﬁﬁgn§ggﬁuﬁpange in the unfolding curve

e target nolec I'n other enbodi nents of the
i nveid amembahmaxymf the 1rmenam,a@)mr@mmg caa be accomplished
co- r%%ula or - de

by GoHE e ByESBOLa i1 o or Hereat S BP s
tﬂa]'g Shif8E m%hnﬁtlﬁi%lhi Fyourﬂﬁ@f B i gandlbaié Wlﬂhyonesdilrﬁdre
e 10 thermal unfolding curve of the target nol ecul e.

coAégutatbmsint ¢agh afha fmultlp city & cealaingft ol Tdenguliplighy of a
t ol
ch e SRR AR, BNSRLASI ] Mo el gl v

uhfI@gE cikdertiR fafpet htolequle e adanaion wfaemperabire can be
co-reqgulators. In an enbodi nent. of  the inventi the

meesusehfaigaeinal e continest-i/s egmalenipidingoiie ‘?fﬁg e {anget
rﬁcﬁé&?e a{r?lfﬁr?éﬁloﬁ W ERpORFe cafiRhé& B oBRrEY! efhe( Befinal

unfolding curves that are generated can be compared with (1) each of the other
thermal unfolding curves and/or to (2) the thermal unfolding curve for the
target molecule in the absence of (i) any of 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 target molecule can be measured after each heating interval.
In an alternate embodiment of this method, the containers can be heated in a

continuous fashion.
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that shift the thermal unfolding curve of the target

nol ecule with one or nore <co-regulators in each of a
wordojoplisci ty of containers. The nultiplicity BET/US2002/029661

contai ners can be heated, and a physical change

associated with the thermal unfolding curve for the

target nolecule as a fur_uigi_on of tenperature can be 20
nmeasured for each of the Containers. A thernmnal

unfol ding curve for the target nolecule as a function
of tenperature can then be generat ed. Thg%&hernal
unf dinginrhgdiroense of tHednventiengianienaieting aaanilding Giae dar

wth (1) each of r € | eHEY BB
g RS Bl uPAEie oo e N &8 Libit
tetnPb@ftire fRkIRCIF @t hivlddute ialeaemefzthetor(taipemny of t he

nol ecul es fromthe set and/or 25

: (1] é Itthe .
co- rlaca embedimeninobtisdaYsRERRs cCorPamg tBe theimehgriolding g,
th t.a : L Mnibipdigl ¥alpRrat@¥éer T2 of
o @R BEBGRA AR b RiliRiRY MRl R Aol
catRyunfbldingeatree Thenfitidpniuisinyperatinoh T cial the Hamgerature

associated with the. then-nal,, unfaol din . t
iRt e Dar ookt cuvar (o Taght edeRtly Meehibar!
us%ggh Libufvas AvdIEkRBhE ©Mhes BENEd @h thdalt. MBEdOMr dxheple,

cohtal ners can be heated in a continuous fashion. WO

Wb e /0 10 Tt 121 PET Aus20han 0906 61l 6: 271 %-2734 40 At {deess

e inventi i n.0ene j . U | ¢ld curve for
Rbamamt‘?l T%Sf' %}-&C&Fe,&‘aﬁﬁ%{%’a lf'%%glgé?%gggbur ve can be
pl ot kgckxagmpke, THETT, D Bachif therneibpefodding eurfvecat be ideatified
nol ecul e in each of the cont %i ners. In fn ﬁ)ﬁ%}odi nent
ans¥ carpeared 1 Byt Tro ADtaisAARF (Rgthe pther iheemal UHiHGPicHY S 5
CUI VES b OfIRHo! Mot theledlilg R it
affe B (Dhe helfO OGN Cat (e it STl IR!
absehHsdi (1) tany efipter mbleceles Fo the s¢thed/oe iPehacenregulators in

m dpoi nt of a thermal unfolding curve. The Tm can be
thegqmiaingSdet er ni ned usi ng' met hods wel | known to those

skil'l N: dition8Rs, ah ChtiRXRIRIaE unfoVRE Eurve .cafCbe et
al .. hemiftvdtr BdidomA, ah i SAF 2724 (19943 and

siclilndy, compare’. tol otber extire timrmel unfelding pwryEs USAR COpIPBICA

90: 2994- 2998 (1993), F 2 af
oo ek G 5, STl DA g b b
c&f ef(1)and Behel cpRbBimTORiOur(ds) artdie tot (@R thet thewmrd|

unfol ding curves and/or to (2). the therr}'az, unf ol dihng
ugfotding fcorvet fos therigeget Faoleeils dn jthe #2hgence of (i) any of the

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

Based upon the generated data, one can determine whether any of the
screened molecules further shift the thermal unfolding curve of the target
molecule in the presence of a co-regulator, and thus identify whether a
molecule is an agonist or antagonist of the target molecule when in the
presence of a co-regulator.

The methods of the present invention that involve determining whether
molecules that shift and/or further shift the thermal unfolding curve of a target
molecule are distinct from methods that do not involve determining whether
molecules shift and/or further shift the thermal unfolding curve of a target

molecule, such as assays of susceptibility to proteolysis, surface binding by



10

15

20

25

30

absence of (i) any of the nolecules fromthe set
and/or (ii) the co-regulators in 15 the contai ners.

wQ@\doeonHYi vel y or additionally, an entire thermel/US2002/029661

unfol ding curve can be simlarly conpared to other
entire thermal unfolding curves using conputer

anal ytical tools. For ex | e, each entire thernal
unfol di ng curve can be “conpared to (1) the other
thermal unfol ding curves and/or to (2) the thernal 20

unfol ding curve for the target npl ecul j%lcp absence
prattin( antitedy biidingby preseiacolesular ghaperRneuRdIng, gF Brotqi;

t B
ilBrufd i AR RN ERY, B8 e PRaREIRRT S8
as§i5§ QRNVEIKRbRE Ub Ql’iosfa Wf toldinarg kil int the atth Farexampieobadi ng
curve of the tar mol ecul %&4@ ence ofa g
USoPateye: 5585 4K0 ALY BRFLY SempEalch e
%%ogﬁ %O%'ﬁa'ien? NRN @99?7’F Snd%,679) gSI Avale dORAREHE he

presence of a co- regu ator. The nethods
ex@dnt oh €olgigsand/or mfeklingof thegtrofein ol ﬂ@ preseaceriang figy the

whet h | hat . shif.t .and/ h h
arpeTep k1 BHRGIGR Aoe Pyt B ehgREg o Phest dRRERATIA hot 1€

in V\%lz&% h Iér%fngﬁbﬁ'r@f WRdBer Slof de xﬂ@Iecmley Qiavbmdetb efferthneing

nmol ecul es shift and/or further shift the
mt)haﬂﬁalhfuj:hé diednmlglrtfddm cotvef thy @eget medcBleul e, such as

S R L e
mBleet18ichn bd @Eﬂe@@éwfd@ it Gtyluy fm‘tknetrenodﬁyrﬁieesd:a]dﬂay of the

chaperone bi nding of protein ferentj al to
taigetrbolaciledd the praspace aﬁa C‘gﬁf‘cﬁllﬂtw gj’@Fé@I&TP]|<‘>oli'i%"i[é@rﬂ;l it

ays ar | t f B&cén ki dckechél
ﬁ%‘ §rptto 8&'1? tﬁé( @@‘Bﬁltg df tﬁ@%z%g& rgtefeeﬁitﬂ g Ciin ¥ 80566277
aghifdt b).panelPatt ﬁianuﬂﬂm ccsrefgm,tcﬁs Zor fhneggeg polesaleh éeclsling
di sclosed in U S. Paten 585t277 an 91 ?kgg‘grj
Co-RRIDAIPES AUHPRSq FRETTRRS: R FEiveBieRdeo Wg™ 5§
0l i t Wb earbreferaetoand a fsethef
mgg&gr%géé%o ‘Pﬁty gfctegj%égégg?lglgactestred for bindi r?g eThese

mafpuleaches do not involve a determ nation of whether
any of the l ecul es that b : l e
on o ol e e Plsedlent el ARG e RRAREL
ol S6HakEle &BmAmedidiCangs g toakavaor ol the Uhepst lnlitﬂd:cuim dify

the stability of thetargs nol ecul e can@? re ned
ctﬁmpareche) thbitarigetymelgcle pade majeruls fromgthe set ¥ he

is an indication that the molecule from the set is an agonist of the target
molecule when in the presence of the co-activator.

If the stability of the target molecule is further modified in the presence
of a molecule from the set and a co-repressor of the target molecule as
compared to the target molecule and the molecule from the set alone, then this
is an indication that the molecule from the set is an antagonist of the target
molecule when in the presence of the co-repressor.

Similarly, molecules that shift the thermal unfolding curve of the target
molecule can be screened for the ability to further shift the thermal unfolding
curve of the target molecule in the presence of a co-regulator. For example,

molecules that are known to shift the thermal unfolding curve of the target
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target nolecule in the presence of a co-regulator. For
exanpl e, nolecules that are known to nodify the

wae@bioliisy of the target nol ecul es can be screRCEUS2002/029661

agai nst a panel of identified co-regulators for the
target nol ecule, including 15 co-activators and/or
co-repressors. For convepience, the nolecul es known to
modify the stability of the target nolecule are
referred to as a "set" of nolecules. If the stability
of the target nolecule is further nodified. in %he
m@le@senee be GEregnesh pgasist @ ravghet fflentded gpgegylators for the
co-activator.of t. s I ar to
nle Pl T ARAE SO huttR PR  SprohRE e P
coRVééhce! RN nioicalek Shatnare ridiosat mshifthéte thesmatoldolding
fromthe set is an agoni st of the,target . nolecule
cugieett thertargrs mplecslare Tederedye a8 - seh iog Hg’i‘?c.uleﬁf t he
st akih kil %eﬂﬂaltdﬂ?olhﬁﬁ%%ﬁiverﬂ?ltﬁ& %Hrget'rﬁolfa&ﬂé RefurtiBddhi i
in the presence of "a nolecule fromthe set and a
inGhe HegeRssof aafolehide fanydte sevland A eo-astivapy efoipdriget t o

h | | f
el &5 CREAT € 16 SRt TOERAE DA PR Ao e HEredt es

al(éd?‘? HehNfis38hn iiRliGMioA Mad @R lecalb fidie tHeegflan apohicof e
en in the presence of the co-repressor. Simlarly,

thertirgat maeculhwhes i the prepence 96 theedo-agHV 818 ng cur ve of
t he rget I | - i) 4
t ot P eraflRirFSHinE SRR, Jiine HES Tt if ffneOubicd
in}:tH@ ptr@s%ﬂ&il ofrel rﬁlﬁledzlﬂ? iffa)n% hmt ot end ra:eo—m‘ptre’ssmrzgf%r fhglll;i]lgbb r.
or exanpl e, nolecules that are knpwn to e
moIRGHR AR OO 1906 e BPICPRE AnATIRS ks 0 B 8 35
algré%/th%§2t9g%é Qg zr?cﬁ%'aftiolh élgart] R S6kLEle A BR REIsefthgonist

I'nsSta pan tifred co-regulators for the
oftth¢ geget Mdlewild when mcheipiesgnce of Hetdowapssrand/ or

co-repressors. For _convenjenc t he .nol.ecul .
ar e ?li?f-’o%%?qné %‘5‘1‘??1??“ ‘[llﬁ‘?epr\fl)ﬁ@:e?rﬁ}eﬁl?rqf g?rd%]%ﬁ&y%g% %“‘%?5’£ he
ar&%o%%rt gPh %%Hlleguliﬁﬁgdflﬁﬁgérﬁ Q&tobOmpRecale Ha8dd oWthe lack of

ecul es. ermal unfol di ng curve of the
furthegebdifishten be stakilifyuamdiara kapk of &erther ghiftha the aafokbee of
a nolecule fromthe set and a co-activator of the
Yy Biet PIGHMAUAUS as conpared to the target nol ecul e

and Bheqer! o Giger i Ffidafien HE btabititg 0B thet thigat tblesules oan
i ndication that the nolecul e fromtheuieel;,i,s an

“rgbwiher meidificatien wh stbilityref gicutegsehmepieque-t iels prersb g
th(e)nfre }shgitlge?'a%qus}/g%f%ant further change or no further change in the
stability of the target molecule in the presence of both a molecule from the set
and a co-regulator (as compared to the target molecule and the molecule from
the set).

By “lack of further shift in the thermal unfolding curve of the target
molecule” or “no further shift in the thermal unfolding curve of the target
molecule,” it is meant that there is either an insignificant further change or no
further change in the shift of the thermal unfolding curve of the target
molecule in the presence of a molecule from the set and of a co-regulator (as

compared to the target molecule and the molecule from the set).
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10 I f the thermal unfolding curve of the target

nol ecule is further shifted in the presence of a
woredoeouliel from the set and a co-repressor of tPET/US200B029661

nol ecul e as conpared to the target nolecule and the

nol ecule fromthe set alone, then this is an

i ndication that the nolegdle fromthe set is an

ant agoni st of the target nol ecule when in the

presence of the co-repressor. 15 The present invention

al so provides nethods for identifying aqpnists of

ant dgotrbediments 2ofcHe riayetinng rand FNaEIeT t Ol & gaiesulator-

nmol ecul e _bas e \er i ' f
et (g PR Lefohs, Ygheied, RMEA U pRORLK Ok ©
modfiedtiinnef stshilityeandfor dadkaoybtthe bleftunehe Byerthhlaeifolsfing

further nodification of stabilit f the.targe
CUFYS] @fc@||t@gefomolegele"w9nflar‘flﬁ é’FeSﬁB%ﬁv ?f% &Piasﬁvag‘?lgsi%f&‘ihf”f ty

en%ei{otdalﬂgntg A I6d i RhEmULE agohibt b a TBABEu1hIBAHepenbSitaatgst

er an insignificant further change or no further
melbaulgecannbé Hdentiied bhased yonothet keekt efr festherronedifirationnof he

f b | h
s agaosdo DeirBurit BUEhimi paRIEEE cufEsR ezey
mé]%lél%lg‘%}h%ﬁ% helgr@hcel dFa doefepresetd. By "l ack of further

t in the thermal unfolding curve of the target
mol esul sttagenist i 4 GptpgHaterrHepentent; Rest HBPlele can be

unfoldj ng curve of t arget " thht modifeRnt

idgniffed; h)é%%relelgn%ﬂnﬁé)g rll?fr’l}ei é}fg?gsr@ﬁ p}la Erg)‘ri]%@u S %e]rr]rl chgﬁge

st&Hilifyof the irgermelsang €or theik hbilisyid furtfer nivelifyyHbe stability
unf ol ding curve of the target nolecule .in

th
ofphe SisacianoeCHe FbIEQUFENSS By B CerptifioR. Methods

o AL ey AnrOaec e e L Lt mhae

thPGH=blIEHR OO 2OREH6 InoleculbSré desmided iaheve: sIf dhiere reno further

i nvention, an antagoni st of co-regul atqr - ent
mogifigationgf e‘gﬁl Séa%&lgg ‘&eaﬁed@ﬁ%ﬁ f‘i‘“8’&°‘g'§s}8d{h8 nPngeg‘B? g’?kg of
m%ﬂ-:(:ﬁ]%%f t b fah&at dRRttiQhtost @eh | thisyis amdindicatiae kharfsuch

urther shift in the thermal unfolding curve of a
mblcglet ofrtheesetl i shentagenisthef thee saspetemefecyle when in the

CO- act%]\ig%tor. t.I q ot her 5 enbodi ments of the invention,
PIEPESEH Sh S COFACUYRY- r egul at or - dependent t ar get

no| eyl M dpdRisbean A Bd idepsifidiplbestresniiiiend acikorfof a set
further nodification of stability and/or | aciqco%
of motesules ¢t fshify the theamphanfriding euye of thy &gy Bofgeuls for

thtg%rafggéty ég‘s?l!g?n%y kRS hehalt HolRIfSEREE0Ohe Rarget molecule
in the presence of one or more co-activators. Methods for screening one or
more molecules of the set for their ability to further shift the thermal unfolding
curve of the the target molecule are described above. If there is no further
shift in the thermal unfolding curve of the target molecule in the presence of a
molecule of the set and a co-activator, then this is an indication that such
molecule of the set is an antagonist of the target molecule when in the
presence of the co-activator.

An agonist of a co-regulator-dependent target molecule can be
identified by screening one or more of a set of molecules that modify the

stability of the target molecule for their ability to further modify the stability
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An ant agoni st of a co-regul at or -dependent target

nmol ecul e can be 10 identified by screening one or
worerog/oofi4n set of nol ecul es that nodify the sPeEbUB1003029661

of the target nolecule for their ability to further

nodi fy the stability of the target nolecule in the

presence of one or nore co-activators. Methods for

screeni ng the nol ecul es fromthe set for their effect

on further nodifying the stability of the target

nol ecul e are descri bed above. If there is no further
of th tixpel thbleatile dm thefpredeacs ohdid P1t HOKSf COIFRICHINY eML‘J’*thO 8

nol ecul e in the presence . e and
for gonigt P BOMEuIe Rt ¢ 1 s PR Bhe! RARERE

Syl 1S adtleadtitRgaibbsd. fthtdeds harfgher

thegz*bzlgﬁlcgt%tea%&?r@?%gn presence of the co-activator. An
modificagoni oft the astabilityoobahg dsgeti piokgulsy10s diee BIFHYCoNe 2or

nore of a set .20 of I St chal
malfl 8 HE 00 f IR g B o Sl Bnkoas

ighd §dthd Setfidtad Avonise bi fhe tirhe blecutawhemiothdipragenderafe
of the target nolecule in the presence of one or nore
theoa-@ptessat ors. Met hods for screening one or nore

mol gcul es. of ] i i b iohY ot endréIbf et of

shi n?g]ogls? %é ing?ﬁg%?%ﬁ%?%? Sgrﬁr@{i}gkg? the the target
molBhgsuihat aliet e sherirabantiiding curve ohtheetargst mpleqiie %‘éfr

25 shift in the th | f [ t
thapeatab e frnemiiRedinzel riolihE e Y redreb ol RS
in Cgfegxfrfcle \G?toﬂﬁ or B8 chbhikSredsdrsa NMiettdids dbri @reehingt orguah

nol ecul'e of t

e set is an antagonist of the targﬁ
mére nesdedudeswiielne sen farttieeir gilityeiadarter shifiethe ghexagl 18 An

i st of - | at or,- t )
cupeh e B atip Eidy A SREPRED bt | BYEEL FRLAGHE
e BF A EhBRiddakvaroting yarkétanolstwbin ihepreseneehef a

target nolecule for their ability to further i f
moleuls todlthé isety andon ZogePI9ILAhepEis %ﬁﬁdﬁ?’ﬁ%%ﬂ si of

the target nol e [ SREEof
melgSyis f sl S of fier gl e el RREAGE enlih ncfrettbbes
thg(;@%ﬁrgfogls,et fo][ tEei r effect Ion flurt her nodi fying

the stability of the target ecul. r.e SCE |

AR S TR LR e
aryidt %%{*alsébﬁ 1% tpecot-l%g@l‘éiorfﬂebﬁfﬂ%te thidell HBolpduds eesed obn a

cul'e of the sét and a co-repressor, then t‘igiﬁ i's
proidintdimoidcules thitadre $nown torohedi{y theogtahility angyor; shitt he

thgggaﬂlusntfolgifngt c%?vet c?fr #e ttarggtl rggllé!:u e‘%{ﬁ& gcﬂe@niﬁg Sudd HSREEI8s Of
for their ability to further modify the stability of and/or shift the thermal

m

unfolding curve of the target molecule. The invention also encompasses
methods for the providing of such molecules in conjunction with the
identification of such molecules as agonists or antagonists of the target
molecule when in the presence of la co-regulator.  Such methods are
particularly useful in identifying ligands for orphan receptors, for which
ligands that bind to the receptor are not known.

Molecules that modify the stability and/or shift the thermal unfolding
curve of the target molecule (referred to above as a “set” for convenience) can

be obtained by the screening of a multiplicity of different molecules. For
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the co-repressor. An agoni st can also be identified by
screening one or nore of a set of nolecul es that

wa@ bio1die t her mal unf ol di ng curve of the targeCT/US2002/029661

nol ecule for [O their ability to further shift the
thermal unfol ding curve of the target nolecule in the
presence of one or nnreagf-repressors. Met hods for
screening one or nore nblecules of the set for their
ability to further shift the thermal unfolding curve
of the the target nolecule are described above. If
exdthplee mobecnles fthatt hedify e stebility phéhe HESTrENOIGFHIS ICAR R§
curve, of the target,. nol ecule inegt d C 5
obigbedohy dhsroEREnEct! Se o Bory 86 L EuBiARBICEr Blfderk
mAAEe Iz &hbi bkt toSﬂféHif?/ t ecibility Of theetasget haleaule.
agoni st of the target nol ecule when in the nce of

res
SimHerly,omotgonles Shat. st Asddieraslevialding S4Ei ah‘-‘aE%S%t
for .the jdent.fi | O . (.St ndistsy of
S PR P B UG s BG TR & mAB St SMAGERIGTST 0
difPseN SbleeulsDioe ehdiesbilityab shifethenbamat onfiolting gurve ef the

stability and/ or shift e thermal ,unfol.ding . c of
tangpempleeglet  Ipmhoginaenth a% Q@rl@@?ﬂ“ﬁ’&’ HGHRST é’g d?ééléé{ﬁ Sor

18k be 8304 ichi¥arkd8 ofé aifitioht y of
tha g? (E))? gés}h%lie?)fet“ﬁg f%%?agng{t Oﬁgﬁ#c’g%%i ng 0cur‘v e1 of the
t ar gableouleecar be sdibencidrfoe theinabilitysto madibnfhesyaility of

net hods for, the providing, of h l. ' .
tng GipigPIeaHewD: h RN SETE e T EaPRARE MRt fesorived
ab%g% ek i8SntAin8IMNN:S R adBERM)| SF6r ekarhple, tthr darfget

no

ecul e when in the presence of a co-%ﬁg,ul ato.f Such
maiectiodan dreeconpastad withaetey oy BwrQof janmpliwbeity i ftferent

| i gands fo r phan r ecept . for ' ; bt
Y
of Mg fvitipiieity o iohizineraiedd de sitéd td losusehiertmaunfold. A
unfol ding 30 curve of the rge{1 nol ecul e e&r ferred
physicabehrage essqctatedy with ghe B%fﬁif’g‘?ﬁ ah the) targgh M uﬁebgagi P
by the s e thdl kil culdl F6reE®Mt of the
m “Ee::aﬁl e&s‘{ %Egdrl% é‘ggi;%}léfiﬁfé‘%%}hdﬂs%oozl 029661 - 20
cowangh ean bop@eriias Edvhtofringe ipfaldiog stabs Fan Be efmpaird

t t | | .b bt ai h : '
toceih AIghGODRT WHRLITS prve o gt e SeRAGRESER B
tl{eg{argée? %%F&m }i'ettB(e taBsdﬁleQiJf Yarlyh6f ieamiuldpliyitpfoft di€ferent

ecule. Simlarly, nolecules that shift the
mioleenleal unf ol di ng curve of the target

Based upon the generated data, one can determine whether any of the
screened molecules modify the stability of the target molecule. A
modification of stability of the target molecule is indicated by a change in the
unfolding curve of the target molecule. If a molecule modifies the stability of
the target molecule, it can then be screened to identify whether it is an agonist
or an antagonist of the target molecule when in the presence of a co-regulator
by the methods described above.

Similarly, molecules can be screened for their ability to shift the
thermal unfolding curve of the target molecule by a method similar to the
screening method for identifying agonists or antagonists. For example, the

target molecule can be contacted with one or more of a multiplicity of
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5 nol ecul e can be obtained by the screening of one or
nmore of a nmultiplicity of different nolecules for
W b@iolEi ity to shift the thermal unfol di ng PCF/US200£/029661

the target nolecule. In enbodinments of the invention,

t he nunber of nolecules that can be screened range

from about one thousand t,3 one mllion. Ml ecules can

be screened for their ability to nodify the stability

of to the target nolecule by a nethod simlar to the

screeni ng nethod descri bed . above for ntif
diffgesnt Brolecales neachodiaspultiphieity ehconfRirers. tﬂﬁe é& P can

bé‘ﬂ(lfa? %ﬁd &?gygfal %ﬁ?xﬁ%ra{s%jclé%d thﬁriﬁe Rer RN EnfOIdind of the

I ClI ent nolecules in each of a
tangél tm@lletuie toanobe queseied einseachhef tiwr gentaimetsec uh gh¢rmal

uigiding, Qv ior 0he, bRt oS g Saitiigd SOehET 3 og
te¥ih ﬁtﬁr@?oﬂ-@ﬁf;l?bfjihgg:oﬂtfalﬂer? target nolecule can be

asur ed unfol ding curve for the target nol ecul e
for €be theuhalt tm@‘olmt:mvn% p@n baoppagd néuﬂa(k)deaCanfﬁh@f

opic TR AL BR A albEL AR MRARE b Rt AT

tHeUta¥et Tnf¥leclld1@n tthE GBtend®|ofCatlyeof thet hmliiwin osf d]fffeﬁsﬁlly
of the multiplicity of different 20 nol ecul es. sed

H@Eﬁ@hleﬁ hIél qebnsiments OHﬁxeanve@ﬁendhﬁTdef 87354 th SPIRNG ny
1? Ve ca ?érﬁﬁ{zeﬁd r@%cﬁﬁ}gﬂrﬁ $ 13k Ty, Jbtﬂﬁné{)ﬁfi‘ {1’) tiMe %the}he

ecu cation of st
tHeﬁﬁgedinfmﬂi@C cilreed and/odicc 2)ettie iermat afjding rcut‘hee for the

fol di f th t |
o4, PPisae B Sapheents, ob30f (P pilalicityo B alRESiish ©
AGRMali8], daeh SRiRaRGShA AnfoltiRg Chve ¢hebB @bmphretifto 1) the

agoni st or an antagoni st of the target nol ecul e when
othar tHeequirlaﬂeldug @frV%s awlardg lﬂzht}@rthef@}al tunéoldipe rgens for

N R T

molcuRsOf the target nolecule by a nmethod simlar to
the 30 screening nmethod for identifying oni sts_or

ant a@ewdgtpgn thp genoxaipg data, @W@%FH%WB@E%aWa‘# He

%8%}2 ﬁgﬁs%ﬂ%%ﬂﬁg@fn%%dl #er er%ét%qlecu es

Il dmeachleahifa thtltlidrphi cifbldingf cmmbﬁtmemget fliokecule, it can

cont ai ners_can and a si cal change
thesdscicaeest i mi e PROPS ABPBINGT B SRETE of the
target molecule when in the presence of a co-regulator by the methods
described above.

As discussed above, the methods of the present invention are
particularly useful in identifying ligands for orphan receptors, for which
ligands that bind to the receptor are not known. Similarly, the invention
provides for a methods for identifying agonists and antagonists of a target
molecule having an unknown function.

In an embodiment of the invention, a set of molecules is provided that
modify the stability of a target molecule having an unknown function. This
set of molecules modifies the stability of receptors which share biological

function. The set of molecules that modify the stability of the target molecule
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woredoeouliel can be generated as a function of

target nol ecul e can be nmeasured in each of the
containers. A thermal unfolding curve for the target

tenperature for each of the containers. The thernal
unf ol di ng curves can be conpared with (1) each of the
ot her thermal unfol ding cuyyves and/or to (2) the
thermal unfolding curves for the target nolecule in
t he absence of any of the nmultiplicity of different

I t th tio t.he T.
OB B oG, R IRRETERE fore pSerh Y ER b o rogy
thenqatikg dforetiork. witibh ahﬁledalblaglcéllfunbfi@n goheeir dbmek sl
unf ol d'eoﬁ curves and/or to (2) the thermal unfolding

Bedife theottai ity of; the @@getrmplé@uﬁ e Mathedsdop pewirling schanset
6f ol Euitlltd &%sbﬁb% d&o@a&&v F£ES. %él L3 PIB lb&g,'nyNo.e%
conmpared to (

entire therma I'ng curve can
B@ﬁi/OQﬁ)Bﬁ@S hietedu nnbrpmrdtedblyregeremrre\aastsandfew to (2) the

t her unf ol di n rve or 15 the target nmplecule in
e e AR Bves maosts b Sel Sandhe S Epes fornER ABHY t0

fﬂi‘!h@lc Hogiy tﬁ@%ﬁgﬂi‘t‘? oF tﬁé‘ﬁr%@ eS8k irf ﬁ{eﬁ%re&%@ of r&nﬁ or,

det er mi ne” whet her any of screened ecu es shi
mioee qolgewhatorsinfAe umﬁuﬁge@mdeéalbabqvh,ea fuathgetmodificedor ef the
| e .shi t her mal nfol.din ve. of
Py R BF Yrfocbiebie i e piile; phA ructly abthet fha o
celeygblator indliehve ivhethet theaoRBEB S bn AkomE &rﬁrﬁﬂﬁﬁoﬂst of
t he tar(get nol ecul e when in the presence of

s arggjuneleaile pier fthewresses ofdbe eo-rasainten @abodament_s of
B ARG R WORTEOP P o flnid En LSRG ol BYERLpOH

are partic use In i Y1 ng |gan S
0o fuinther medzlﬁpatnmsof sftainlnwhxf cife tai2bt inb@anlds that bind to
t he receﬁ)qtg not kn%vvn Simlarly, the invention

proviBed tisas of ofhej HRRtIGTy | 4 geh @bnmnelesulgh fre
@abﬁg& fHa$ sﬁft%e %ehﬁﬁlguﬁ{fold{@' & 6 ei‘?aY%é? anﬁékuﬁwﬁmefg‘ an

nction. In an enbodi nent "of the I nvention, a set
umlnewu ifection. gihsetieimpleatles shofis fhy: thdrena mﬂoldmg yureé oﬁ

| e, _havi. .unk
B RS ST AR e 106 Ban oh oofetilor Bk dee
e uﬁﬂﬂdlﬁ Rupleassi te@tarktnfbledile cdhBe evidid Wkﬁgéﬂn?gs

t hat rmd|fythe st abi li of the target nol ecul e
aB0Y/ Al Merelof/sipodey whgbeshift thgpthermal unfolding curve of

receptors which share biological function for their ability to modify the
stability of the target molecule. Methods for providing such a set of molecules
are also described in more detail in U.S. Patent Publication No. US
2001/0003648.

One or more molecules of the set can be screened for their ability to.
further shift the thermal unfolding curve of the target molecule in the presence
of one or more co-regulators. As discussed in detail above, a further shift in
the thermal unfolding curve of the target molecule in the presence of a
molecule of the set and a co-regulator indicates whether the molecule is an
agonist or an antagonist of the target molecule when in the presence of the co-

regulator. Embodiments of the invention also include an identification of

5PCT/US2002/029661
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can be provided by screening one or nore panels of
nol ecul es which nodify the stability of receptors
wokioghidmar e bi ol ogi cal function for their abiPCT/¥YS1002/029661

nodi fy the stability of the target nol ecule. Methods

for providing such a set of nolecules are described

in nore detail in U S Pajent Publication No. US 5

2001/ 0003648, herein incorporated by reference in its
entirety. One or nore nol ecules of the set can be

screened for their ability to r

aganighy pid gntagonitie basgAdwon ﬁ8|féﬁmfes¥lﬁffﬁ H“&n%%%% r&l&‘g‘ﬁ@flg
gul ators. As discussed in detai

ol obthe kR IpCAIE, L £ Cation of the stability of the

t ar ght ern’od>damehe afrih¢ lmeyemncss enuieraplate themnekshik asfaytihe

set a CO-r u t.her .

DRy %o Tul i et ing AEuE 4G HERrRE spriltiendse,

a§"3 (ﬁﬁé%é @r Vg‘ﬁ%ohﬁtst &Fc@fe%%ﬁf&&le@éndeh@ a2 et RgE@EDT The
odimrents of the invention Include an

Imdepllatef theamaloshifif assgyons st direoh cndnguegotative stegimolagyufosn
nodi fi cat i f
aw&& L SErpCSh b Bt it BhpRal o e BlerhbCehRiaFe o

r&eptd®] ecul es are 15 provided that shift the
errmF unfol ding curve of a target npl ecul e hav'%gftan

unknzﬂm thagrpt GOBACPtS NG application Rf| the ypgtopate fhegmp

r nal
SRl e IR
atdtescﬁmermm smmtdmge,@ae V1 ;0,036,220 6129119H06,363:2 18;

crigpads BaSKOEn o Pt Robapnine fadhisl, 6T o oh

| MR tRiPbREEER. ThOaTiEeplafeothetohgi 1
hgl%b$;| typédgélr%g% I)%h:trﬁﬁe& 1sttatil lity of the targlgt °

shift| essay elisdvissadoits th@p yofayenicds regnsbe ised getinygflement the
nDIecuIe are a Qg%crlbed in nore detail in U S
sReERg memeds SETBR ARPVELS 2001/ 0003648, One or more

ol eqyt @S cRpldd thesRhl Sl aliay pede@Redthbanodyhenic fhddutt y
to. 25 further shift the thernmal unfol d|2% curve of

of Higandr bjedingordiniive The atway lepsrdic #Pomfthe nclh thatgsash
re S. . er
flér}gtlf)rtlégﬁln%‘iqlrﬁ‘;tal‘[gpé o %ﬁfé ?%]dhd Fﬂadcﬁgﬁ’dlieda%iﬁl\éﬁrre %aaft S'lg‘ﬂeethls?
cO8jeeftivel atha tdiq)qmitefbemaasaﬂlamctemsmcemﬂ @cbftax’gbtemsbtuland
a_co-regul ator |nd|0ﬁtes mhethery@FF nol cukﬁ |a
apd srAreen it va ol 4 dyifraiongmergye Wiege pinds fre
te{:ﬁeé[tnlqﬁeaﬁ@ ShHE Fa?f‘;é%fmcgl%l@f% BRilRABY %%nouﬁﬁpx%gbﬁféﬂﬁl&o of

vent’i on so I nclude an identification of WD
tiR0kna Hiddidg RIETHiySHe6 2hifdeste midpoint temperature to a higher

temperature.

There are many advantages to using the thermal shift assay since it
does not require radioactively labeled compounds, nor fluorescent or other
chromophobic labels to assist in monitoring binding. The assay takes
advantage of thermal unfolding of biomolecules, a general physical chemical
process intrinsic to many, if not all, drug 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.
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-23 agoni sts and antagoni sts based upon no further

shift in the thermal unfolding curve of the target
woredogouliel | n enbodi ments of the invention, a PCT/US2002/029661

m croplate thermal shift assay is a particularly

useful neans for identifying |ligands and identifying

such ligands 5 as agoni sys or antagonists of

co-regul at or - dependent target nol ecul es. The

m croplate thermal shift assay is a direct and

quantitative technol ogy for assaying.the effect. of
one @ﬂh%f@l%ﬂ’@éb?%?émftt 358A% QERH&R O g’F&HPP?‘TIE}H%‘fy gf
g i i r i Sfirfiet @RBhE ¢k on
k08l 18 AR indILa AP MEanMRERL AARS ARG
grappa e UReE smiasadoldr tb desspharc i rinnotdnecani er wptsated in a
thernma] shift ass are dﬁscr' b%% in US, %at entd lt\los.
sipgl oyeH saxpegmsak, oblys, dhe dheryy) - shyft ggay, fgn be used 1o
Ql§z5d &t 788 d B8 dind 2212034 tRgd Hhold8de aRAE and/
ql%nég%’VS 2,etvvlt1i gh are lggla he)feba)l/ i%cor por a(t%gd b;m .
inrth¢ preseree of @ colregulatent i reti es. The nicropl ate then-nal

shi f ssay djscuss in.t r r S : d
o i Fpfnete PREN 38 lal T bel G e ddEAN oo OF
agh@¥Eand BfagoritOph atRaitheivebasiitahéd apeathephanvdedasha
her nodynam ¢ readout of |ligand binding affinity. The
Tabetwgen Hiedigrad apé frrestangleque ahthe digand, t?f&ﬁtclflfﬂgﬂ&g PWJ
i r ' Ay [ re
o Efabd bl b IR Puorhal RiCitedhy HOBONERE 5 et
mehplatpeid bindmgfevensanh tiaglgetrgebmmiacule &0ingrechental or
representative of its stabjlization energy. Wen a
QI ECIPEAES éhett_érg_ﬁt mP%F‘aStS rpép%mng)’erzﬁwg. t ar get
mol eﬁﬁé ?&%@hﬁ!@hﬁbﬁ @ D¥riR0aR R iR APQB&dFRator Of
the i1 gand binding affinity, thus shifting the
liganaip cindt theeidpatificatior afosughhligpnds astagepist HF LAEAZoTRE AR

are many advantages to using the .thernal if1
n‘é‘il‘?f’(ferelc%/ptoﬁs gése%p?er eqtii &Sse gd%%{lé’{gugv‘éﬁag tIr’eatlxle egg
dSORRAY NHsdind) QEfirditiekO FR SR War @celon ag,gana@ k@ el i ovivo

| abel s to assist _in nmonitoring bin |_n9. The assay .
effigkess to dippeipinaie listnds e egenistairaptagonist B Pistishblokigifabs

a_general physi ; 1 gal Lptri RS .
a5 T B VR JEREE, &R orpREP G| & B Gict R
bididL dldickiohy is an inportant aspect of this assay, as

it obviates the necessity. to 30 invent .a new.assa
ever YOI ¢XREDIS. AR \Presaf HyyeRHqancmpay e piegyto ﬁ‘?‘??l“gﬁ\g%é&ﬁ%s

interact with the ligand binding domain of ER-o and ER-, the two subtypes

of the estrogen receptor family. These domains contain two known binding
sites, one for estrogen like compounds and another for co-regulator proteins.
The present invention can be used to identify ligands that interact with the
estrogen receptor. These ligands produce an observed increase in the stability
of the receptor which is proportional to the inherent affinity of the ligand.

The ligand binding domain of nuclear receptors, and co-regulator
proteins can be expressed using standard recombinant methods in Escherichia
coli. Co-regulator peptides can be synthesized using standard methods. The

melting temperature of the purified protein of interest can be determined by
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avai |l abl e. WD 2004/ 010141 PCT/ US2002/ 029661 - 24
Further, using the thermal shift assay, owing to the
w@e@portisonal ity of the T.. and the |igand biPdi/ng002/029661
affinity, ligand binding affinities ranging from
greater than 10 micronolar to |less than | nanonol ar
can be neasured in a si_ng_e wel | experinent. Thus,
the thermal shift assay can be used to 5
quantitatively detect ligand binding affinity to a
target nol ecul e alone and/or, in the presence of a
eGP ERUNB ML ok By L M 05GP Aot Deaging OF sabe
nfb?e%%eH!ﬁahﬁ& identification of agonists and
antagoni sts on a quantitative basis based upon the
chanlybolequldsh@e providkst thee stabilige [theysargetamdlecule gétinterest.

| ecule and. the Ii d, .target nolecule.an 0,a
SEEL g e Fie o RPGIs I ra e o roRlalal g
shf H4e8dad RIFERAHY ABoveM el itintbel of Sall RidMbulg iIeHRNcfeefiN
a single target nolecule as incremental or additive

camemnga swom aout lpae thougand tegneanilkion; Fhe ﬁl]nﬁ]é molecules can

t enmper at Jhe present invention has particul ar
bﬁfl%a{lﬁr%ﬂ%ﬁé i dentification of |igands and the

i denQinté Gasdt T @hallstolechiegdiads baen admriifisd torstabilize the
antagoni st in 15 nuclear receptors. For, exanple,_ the

P8 ohintetatiehen Sieseraiplasalen say bt soraencd Agring paagl ¢lro-
re%fuildé&k,teéglglﬁ af oté?ﬁ’scdrgyi@ tideEr SdthQts, :td) %Q%ﬁ‘e hRirRERE & thkn

cacy, to crimnate |'i gands as agoni st or
theenhalgstabiity tof the egidetin. bilf| @ giyoergistic edfronde obsarded, othe

identify ligands..for orphan receptors._to..di.scover
COHBRS BB P GISAeT ch SETUN, O 20 ARG o i P g rtants
afel 886 hteti MOBBIR rligizﬁd B8 ssebulfor dedtrblaed! ogBiiSsishat
interact wwth the 1igand bindi ng domain of ER-oc and
reSpomes.t he two subtypes of the estrogen receptor

fam Ly, These domai ns cont aj bjndi ng; .
e R B e

step-if @ p@cpdtiop! &ft £100$ compbenddr €meNdani ey tthe feceptor o

~used to identify |igands that interact with the 25

inserestoapainst adapelod. composads prghifeatiby Beands that stbilize, b
. o i b ) ept : i

oL OGEEAE e ¥y AN abablie dceDIOf D 5

idepefitd,geuen driendamgerdeamaighined conegudatorsr gc dpteoniae idntdie

(Eoukepplatar proteins can be expressed using 5t andard
Cell lines that contain the receptor of interest, as determined by, e.g.,
Western blot analysis, can be treated with the identified ligand. The ligand
treated cell line can then be profiled for gene expression with DNA chips and
compared against untreated cell lines. If the identified ligand is an agonist, a
number of genes would be expected to be down-regulated when compared
against the untreated cell line. Once this information is generated, the
biological function of the receptor can be defined. This information, with the
combination of chemi-informatics and bio-informatics can also assist in
developing therapeutic hypothesis and testing them for the treatment of
disease (see, e.g., Giguere, Endocrine Reviews 20:689-725 (1999),

incorporated by reference herein in its entirety.)
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coli. Co-regul ator peptides can be synthesized using
standard net hods. The 30 nelting tenperature of the

w@eookforeadl protein of interest can be determ neRCHYSAMR/029661

2004/ 010141 PCT/ US2002/ 029661 -25 the mcropl ate
thermal shift assay in the absence and in the presence
of small nolecule |igandsg_Mlecul es are provi ded

that stabilize the target nolecule of interest. Such
smal | nol ecul es can be obtained by screening in the

m croplate thermal, . .5 .shift ass as referr

abov &> LtHAYEN drindipg demap) @%‘i‘% reePiREs: j ‘gshanéjan*
cbaBERAHEOM:ARAMCE Al HROUSARS i§ Qe@RBedlithd in9BnticH@n be
smal | nol ecul es can be natural or synthetlc Once a

es@nd@d tosthe futll lengtbquitei, frathe pirsence efadditionalegylators and
ﬁbl I{hze tsheC (gﬁgggl n of interest, then these
War L ELPE PSR eened agai nst a panel of co- 10
r equirRk@es, iSumbistashepr Ghstiaizedr tigpthdembthagieand, tHeo
measure their effect on the thermal stability of the
thegrarodypamicprigciples dprofasa analysis @@tbeu use g apy gEpteiptpgotein
EOIBRNY IS bl 1 ATRULLER BF IRIAN 8 oAb AN AAORASL.

r|un1cons ants are ca I gand

Ecraﬂlpdmm& balaad are ot tintiedad éIP(IR)’s h)mteﬂaotgmg:with G—pﬂmmsses
15 For assigni bi ol ogi nGgtion,tg orphan
R EaPRT SEOR e Vet Do dspromateing cBmRSs B
aﬁfag@m%@ e £050A1HRDS S@@d&ﬁﬁln@&f BESphbRRatb® ERRIsUT ;ﬁ’&c)tem
erest agai nst a panel of conpounds and identif
tytogiaa dkmasepaud@m&bng pqmpoumls thecagonige osfanjagerire the %&A
above C ands .a .

olFEREIPT 20 2IRGTE BRCOERYE: w < gt FEO% Hominpine
chRpdBAdS fHiaf q)rbfhot%h& Afhitiel @Ry iabdoRhtioh OFFNNFLIEB a8 BARNG:St

or an ant agoni st the nethods descri bed above. Cel 'l
cbinpesndstthat promotaion irthhlt ﬁ)@@él;gompnzﬁnqnmf @m@nptla@ factors.

det er e st.er. anal can b
oot A e suestisg mel TRuGA oD BRtei SRR Rrers 8o Bur
alsoesah ¥R 1ed lfor proRirCHeptidb eMeRtiPisOhdre thd peptided fepresent
expression with DNA chi ps and conpared agai nst
sheft liaearsgqecaces epigeating protpia dogeains thplagteracy aredereatialy
o) | er of genes woul d be expected to be
“gg]t% i’ﬁ'ote O%Z%%mgte)n corrpgr ed against t hepunt reat ed
cel | Havﬁ\g nén gendrhllys desetibedretel mmentiong dredaateewlil] béveme

n%{g Lr%a(glif}g :uﬁfg%gtg%l %3& ?e{{er{egc?@ Eoe Qtl?éj tfglrlow%%g s%gcn 1gf éxra?ndp]es

which are included herein for purposes of illustration only and are not

intended to be limiting unless otherwise specified.

Experimental Results For Nuclear Receptors

The experimental results expected for an agonist response vs. an
antagonist response in the presence of a co-activator is shown in Figures 1 and
2. In the case of an agonist ligand and in the presence of co-activator
protein/peptide the prediction is an increase in the stability of the receptor
(Figure 1), while for an antagonist no additional stabilization will be observed
(Figure 2).



10

15

20

conmbi nation of chem -informatics and bio-informatics
can al so assist in devel oping therapeutic hypothesis

w@ea4heati ng them for the treatnent of 30 di SeBSBHUSBOE)29661

e.g., G guere, Endocrine Reviews 20:689-725 (1999),

i ncorporated by reference herein in its entirety.) W
2004/ 010141 PCT/ US2002/ 029961 -26 Although the |igand
bi ndi ng dormai n of nucl ear receptors, |igands and
co-regulators that interact with this domain is

descri bed, the inventi ca ge extended to the ful

l ength protein, in the%ﬁw ggﬁ e of additiona
regulators and finally in the presence of DNA 5

Furt . LT t b hasi d that th t d
AL AN b R T
éﬂ?@j of Q;Paﬁélyofpf 91‘ ®h&w R ra%t)ﬁi's{]and Bh& E&f\{/ﬁ’ Ant4B6mSts in the
a | |

nity 1s nodul ated b gands or allosteric
preganka bd p so-actExaoppreteic SRCh2; iarttle aresemvotof [t doeattivator

GPCR s | ti i roteipns t di scri m.nate
Serr S SRE RS nd StA RNeT BRted MimeBe isakts g 1he o-
LOVROHSRCIINAD SRC 2 Ad N kLpfifice o8 Rie! @deBis®r peblde
domai ns to phophorylated fornms of protein “tyrosihne

NCaBslederivied &nomi thy cageprosspoNG9R-1.hat agoni ze or

ant agaoni ze t he ,.PKA | oe b ffecting.the

ol Sof EobiGighar B  piT bt it ot was 8
t B0l N Rinte. a i gk .

RATIR igind DeccREAITA G0 Y, BRC-5 PRV hd R, B

repelaok pouides SRANHER2 0SRCB-NRZ; rangd NCoR -1 ack at $00 fb. ATls0,
these studies are not i rritgd for protein-protein

PRERIGRE MSFRPBIAMed 15 &> BaYh PBesPhaEdtt HP: HUord Napk b Vale
AP LEAGH Ao @&feﬁcé BE 28 G &T)%xﬁeﬁﬁfgﬁﬁlg}rcrlg i cﬁ’séo available

near sequences representing protern
firovh &M eledul prRedlegsehic], Bukyne, GR)N t he protein of interest.
Havi nggnow_gener ally described the invention, the sane

wi || Deddntigandgolsien at & smes yha finpd cancspiatipn wes dpponsas

the. fall aw. S | fhG exa . whi.ch e ipcluded

i Wk AR08 SR80 6 SR PGl %! B9k
th@ bl dyé solgor Whl ispehstdbe s SLhe Mt oRIRA ik itIRMB 34
Experimental Results For Nucl ear Receptors The

WB Slatere Aha | platess Wierss SR K ERYTT BHXIag ol gbaipseteinedysornsie
Y agoni st, respon in the. presence of a
g P IHARRIARL AP BE 2, LSRR Fro
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.
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2. In the case of an agonist ligand and in the
presence of co-activator protein/peptide the

w@e@diootison is an increase in the stability of P€ES2002/029661

receptor (Figure 1), while for an antagonist no
additional stabilization will be observed (Figure 2).
WO 2004/ 010141 PCT/ US20025h929661 -27 Exanple | Table
| is a summary of the data obtained for ER cc and ER-P
for the study of a panel of four known agoni st and
t hree known ant agoni sts i§?3ﬁ33 presence of a
co-activator protein SRC 3, ](he presence of two
co-activator 5 peptides SRCL-NR2 and SRC3- NR2 derived
fromthe sequence of the co- activators SRC-1 and
SRC- 3; a@bkerved A gakiiztion odstrogen remptoepindbspresepeqifi de
NCoR- | derived from tigandsenf spregdaigys- NCoR- 1. The
concentration of ER (x and ER-P in all of the
experinments was 8 tM the |igand concentration was 20
[tM SRC-3 was HRM afiBCthe coSREd ¥RguPRES N2 plNCaRl
BRG - NR2, SRGReNR2, anglsNCoR-1 wag at 100 &M The 0.0
experiments were perforped in 25 W phosphate pH 8,0,
ggg? NaCl , iiﬁé gl ycgpol and i dt he presgrce of:%
2 suid@nam dezgdye (avai abl e frogpMl ecupar

Pmodtlesxy-F2nc. , 1.&ugene, ©R). A 2 pl.sligand séBution-&8 2
imes. the fin concentgation was, di spense 15 wi a
%%?&i’q’fgfﬁﬁ&ﬁgﬁe %%10 a BS%WeII bl a@?ﬁgwall Grg:gner pI%?e.
TOBRMS278 ~LL of3.8the pr@dein dye 94l uti on w8 di spedsed

on top of the ligand solution in the 384 well plate.

Eregp bl ates wegg spun t@gensure mpxi ng of the 0.4
protei n-dye and |igand solutions followed by |ayering

%ﬁtradiML of sigg‘bone oill).flgto preve t‘é evapor &fi on du‘g ng
X 0.1

ﬁ%}%ﬁ pf thissanpl esygData wer ggcol | ectedfgon a 2y
t Jlﬁzor apparatus g.see U S. Hatent Nos4.46, 020,-0.2
1, 6,036,920; 6,291,19 1; 6,268,218; 6,232, 085;

1 3 ) ) ) ) ) ; 2’ ) ) !() ) ) .! ) 4
s 6. 14 205 #1201, 152" lgnd 6 5034420) ' arfl
FR187 usi ngg.gqon-1i nggr | east gguares fippi Ng 03
software. The results listed below are the average of
four experinents. The values for the co-regulators
r epr dsemithe abevgrigaulisnfrom equatprisereening in thegirpienee of co-

%@%ﬁ%gﬁg%g@ﬁthg %kéégr?ce M@%&%&&%gﬁ(%%ompounds, an

additional stabilization was observed for both receptors. Thus, these

compounds act like agonists in agreement with literature. The tamoxifen and
ICI compound are known antagonists and they have no ability to recruit co-
activators. This is also in agreement with the literature.

Also, the co-activator SRC-3 is preferentially recruited by ER-o vs.
ER-B. Therefore, the prediction is that these estrogen like compounds have a
higher biological response in cell lines that contain ER-ot vs. ER-f in the
presence of SRC-3.

Further, the estrogen receptor does not have ability to recruit co-
repressor peptide, therefore from a biological point of view the prediction is

that gene repression will occur in ligand dependent fashion.
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-28 TABLE 1 Observed ATm stabifization of estrogen
receptors in the presence of figands and
SRC-3 SRC-1 NR2 SRC-3 NR2 NCoRIT/UERe1/#29661

0.0 0.5 0.80.90.0 Estradiol 13.4 3.8 4.9 4.3 -0.2
Estrone 9.1 2.0 3.0 2.3 -0.3 17-(x-ethylen-E2 14.8
3.7 4.5 3.9 -0.2 2-methoxy-E2 1.8 4.1 5.5 4.3 -0.3
tanmoxifen 9.4 0.5 -0.5 0.0 0.1 4-OHtanoxifen 16.7
0.2 0.20.70.1 1C-182780 13.8 0.0 0.2 0.2 -0.6

ER-P 0.0 0.4 0.7 0.9 -9%3 Eféradiol 16.4 1.1 3.4 3.5
0.0 Estrone 8.9 0.8 0.3 17-a.-ethylene 15.0
1.6 2.6 2.6 O 1 2 nethoxy E2 1 5 2.2 4.4 4.4 O 7

tanDX|fen61 . 0.2 0.4 0 t anpxi fen 14,
2 FERgogvas Sqr@neé 884 A% al@nel e Seereldalﬂ@ I@a@d%wpv%#vtﬂwe

ag)?ﬂg f 1S Heliods o’f?ﬁ@ }?ﬁveﬁﬁ%rg ®) H&gﬂhﬂp né¥ %ﬁ&?&e

activator pro el n/ pept | Int sence o

fuheioaskecoUed)-Ratdoe Publipenionds$o. % 2080/060BH48i AN lof ER-o if
stabilization was observed for. both receptors. Thus,
thise@PEs s UAesifigdas) ﬁnkqépla?@o rliigands; thatz25e dagw to dpteract
Mu{ YR UL 1dI£‘tgf «{aﬁ a%@l ”&L Aﬁ%ats% Offpﬁg ”&alﬁﬁ@ Ko
agonls s an ave o ab o recrult co-

ragdptoral@igpounlls Sthiats aiié Sendeflingdr eeeNtthvéet wiibie are not
literature. Al so, the co-activator SRC-3 is
Pletisednt i al Iy recruited by ER-a vs. 35 ER-P.

Ther ol ek BFERLY ANl 5r B3olARgR: 63 BAT ALK

conpoun ave a ogl C response 1 n cel
i dahi@ SoricBatratidni &l 20 FiE. ('Kle\/@i-peﬂﬁeﬁ’ts iweré PerforBledsi 26 enlf

p?ll(-\)?p-hife pH 8.0, 200 nM NaCl, 10% glycerol and in the presence of 25 uM
dapoxyl sulfonamide dye (available from Molecular Probes, Inc., Eugene,
OR).

A 2 uL ligand solution at 2 times the final concentration was dispensed
with a micropipette into a 384 well black wall Greiner plate. Then, 2 uL 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.
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Further, the estrogen receptor does not have ability
to recruit co- repressor peptide, therefore froma

wheokogileal point of view the prediction is 4BCT/H81002/029661

gene repression will occur in |igand dependent

fashi on. WD 2004/ 010141 PCT/ US2002/ 029661 -29 Exanple
2 ER-(x was screened agai_ngt. a panel of steroid-Iike
ligands to verify the ability of the nethods of the
present invention to determ ne |igands, and the
function (see U S. Patent Pﬁﬁh%gatlon No. US

2001/ 0003648 Al), of ER—(%Ai this receptor was
classified as an orphan. Ligands that are known to
interact wth ER-a are identified as produci ng an

i ncr edwemiary ofhdata falR-iiy thefpreseace ofecpquebefl staroiddigandss
that are underlined versus those which are not
underlined). The concentration of ERu. in all of the
expersteﬁﬁugi%aa 8 gM andthhe 10 |i gatde @pg@g&ratl on
was 20 ~tM The experlnents wer e perforned in 25 MM
phos@gﬁ(ﬁo 8- 0, 200 niyj. , 10% gl y685L0) & ot N the
pres ;ﬁ}oﬁf 1%35 [LM dapod< suI fonam i tg | abl e
fromcrtcect%}trar Pr obes, I' Eugene g i

li gand St T6h at 2 t|é§§7the fi nal %ﬂ??l TR WNas
di sp §té§? 5with am 3)( pette int HCQC%%I&O pgeptor
bl ac ei ner pl at hen, 2 A SFUOSRECIHPEEei n
dye §‘éL911§on was di spens®dl on top of SFHREENIeEeREPr

sol utliZoerethylengestrgdinl wel§.73| at e. The epiregeageseptor spun
t o enShe-dydioxiyprpgesterohe-Qi2lot ei n- dye amoResieiqameteptor
sol ut2-orthokgedtadied by | &28i ng of 1 pkirefensedepwdne oi l
to pr@mbaih evaporati on-0RIri ng heati pgogbtetdie répwkes.
Dat a piestezond ect ed on 3, B0 Ther nof | eg@gﬁl@%dé§to§see

U.S. fﬁ%&ﬂk%ﬁﬁ%mf@h 020, flldg 6, 036, 92 u eh Tdoepfdt:
6, 26 5; 6, 268 158; 6, 214, 3 6, 291, 192;

and 6, 303, 322) and anal yzed using non-linear

| eastlf HRiaress ii biphagy reeptovyahe datkh@oule il theen irﬁé@ﬁted
bel ow are the average of four experinents.
thedhis gacspier iPemensedothe sympen receptor fapily Iz“ :the identified

ligands that bind to the receptor had been screened against a panel of co-

regulators, as in Example 1, B-estradiol, estrone, 17-a-ethyleneestradiol, and
2-methoxyestradiol are agonists for this receptor, while 4-hydroxytamoxifen is
an antagonist. This data set demonstrates the utility of the microplate thermal

shift assay for the identification of ligands for orphan receptors.



Summary of data for ER-a in the presence of a panel of

steroid ligands 5 Steroid Ligand ATM Receptor target
wa2@adrast ene - 0. 23 androgen receptor andr ost BCDOE2002/029661

0. 23 androgen receptor corticosterone -0.27

gl ucocorticoid receptor 10 cortisone 0.01

gl ucocorticoid receptor Pjestradiol 15.19 estrogen

receptor estrone 9.91 estrogen receptor

17- a-gLhyl eneestradi ol 18.72 estrogen receptor

17- a- hydr oxypr ogest er on@x-gplz;7 progest erone receptor

15 2- et hox. yestradi ol i trogen receptor quabain

-0. 21 progesterone receptor progesterone -0.19

pr ogeEkamples of extieptpoteindprotein dxdehationsi thenmh.H@9analyzed

estrqggen receptor 20 |f ER-ocC n orphan receptor,
pHes g’%tpée%ﬁh’l ey Sﬁrﬁ?‘g}f‘p*gﬁ%g that this
receptor is a nenber of the estrogen receptor famly.

If the identifi
had been screen

|.i gands

that bind to the receptor

| REbodingen exargpleto- regul at or s,

: anp| —P-egnr: - - - P
E%féggﬁyrg lemﬂmﬁ @91 ¢ I;I%%{gﬁpe Zsﬁnél% %g%}%lgiglrcgld?’ %tfm_gr e
agoni sts far §%ls regeptor; whjil e 4-hydroxytanoxifen
ES-25—ah a.fﬁléﬁpgt. Thi-s—data—set—denppstrates—the —
9?9 ity of (W i o oplA3@i her nlé‘Prea%_erﬁﬁ‘l\’IPﬁét&VuFEﬁ t he
identificatiion of |idands for |JiegHaion efdept shapnelpp
GBOR/ 010141 ®ET/ US200 2828661 | DetedraApk 3 Exanpl es
Egthrer—prioteirn=protrei-ninteractions—that—+ray—-be
g'lﬁg yzed pus(p?f@ t he ¢ ASOIE i VoAl eetlation G ot ed
Fn—Table 2. Fable 2: [Enbodiment®’8%3Hl es Protein of
BPERei n Li 8@ Rel at ed 33t ogi [daFreagGGNPynd | nt er est
Partner (cd- Phenotype regul at|dhosphod@Rietase aptinonyi st
GRCRease cAMBqor st i mAgnest Increase phospholipase CP
activity

GPCR Gsa Antagonist | No effect on basal activity, or
decrease cAMP, or inhibition of
Ca®* channel stimulation

GPCR Gia Antagonist | No effect on basal activity, or
increase CAMP

GPCR Goa Antagonist | No effect on basal activity, or
inhibition of Ca®* channel
stimulation

GPCR Gto Antagonist | No effect on basal activity, or
decrease cGMP and
phosphodiesterase activity

GPCR Gqa Antagonist | No effect on basal activity, or
decrease phospholipase Cf
activity

Src SH2 Antagonist | Inhibition of osteoclast mediated
resoprtion of bone

Src SH2 Agonist Stimulation of osteoclast
mediated resorption of bone

Jac SOCS Agonist Gene transccription

Jac SOCS Antagonist | Gene repression

NF-«xB IxB Antagonist | Gene transcription

NF-«xB IxB Agonist Gene repression




re ulation. of Ca2' channels GPCR G a Agoni st

Decrease cAA4P GPCR Goa Agoni st Stinmulate regul ation
wo@Roo@aio14channel s GPCR Gt a Agoni st | ncrease CEN/BSENZI029661

hosphodi esterase activity GPCR Gga Agoni st | ncrease

phosphol i pase CO activity GPCR Gsa Antagoni st No

ef fect on basal activity,. 3or. decrease cANIP, or

inhibition of Ca 2+ channel stinmulation GPCR G a

Ant agoni st No effect on basal activity, or increase

or i Bhae OB RS St AR B REh, b BERGk Eebaa

IAmited anths exiNapled deet. The Rassrhl ik ¥f ihe ex@h 1e§l e6MtBiAIRe
cAGW apnd hos ho. *esterase activity GPCR
DiRteiy ghingresidhe nfesaqtingProtginer peptifle parjner &O-rea@@ma%g,

t v
POSARRRAIRRZE rifiessB dnd i 1y ePeabRIRY @R agpnighy g
ﬁhbiﬁhﬁaﬁgg@mﬂ)th&hntmabmln on of osteoclast nediated
resorpfion, of. bone  Jac .S

CGe
t r ans OGP ghe &orespine dpyent Gﬁsﬁe %Qégst@'?@nme% dptai) for

HE plpBsé I&%lam AEPE Rlst G RIIEG 4 e
Aggnﬁ)?ts SGene r%pr essi osn WO 2004/ 010 f%}é(:%ed%o}@smn&ﬁ
ipcthe egXoon/aozedisg of this disclosure that various changes in form and

detail can be made without departing from the true scope of the invention and

appended claims.
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-32 Different enbodiments of this invention can
include and are not |imted to the exanpl es above.

wab@4gener al nature of the exanpl es contain thBCT/US2002/029661

protein of interest, the interacting protein or
pepti de partner (co-regulator, e.g., a co-activator
or co-repressor), and theskigand that can enhance (an
agonist) or 5 inhibit (an antagonist) the
interaction. Wile the foregoing invention has been
scribed in sonme detail for the purposes of clarity
gﬁﬁgﬁﬁggwngﬁding, it will be appreciated by one
skilled in the art froma reading of this di scl osure

at ar in form and an be e
it ho%tm%@%i?ff A5 S5m0 G BBRSTER: e RPLT on
ATorYo M 1
BRI SABRO SRR Subrichll ARy T mojecules tha
medifnodh@fstabdémwﬂ‘ yhiendgargel awpdeviuk and @rﬁeamgagowcgt mefe a

e R S A
tafg@Pinbiekitle o tHepRedeAE0G ondr @831E eoaégﬂllaﬁsfsgﬁﬁmgl Ofgther
nore 5 nol ecul es of said set for their ability to

modifisgionnpl They stahidity tod pihe tagech melpaile fin r@%tprﬁﬁn@% lﬂf ea

BB SRERG 2 s B e ElpOT K8 R RRPNE A0 o tBRaler,

indicetes lvéhether t@n@ﬁ@amﬂmeamﬁgtmmtrml ®C allhtegco]ﬁstsd' tlhestmtget
andl? reg | at or of saJd one or nore co-regulators

Algr e tvben HhBE REFSCRITL SBIdEOTFEYIACTan agoni st or an
ant agoni st of the target 10 nol ecul e when in the

presence of said co-regulator. 2. The nethod of claim
24, wiBreeimathpd ®f i cdiding 11 whersi pmmdm teused of trheleculerpidiat y

t It the tar et no

EPEER AR of et SpREle B e R e oa o maresf
mhﬁﬁﬂﬁkﬁﬁ of @iffetdheinfoleildsi fw tHe® dm&[k; ftey midaerysh@btability oPf
15 the target nolecule. 3. The nethod of claim 2,
thptarggt malefalescr eeni ng of sal d one or nol ecul es of
said set of nolecules for their ability to further
nodi fy the stability of the target nolecule
T onpriigassthadof @hing 2nwhatinnfe saechiigoeid omd @aublecded

one. or nore_ nol ecul es, of
of said set of molecules for their ab111ty to further modify the stability of the

target molecule comprises:

(a) contacting said target molecule and one or more molecules of
said set with one or more of said co-regulators in each of a multiplicity of
containers;

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

(©) measuring in each of said containers a physical change
associated with the unfolding of said target molecule;

(d)  generating an unfolding curve for said target molecule for each
of said containers;

(e) comparing each of said unfolding curves in step (d) to (1) each

of the other unfolding curves and/or to (2) the unfolding curve for said target
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said set wwth one or nore of said co-regulators in
each of a multiplicity of containers; (b) treating

w@ aiod/otEasget nol ecul e in each of said nultipliRCT/YSwWhH2/029661

containers to cause said target nolecule to unfold; 25
(c) measuring in each of said containers a physical
change associated wth thg unfolding of said target
nol ecul e; (d) generating an unfolding curve for said
target nol ecul e for each of said containers; (e)

of d f ol, di t
IR i heRSheR 0r 0 ity aF i Pl o SRg s SR b st ®
dogeglitoreinhal d| ng curve for said target WO 2004/010141

PCT/ US2002/ 029661 -34 nol ecule in the absence of (i)
any off) saidpterprniag velethsr agyiad ssidi maleaples of siijl sehfutther

; f said
8O 3aBlify of Gl Lirbe ORI MR R UART o iR Y
afibiligiisindinagetbymivetet ehanghar @idurdolit dueve.

nodi fication in 5 stability is indicated by a further
change in said unfolding curve. 4. The nethod of claim

8, WheHShenbaes eGhAS iAGrenf the @&féflﬁgg Ppgal&feﬁé% opgxblﬂi o3,

multiplicity of difféerent nolecu therr
moltiphidiy 9of different ahole¢ules foir theihebitigy getnodify eloaibtebility of

onpri.s contacting said target nolecule with
tg @%ﬁi’tnﬁg?cé‘} ?c;rgé—llsg multiplicity of different
nol eq) es doRteasd safd aargetl bioMchl wthOBn& Qﬂtﬂlbﬂaero?’sa(cp)

treating said target nolecule in each of said
wtipliginy ofi differsnt m@bﬁﬁlﬁii ieqash pba gatipdicisiof C«maalgens,

Mol ec} € {ifaliRl Aufli b MBASHE %L FAGH Huitidly of

cont ers a physical ®change asso

amfmﬂemhtn@aoéeﬂaimgeahgﬁcumbaﬁfwce (d) generating an
unfol(&)ng curve for said target nolecule for each of

sai d Ebnt dNFAEFERE (18) cadinPhr P @REaIneF & aphysicat ahangey
a%chﬁédWRh%%félﬁ%ng&s@ta%?ﬁF Qfiet he ot her unfol ding
or to

curves and/ ng ‘curve for said
tar ge(tl) 2@enwhticg he unfoldihg catve éorcsaidothrgen ynobdcukeatiod each
I}UHI '8 i Ci tsy of different nolecules; and

of said contamer:

(e) comparing each of said unfolding curves in step (d) to (1) each
of the other unfolding curves and/or to (2) the unfolding curve for said target
molecule in the absence of any of said multiplicity of different molecules; and

® determining whether any of said multiplicity of different
molecules modifies the stability of said target molecule, wherein a

modification in stability is indicated by a change in said unfolding curve.

5. The method of claim 1, wherein said one or more co-regulators

includes a co-activator and/or a co-repressor.

6. The method of claim 5, wherein one or more molecules of the set
further modify the stability of the target molecule in the presence of a co-
activator, thereby identifying an agonist of the target molecule when in the

presence of the co-activator.
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(f) determ ning whether any of said nmultiplicity of
different nolecules nodifies the stability of said

wao arogetoiapl ecul e, wherein a nodification in sPEbUB1003029661

is indicated by a change in said unfolding curve. 25
5. The nmethod of claim1, wherein said one or nore
co-regulators includes asgQ-activator and/or a
co-repressor. 6. The nethod of claimb5, wherein one or
nore nol ecul es of the set further nodify the
stability of the target nolecule in the presence of a
co- 30 activator, thereby identifying an agoni st of

1.he ted0atetyel @pallaﬁnvwe%drantdtﬁ oPFREE Mefec@fest d¥ethe set
co-activator. WD 2004010141 PCT/ US2002/ 029661 -35 7.

furtéerrr@tomfm th¢ stabHitynob thevkrsgasi moleeide an the peespisiecefut ee-
r:%%tietgs%? ereRy tl(# ntullg ing 4 ap (ajtlétg% srt] %f st\ﬁeatgf et rr%leg}f,llet\{}lhentlg [)lgeet

cul

preented bfythegoaspragbagoni st of the tar get mol ecul e vvhen
in the 5 presence of the co-repressor. 8. A nethod of

i dentifying an agoni st or an ant agoni st of a

6.1 SQUhaha o CRRERIED | 00F s LA TIPS Sl

dupémledt tvggettunnlecmé comeriting gﬂtvutmg acet ef amhhcates etlean ishadt
aid set for their

tg efr 0 of sa %Frml ecul es of

Bt ‘t‘tf" g frEve 8#1? A RMPIETRAR S%Fﬁ‘FTHP%t PRY bt
&f sa!ui‘ %&@&ﬂé‘st of RAIBCk Fof el SbiRfE &8 Meehe? ! shEN 8O ihdFRRE
co- regulators; wherein a furthér shift in the thernal

uniéldingi evgve of ke tﬁfrgftth@olteqﬂg én thm?reéettqeeofu Pnet e more co-

sence .of .a a.co-re Iator
BRAEERG e sTEif bty ) of Hitpaf borBind eife bF it lied]
ibRcuIB i€ e prebéhc@df aghsledile Of sAd sddandd 8¢ eddiusdiorodf safe
target nol ecule when in the presence of said
S- A dpeiieooieguigtorsTHdicains rdhethsr the miolacale igwgsragpmist or an

i na%\gtugt BBmb tﬂa?r% ?19%%%;@#1&?1‘1&' tﬁg‘ R%:P&fce of Bifi Lol trg@lﬁtg'te r mal

I ng cur arge ecul e conp
screening one or nnre of a nult|pI|C|ty of different

nol ecul es for, th bilit ift the 20th

Unt o|7§t%@leth9f1\fé° tmt NETE Pro %%Hteesetfé mofgcy tfgt?tﬁfod
s‘Pﬁft ﬂteaﬂh%ﬁal d’n‘@@l rbuWheotsﬁ‘lE Qﬁgéﬁ&oféfcuﬁado‘i’rﬂjﬁlﬁ@s §Hreenmg
nol ecul es sa| cules for their abrl

¢ne of mardef a sntultitthcttbte)f tltf‘éarm maledubdsdontreirabilirg taoshift tt@

t?)gt%%? nﬁ?&lﬁg gur%e Gf H}%rtérsgee:tsﬂlolecule.

10. The method of claim 9, wherein the screening of said one or molecules
of said set of molecules for their ability to further shift the thermal unfolding
curve of the target molecule comprises:

(a) contacting said target molecule and one or more molecules of
said set with one or more of said co-regulators in each of a multiplicity of
containers;

(b) heating said multiplicity of containers;

(c) measuring in each of said containers a physical change
associated with the thermal unfolding of said target molecule resulting from

said heating;
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waeeeegukat ors in each of a multiplicity of

25 (a) contacting said target nol ecul e and one or nore
nol ecul es of said set wwth one or nore of said

containers; (b) heating said nultiplicity of
containers; (c) neasuring in each of said containers a
physi cal change 30 assocgated with the thernal
unfol ding of said target nolecule resulting from said
heati ng; WD 2004/ 010141 PCT/ US2002/ 029661 -36 (d)
generating a thermal untol di curve for. said targe
ol ol ¢ sdering AdbrR 8?9%‘@%%&‘5‘{%% Shigh Bt bje e
al tRkORbSatufehor CRARALAAGRAGR QT sai d ther mal
E%ngg?%?ﬁg cur e%uin gtep (g) to 1) each of the other

t her ita)  urdonipaiing eachr ofewichihdrmal ungolding quneestin sieprdf) tos

f ol di curve for said target nolecule i he
(hesicel ga (it e Wolplifenginfl pEEb fo &) RS grerma
WSlRE &irld feak4ld alropemslcater iy thangbsédce efetipany nif ngid
whet her any of said nol ecules of said set further
raolegules ofesaidet ard/onfi) erid Fergegilatos: 91d sai d tar get
ol eg@l €. (ile?erlltﬂnigg %e{ﬁ%} Iaﬁ) o?fsaigl rﬁbl@:tﬁ?g 0 d Serul S
screeni ng of sai d®°one or re o a mltiplicity o
stiff frenesitnalrohfetdih esurf©of dahbiargeabidlécuie. t o shift the
thermal unfol ding curve of the target nol ecul e
conprises: (a) contacting said target nolecule with

Qne Ofl'rerﬁﬁélflogfof %ﬁil%flOWhé&ﬂ! th€ istkehie f@f tfig88br more 0f5

nol ecul es 1 n eac a multiplicity of containers; 1
A multigiityngf diffalentuinplepilesifory thefir ebifityaiton ehift tlfec fhermal

uring i ach of said containers a physical change
Lg’g@a’é’lgéi“g@%t %?afgf’gn{(ﬁeé:}l CUPBT di ng of said target
nol eqd) e r@nulctihfhald efpetSAlotbciRaIiRgond B BOREL bALSaR
a thermal unfolding curve for said target nolecule 20

rasltiali¢itsheft diffarent mp ¥ Braacle of v mudtalicityof genteners;
cont a(l8 er fa{ig%é,ﬁ?n%?@éfégy§f8‘?’é%?‘§al d thernal

unf ol\di ng clrv ) each of the other
therne) unhedsdiing @uRN®S ofNsHidr cdmaifidty & hghyishoal rahbnge
unfol ding curve for said target nolecule f n tqe
agpnsegied walh thehegmak ypiglding of Said target molecule resulting from

said heating;

(d generating a thermal unfolding curve for said target molecule
as a function of temperature for each of said containers;

(e) comparing each of said thermal unfolding curves in step (d) to
(1) each of the other thermal unfolding curves and/or to (2) the thermal
unfolding curve for said target molecule in the absence of any of said
multiplicity of different molecules; and

(f) determining whether any of said multiplicity of different

molecules shift the thermal unfolding curve of said target molecule.

12. The method of claim 8, wherein said one or more co-regulators

includes a co-activator and/or a co-repressor.

13. The method of claim 12, wherein one or more molecules of the set

PCT/US2002/029661
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multiplicity of different nolecules; and 25 (f)
determ ning whether any of said multiplicity of

walpdoiereamt  nol ecul es shift the thermal unfol dPEIyUS29DVE29661

of said target nolecule. 12. The nmethod of claim 8,
wherein said one or nore co-regulators includes a
co-activator and/or a co-pgpressor. 30 13. The nethod
of claim 12, wherein one or nore nol ecul es of the set
WO 2004/ 010141 PCT/ US2002/ 029661 -37 further shift

t [.. unf ol di curyv t.he target, nol.ecule in
tpfensPEL IR cactisp ot DY of e hErL PR e FEHE S Rt
o gkl stor, AherbhieidbRifgRly MDlgefidt 6f thD @fgétmolbdife when in

resence of the co-activator. 5 14. The nethod of
the Bepsnre of WiscioedcVatAe one or nore nol ecul es of the set
further shift the thermal unfol ding curve of the
target nolecule in the presence of a co-repressor,
dher eﬁlye melmd of ylaing I}]&nWHaTb'mghﬂ bﬁ? oﬁﬁlotd‘lmoteam@ebf the set
no) ecul e en in the presence of the co-repressor. 10
f&@#@fﬁﬂ}fﬁﬂﬁdaermal prfelding GHrvg Ofg&xeé%rgafglaﬁiegwle & thg presence

- - ot ar.oe
Bl HEROP TP B TR e AR SldRbule
veltealin [thet yreseince hethe ap-geriressot.ecul e and screeni ng one or
nore nol ecules of said set for their ability to
further nodify the stability of the target nolecule in
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screening o or nore o lTcrty o er ent
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the target nolecule. 25 17. The nethod of claim 16,
SHSELR T G Eore % (5751 Tlele g The ety ahog co-
asalfoset of nolecules for their ability to further
nodi fy the

16.  The method of claim 15, wherein providing the set of molecules that
modify the stability of the target molecule comprises screening one or more of

a multiplicity of different molecules for their ability to modify the stability of

the target molecule.

17. The method of claim 16, wherein the screening of said one or
molecules of said set of molecules for their ability to further modify the
stability of the target molecule comprises:

(a) contacting said target molecule and one or more molecules of
said set with one or more of said co-activators in each of a multiplicity of
containers;

(b) treating said target molecule in each of said multiplicity of
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stability of the target nol ecul e conprises: (a)
contacting said target nolecule and one or nore

wordoeoulles of said set with one or nore of saP@I/US2002/029661

co-activators in each of a nultiplicity of 30
containers; (b) treating said target nolecule in each
of said nultiplicity of \Wg2004/010141
PCT/ US2002/ 029661 -38 containers to cause said target
nol ecul e to unfold; (c) measuring in each of said

r ociated wth the
C%%Pag r?éélpﬁ)gcsag té}‘gteglﬁlé)g}ﬁpegcs ﬁqﬁ, (d) generating an
unf ol @) ng mwsmeng Gih a@dhd dfasget comigayl £ PofsicaRchange
of said containers; fo conparing each of said
agsrcéated Wih dherwndelding of said taigpt meleguly; each of the ot her

unfol @) ng gHEese A AARIARY chtk hi\Gid kR ?A%W&ufe%y Badi"

said targ absenc

ofahid contagew; es of said set and/or (ii) said
co-actjvators; .and 10 (f erm ni ng whether a

sai d @bl ecomparipg 'Qfsé‘fé’[m% pidngesurverdaistepdd) E‘h@){ eaCh
otttRObihk Mni@fdn?gaétgvésaérgi%r tHQ.'ZFfHéllﬁfolm Né B MELLSE
nodi fication in stabil |ty|S|nd|cat urther

mgdlgee il the shsedcaiof @) afiynef said meleculss ofrma:l sfetahcb'm Gf) said
CcI A, W 17, \Ac,?erei n the screening of said one or nore of
f5a A fuﬂ) icity of different nolecules for their

abi Ii(Fy t clerdidiyg thethet aly bf k¥d Gholed Ul sRgEet further
nol ecul e conprises: (a) contacting said target
merities the stabilify ofsaidiargeb melasples whereimafurther mefifigatidn in

I ity of
s gl Ry B5 4 B R o BB L 71 e
of said rrultl pI [ C|ty of 20 containers to cause said

t fold h of
1851 3 s mahepEelin Kzr;sxﬁ%egfnneﬁ%?éée%?éééﬁ%m?@ﬁéﬁmp% the
a%ﬁl@i:pﬁbﬂgopcﬁlff%ﬁh{jnfo?écgﬁfs fODMhER lébﬁrt ?n]oaﬁg ﬁ{ea«}tmgtyaaoff

unfo curve for said target er or eac
tmwcge@mmﬂ@:uhmompnﬁ@ (e) conparing each of said

unf OI(g)i ng C%Htrac\:/tlensg Isgllds%a(reget mz)lecgle Eth egn% or more of said
multiplicity of different molecules in each of a multiplicity of containers;

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

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

(d)  generating an unfolding curve for said target molecule for each
of said containers;

(¢)  comparing each of said unfolding curves in step (d) to (1) each
of the other unfolding curves and/or to (2) the unfolding curve for said target
molecule in the absence of any of said multiplicity of different molecules; and

®H determining whether any of said multiplicity of different

molecules modifies the stability of said target molecule, wherein a

modification in stability is indicated by a change in said unfolding curve.
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of the other unfolding curves and/or to (2) the
unfol ding curve for said target nolecule in the

wa@bmenoa4nf any of said multiplicity of differket/US2002/029661

nol ecul es; and (f) determ ning whether any of said
multiplicity of different nolecules nodifies the
stability of said target -npplLecule, wherein a 30

nodi fication in stability is indicated by a change in
said unfol ding curve. WO 2004/010141 PCT/ US2002/ 029661
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avoveaof itheataoges ;moledde @i nhen preberrce hefr orehoif moird) cofaetivators;
esence of a nDIecuIe

t her.mal unf ol di. curve in th r

vpereig; eraﬁapt Andpe Wﬁ%f?k@?g SUfvey Iy e Bresence of a
HBEE1S GfaGld Y&t B a ddIstale oft éaai ohd@r rmbl%%& ;ﬁ:tl%to s
said set is an antagonist of the target nolecule en

ingicathe thet theemelecwf of ahid sebisaant anfagonist of the@rgeThmwlecule
of cl 19, wh n providing the set of

h
‘gﬁtnégglfee%m%eﬁg & sahd?cfa%r}lg{otrher mal unfol ding curve of

the target nol ecul e conprises screening one or nore
a nultlglicity of different nolecules for their
i

?&m | ikhe methedof claimel 9, theraimprayigding thensgt of malecydestthat
shiff 8&th a?ﬁﬁ%&dln%%u?v]e thlﬂgt LRGieOiie %bﬁ@ﬁ‘sﬁrzs SCree]nmg

erein the scree one or
aeiod neoet obzt it plicity eﬁ di‘f@rerit h&]lﬂfcu&b ifbri thyir tbilityird dhefk the

hift t t her mal . _unf ol di urve of the target
twmﬁh gy e akthe taget ‘ﬂ?‘%ﬁ?l ng said target
nol ecul e and one or nore nol ecul es of 20 said set

with one or nore of said co-activators in each of a
2tul t iTdlei miethpdobf chamt aOnewl@reilQ the heestenimg ofiisdid one or

LAl SR 6k S B R Pl
vnRs8ing lcutveiop il tgePioRaie coRpasds: rml ecul e resulting
fr om(a) contacting said target molecule and one or more molecules of
said set with one or more of said co-activators in each of a multiplicity of
containers;

(b)  heating said multiplicity of containers;

(c) measuring in each of said containers a physical change
associated with the thermal unfolding of said target molecule resulting from
said heating;

(d) generating a thermal unfolding curve for said target molecule
as a function of temperature for each of said containers;

(e) comparing each of said thermal unfolding curves in step (d) to
(1) each of the other thermal unfolding curves and/or to (2) the thermal

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

molecules of said set and/or (ii) said co-activators; and
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wo eovpetrasure for each of said containers;

25 said heating; (d) generating a thermal unfolding
curve for said target nolecule as a function of

each of said thermal unfolding curves in step (d) to
(1) each of the other thermal unfolding curves and/or
to (2) the thermal 30 unfiglLdi ng curve for said target
nol ecul e in the absence of (i) any of said nolecules
of said set and/or (ii) said co-activators; and WO

anet (07 oy or SF AR 3 st Bpleelieh o The sy Aer

shift fht thicnmal indfoldidg eintobilandtatuet w@leefilesai d t ar get
nmol ecul e. 22. The method of claim 21, wherein the

screening of said one or nore of 5 a multiplicity of

o ff qrh%%etﬁ&!l Sf:é‘llaﬁﬁ 21 O%hdiB 'tﬁ?] Q&Eéﬂlfé%?f ﬁ?ghé F) r bl of

thermal unfolding curve o
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heat i@fg S@bﬁ’taﬂﬁﬁ%'sﬁﬂd' @drééf Rblee@Bt MR of Unb) of said
neasur|Q% in eac sai d containers a physical change

el §pliditatod diffgreni meleculesineath Qifrﬁ whliphigity bf emitanerar get
nol e 'hg&}'ﬂ(ﬁté ﬁgmﬁft m. sa% geatl ng; (d) generating
r rral din S Pof
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a f um,)t i omsaﬁuﬁrgrpﬁr edour eff@id eRehihs SAighysieflt FheeS;
comparing each of said thermal unfolding curves

aﬁWC@fﬁQle(ﬂa yhe thermalyurdgldingoet sajk tasgatarolesitle megulting from

shifr@hificng curves and/or to (2) the thermal unfolding
curve tor said target nmolecule in the absence of any

of sécﬂ)d gendratplg githeymaf unfioldieg ewmtve fot esidltaget motbclle)

whet h d [ tipl t f
R IPOR Pt Lot NS oh Seh S s34 CONBRERET mm  un ol di ng
cur V@a)Of §@1h§a1‘in'=g’ aRh JRhiaGH Shal aﬁolﬁn?%ﬁﬂ@g 1IP§tepe r(|d) to

|dent|fty an agoni st of a co-regul ator-depend
(1‘)a¢?g?ét0 thel etbar @hemmbmn’éqld\\gg puokes dinddpratos €2) e thermal

oIRGBt iy RS Mot wBkase PE vt K awg

naffiplfcity of Bigfefent molecules and
® determining whether any of said multiplicity of different

molecules shift the thermal unfolding curve of said target molecule.

23. A method of identifying an agonist of a co-regulator-dependent target
molecule comprising providing a set of molecules that modify the stability of
the target molecule and screening one or more molecules of said set for their
ability to further modify the stability of the target molecule in the presence of
one or more co-repressors; wherein no further modification of the stability of
the target molecule in the presence of a molecule of said set and a co-repressor
of said one or more co—repressdrs indicates that the molecule of said set is an

agonist of the target molecule when in the presence of said co-repressor.

24.  The method of claim 23, wherein providing the set of molecules that

(e) POIPS200210RI661
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25 ability to further nodify the stability of the
target nolecule in the presence of one or nore

weeenepriessors; wherein no further nodificati orCDiUS1005029661

stability of the target nolecule in the presence of a
nol ecul e of said set and a co-repressor of said one
or nore co-repressors indygates that the nol ecul e of
said set is an agonist of the target nol ecule when in
the presence of said co-repressor. 30 24. The net hod

- ' , r.ej .ding the set of nolecul es
ool QB B BT el b sa ecing W G oS ol
ashalbiplicity obdiffeRent hevlgiles Tof @6t BilRP P hiodES t5E E@BIHNEE

one or nore. of a nmultiplicity of different nol ecules

thesargeh@olectls 1 ity to modify the stability of the
target nolecule. 5 25. The nethod of claim 24, wherein
the screening of said one or nolecules of said set of
200l edibeemefhmd pheilaimalli) mtherdio ther dcdheninpodf feaid e or

stability aof the_target | ecul e conprises: (a)..
Rl ) S0 ot O g rules Fesctbets RAh e MeFcR Aty the

sﬁBilﬁfo@ﬁté&fget ﬁ@iegulé%mpﬂe'g: one or nore of said
co-repressors in each of a multiplicity of 10

cont &ner sontaping said tarpe nelechile andgene wongwre neolequlesauth
' [tiplicity of containers to cause.said
S Ea%r%f(?eltbvq tr}ﬁ)néjréecﬂllplémtr ) Oﬁ A8 °G-TCRIEY SO s £AG n‘bta‘i1 ﬁ‘mété@f?ltéff(’f
cothile®pnt ai ners a physi cal change associated with the
unfol ding of said target nolecule; 15 (d) generating
an ufol ditieating syid tpgget mglepuleineachof send multiplicipch
s al e : ' each of said
°§%@§%§?ﬁ§&§%§@Q§&%ﬁ”é§%%ﬁ?gf&?%ﬂg1) each of the other
unf ol@i ng nmaswar andéamh bb o) dohminens ol Phpgicsluthmmetor

sai d targe ecul e in the absence of (i) any of
a?&FlateﬂaYlg’b\ﬁ}Fé‘gP% mga?améarge&mlw%i i) said 20
CO-rgpres : @1&, ] FN id
nol egcgl esﬁgﬂie}?}ii d sl(erifb%‘dg%(%g‘zg fb&nﬁ%ﬁ%&“ﬁg@@%gg{ ?al%?y
obfaidedrdainensget nol ecul e, wherein a further

chanifd” ne Pt F6R A i ulclaht SRS Hac¥ & wth ok

of the other unfolding curves and/or to (2) the unfolding curve for said target

molecule in the absence of (i) any of said molecules of said set and/or (ii) said
co-repressors; and

) determining whether any of said molecules of said set further
modifies the stability of said target molecule, wherein a further modification in

stability is indicated by a further change in said unfolding curve.

26.  The method of claim 25, wherein the screening of said one or more of
a multiplicity of different molecules for their ability to modify the stability of
the target molecule comprises:

(a) contacting said target molecule with one or more of said
multiplicity of different molecules in each of a multiplicity of containers;

(b) treating said target molecule in each of said multiplicity of

containers to cause said target molecule to unfold;
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25 26. The nethod of claim25, wherein the screening
of said one or nore of a nultiplicity of different

woredogoulies for their ability to nodify the stakcT/U83002629661

the target nol ecul e conprises: (a) contacting said
target nolecule with one or nore of said nmultiplicity
of different nolecules inggach of a multiplicity of
containers; 30 (b) treating said target nolecule in
each of said multiplicity of containers to cause said

peT! 00071 EuEet 54 & ST tEeR Y caipricat Lapse
Baniacdeith ke pifYRiGadf seldamget marsds] at ed with the

unfol di ng of said targﬁ:t nol ecul e; é enerating an
unf ol @ ng genespENg gn uatplding ﬁF@éthTrﬁé‘Il in‘?CU@a@h cagh

?lchﬁfgﬁ&wers 5 (e) conparing each of said
nf ol

Ing curves in step (d) to (1) each of the other
unf ol(d) ng cmpaeag andy/ cafrsaidjur(fal)dmg"kmmfm lscbipn(@) wugly eadhor

id .ol ecul e th of any_ of said
Gihe et Sitopith ey Srlifitong) Beuresding ryr for said target
rﬁ’ﬁé&ﬂéﬂrﬂﬂh@ Qbékl%é Bﬁzfnquéaﬁfmlﬁﬁbﬁcl%ftdlﬂ%&ﬁﬂ rhbﬂe&fles aléd

ferent nolecules nodifies the stability of
tar gdf) rmlck‘@menmg\h‘éh@h&r any 1<Ef sodi fiultgtlicop o dlfferent

It icat n n unf | di ng
AP b e 38 Yo SR e
neetifiegiohah @fabﬂﬁpgnﬂ@aated a? 8 ehangd®h 858 hﬁfo@&ﬁ@wrse ng

providing a set of nolecules that shift the thernal

unfol ding curve of the target nol ecul e and screening

2qne o g &fld glngéprgg ﬁﬁ%ﬁé o8l gftﬁ‘ét S Héée% térge%”

abllltyt urt er’s & mar
nofleduie coapgisingnplosdinge ai sett dfe npleeaks c@aioﬁhlﬁtn&leoﬂleﬁﬁile

co-repressors;, wherein nq further shift in the .
“Pﬁ%ﬁi‘ﬁglcuﬁm 8? dfren b r’q}&e?‘ﬂe t2HE SSresRBgccoPr Horgsf sdidl e
lediAdstofS €lid BfR thGr LEREF S ?ﬁrtkﬁ;fr sh %ﬂleoﬂﬂ | unfolding

nore-co-repressors indicates t e ecule o

Cgla/ledofs@t-: tageamcﬂ@uiﬂ Bt thcfpremcct af gat oroheeuloerep28sondyen
n_the e.of saj essor. 28.. The net hod
Wbt Sl SRS s o, R Pt Bl e Fbjneirbet Boa
mdlédule %hlsﬁi‘d s antihe eoBpreRbO bflishid Giér ¥e nidfre E&?eﬁr&rs&%t
mol ecul e conprises screening one or nore of

indigatespthiat they mefecyief ¢fesaich setms| anc agonist fafrthe Hasiget la%blebullcy
when §1l? et préé%ﬁce of said co-repressor.

28.  The method of claim 27, wherein providing the set of molecules that
shift the thermal unfolding curve of the target molecule comprises screening
one or more of a multiplicity of different molecules for their ability to shift the

thermal unfolding curve of the target molecule.

29.  The method of claim 28, wherein the screening of said one or
molecules of said set of molecules for their ability to further shift the thermal
unfolding curve of the target molecule comprises:

(@)  contacting said target molecule and one or more molecules of

said set with one or more of said co-repressors in each of a multiplicity of
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25 thermal unfolding curve of the target nolecule. 29.
The nmet hod of claim 28, wherein the screening of said

wo@pr@40101410l ecul es of said set of npl ecul es f oPCE/HRI002/029661

ability to further shift the thermal unfolding curve
of the target nolecule conprises: 30 (a) contacting
said target nol ecul e and-qpe or nore nol ecul es of
said set with one or nore of said co-repressors in
each of a multiplicity of WO 2004/010141
c%ﬁ'%%? 002/ 029661 -43- containers; (b) heating said
multipllicity of containers; (c) measuring in each of
sai d (bpnt dicagfissaid pljtileay oﬁbtﬂﬂﬂﬁers;ﬂSSOCi ated with the
t her mal unfol ding of said target nolecule resulting
from(ch sdnepsHEng jingeaghyyof g@ﬁ‘gr%ﬁmfﬁgﬂé 2 htyigpl change

r
PR o e YRobal 3Bl BF 984 AR ol BBoing from
s@ée)heatingar i ng each of said thermal unfolding curves in

cur vt AnceRBpite E39CITRb uh R RBIS gl ARG el TR

ok Arfusicd df@érsﬁe&atmelfspéﬁcﬁ of Qailikeniafegnce of (i) any of
said nolecules of said set and/or (ii) said

co-r e(p)r es sompariageachfof sdist Tépmailwm@ldimgtdumes amytepf(d)sm d

of th set ;furt shift the.t
AR eRIne gutl tagift, it oo iy ndipesd 18 g% thpppga
umtmmg afrves: E@n mdz@argwwmbﬁbmetlhetha Cdb@&{&brtﬁf o€l saiae
a multiplicity of different ec es for

mcﬂéwle%tf. SPﬁdtS?t ang/ag iy $aid pRTaPERSSPRS] andynf oI di ng curve of
the t(ﬂr getde(f:é?linﬁﬁ]tg @lﬁgﬁgp Edéf oF: salh%?ﬁégﬁ]lgégf ltl{}ig §e§ Eﬂ.uqher

target” nole sard
shift e thermahtnfoldingouesofi saideagiet mbleauleul ti pl i ci ty of
containers; 20 (b) heating said multiplicity of
containers; (c) neasuring in each of said containers a

B g nharOn R SSRIRLE Lii RTly gl
a( dipltgdicdy alfgd@felecnt heyleadlesu fdrothdlrn@)lhnyr toe sHiftr thsathdrmz?l’
uniaolgl%fg cHRIe &% Hfhe%arget molecule comprises:

(a) contacting said target molecule with one or more of said
multiplicity of different molecules in each of a multiplicity of containers;

(b) heating said multiplicity of containers;

(c) measuring in each of said containers a physical change
associated with the thermal unfolding of said target molecule resulting from
said heat;ng;

(d) generating a thermal unfolding curve for said target molecule
as a function of temperature for each of said containers;

(e) comparing each of said thermal unfolding curves in step (d) to
(1) each of the other thermal unfolding curves and/or to (2) the thermal
unfolding curve for said target molecule in the absence of any of said
multiplicity of different molecules; and

® determining whether any of said multiplicity of different

molecules shift the thermal unfolding curve of said target molecule.
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25 as a function of tenperature for each of said
containers; (e) conparing each of said thernal

waedosloditmg curves in step (d) to (1) each of P¢EUSINE29661

t hermal unfol ding curves and/or to (2) the thernal
unfol ding curve for said target nolecule in the
absence of any of said noyjtiplicity of different

nol ecul es; and 30 (f) determ ni ng whet her any of said
multiplicity of different nolecules shift the thernal

nf ol di r 1.d _tar . ecul e,
o 0aron ST sty R A0 8 el ofe et
mieit@erhaiimgarcumkagomifahctivh compaRinggoni st of a target
nol ecul e havi ng ap unknown functign conprising:
pr oviRIPYiging %égt 8? %@P@E‘Eﬂ that tpedifyndhe siabilke Cgt%lﬂmlg??t y

Bileculd ﬁﬁ\%@% an [SIW rﬁrlor{aﬁ&il %&&n&?@‘s‘%@f %ﬁg&gieg '}n(fc}i{yy

wherei n sa ecul es nD abi
thef staltibpefoeceptuns shichishae hologrgl mattidnaod skaegnimnone or

SCreeni ng one .or re nol ecul e f sai, et for their
1B Pty ks OF i o Ga b TN i BeRes ey BE tapgty chfhsot
t%éﬁﬁ@ﬂb@lé h thb Erd@é@o%&ff%g Of nfRE ke diRidts CPnerEH W HRES |

erein a further nodification of the stability of

nposifigationeal thel wekiliy o thdangete senlenslendn ghe poisenasl of of
] -r id _one or nore
RRAIEEE SB00T 154 EPRAR0 B oRE e e Srieyiaom,
imdicanéss whetherathe anbeg@ei is tanodgohlye of anmg@itagofizk ©F 4he tib&an
[ q the presence of said co-regulator. 32. The nethod
nlequievhensip theypreseaics op paid carresilatele set of nol ecul es
that nodify the stability of the target nolecul e
conpri ses screening one or nore 15 panels of
3ol edik escthvtl ofhclaipd 3y whbeirs palviding theafet bE amiidcnles that
L sh . biol.ogical fynction for their ability to
S rpS SbTieY Rbr st mmalas Seves et dneiss more
pARIN QA helec @t QM hiGNHRIAMiREy BF radtpRR! 38R Shakf
a tarqet 20 nol ecul e havi ng an unknown”functi on
bindegiedl sfunetionp fayy thgim gbiditys 60 r0bdifipItee stabdity heft thehidrget
nﬁorlleecuieher mal unfol ding curve of a target nolecule
aving an unknown function, wherein said set of
nol ecul es shift the thermal unfolding curve of

receptors whi ch share biological function, and
33cr eéni Wthed dop deteppming pp AZPRISt 6 28 angpeosist obra tangstr

il Raving ahWnkB&%n SlHclibn comprising:

providing a set of molecules that shift the thermal unfolding curve of a
target molecule having an unknown function, wherein said set of molecules
shift the thermal unfolding curve of receptors which share biological function,
and screening one or more molecules of said set for their ability to further shift
the thermal unfolding curve of the target molecule in the presence of one or
more co-regulators, wherein a further shift in the thermal unfolding curve of
the target molecule in the presence of a molecule of said set and a co-regulator
of said one or more co-regulators indicates whether the molecule is an agonist
or an antagonist of the target molecule when in the presence of said co-

regulator.
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target nolecule in the presence of a nolecule of said
set and a co-regulator of said one or nore

co-regul ators indicates whgther the nolecule is an
agoni st or an antagoni st of the target nol ecul e when
in the presence of said co- 30 regulator. WO

e ar i ool TR S5 eAgR vt s sehoalReas

st fiie thBEndl hefoteingUsiired 6f the tetged Bolluleh®niRis8€ kcreening
nol ecul e conpri ses screening. . _one or nore panels of
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1-34, wherein the target nolecule is a nuclear
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nmet hod of any one of clains 1-30, wherein the target
nolecule is ER-P. 39. The nethod of any one of clains
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37.  The method of any one of claims 1-30, wherein the target molecule is

ER-.

38.  The method of any one of claims 1-30, wherein the target molecule is

ER-B.

39.  The method of any one of claims 1-30, wherein the target molecule is a

tyrosine kinase.

40.  The method of any one of claims 1-30, wherein the target molecule is a

NF-xB.



