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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 Geamistrnti1ds4d 13H G¥% WEWeRS £t 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 Mare
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 . f eat t

BB REPIS Sy BelSt e NP e Aten 993,

présedt ineinebe dos oo rdgnére kaownigmydsng estatdish g assar ineking

_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 nolecule that binds to @%I ear . receptor
erabrlipents.ihe doren BoraErerifigelby efers 1p RIS St Al eE LAY

PCT/ . 6 ogli t r
GEBT AOHGRAG Lol BHRCHTRL L R i
proxpteditdcohidryctiond wdihn-avtinfitorsnat i onal changes in a
nucl ear receptor that ronot e_di ech. i nlt).er agti ons
wi t hLRG1eARY | AHAgONEST FHErS 11 g noleriilig Bhich: PR Q AStafest o
mgﬁgﬁ‘éuirﬁ Woueds Bl RSO adcd-RpERkor RorMBth@igb! © BRdiarget
I'nduces or recruits a co-repressor for binding to the
mbkeglet nol ecule. I n enbodi nents of the invention, the

term "antagoni st".refers to | ec t 0
a ng}d’l %‘5‘1%’0‘%59?8%[ o ﬁ?n’dwFIgl:or“U i%?es te coé-ﬂrtggpotrngg s S&faﬁldt% A
mbRESIR thAHE BB Mileal RR2eptor MRS Pa-feprasdry In @fese S

to a nolecule that alters gene 10 expression by

etbeilivienty, bertemr more spesificalhnimfers 8 molserle daat AHEEEsnSr

t hat. onmpte.dir ' ' WL . _
ol eal i TRyFafl FESCrUFLREPERDERE s R GO1ASE i
plogfotedirdcd intbatibrRgvitlt e-tepestaas.get nol ecul e in the

presence of or absence of additiaqnal. conpounds, . such

B a0 g PSS T P HIRPRIBRPRLEEE BHE windhE

CRORPYL i Liie! ot GidBBionAUo ds,
IR oLy Sl e et
syphpdsi ebesegulBimes.t GPhis tepfeersompasses ghexhicalsgampamnds ofaay

vi rtual | ecul es. .The ~termincludes . co nds; 1,2
sspbREGea DL P Qe el S BRAT SR RS
aﬁcmirp%ﬁeé. €'heABAn Tdfbi a8 HaturHl SyRIRABUAD yitual h@ldcaless The

! tiplicity of nolecules,” "nultiplicity of

tepmnipoludes comppundzOin” anepmppiidcpt ¢ esnbivriemdlnidhary.  dher
tetrr%s artnoie%{i\l%t' aﬁ%igrzri?lld’egr% ls?&dnyﬁl%ﬁp.o unds, 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.
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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 i nteraction, such

| bondi £y d and a t
ol eEEQEe"nVrf;‘rn? igional Siaaay s B the Bt e wailcy

I H&8eb@t - thd0
of s P% 15 it Bt S, Bfechuttion I AAGHLAL i«

cdrrmdir:ﬁticumf d@natufans tlablslrcqwfedrtef:@ms atgiverndegedeani physieal
t he anmount

chasie e Er o (8L BoguRd Y she bhaor et PR Elp B

afhBiAd éff;ﬁeésuieh #e drfoun€ @F héR0tht @oficéniation 6f YQrgeRYbeeof
physical change in a target protein that is bound b

corenigationo o€ depgfarpas that eis aefvieed & tcpusesthenpag degree o
ressure t he . t trat
oBUFET gifimed of R sk L i e, FRRGRER, BFLHD" iflna.

enat ur an
M&Rtiédted dfostabilige cihee sanibidgresm dicregpbysi  decredsanige

in the target protein in the absence of agli apd.
SoBIdALY. CW%WaBPn Sf B | stablity 5 BetaégﬂliirBP]F%‘ﬂ g igand
1{ &acﬁ%t éhgarféle&ﬁ@satéﬁlétgr oebidichlel Y. Modi f' cation of

sta of a target olecule by a ligand 10
| nd| thb e;srm H‘aﬁunhdnembdlgaatmnbof] diebility’t hefetsatogan additional

" th d ficat f st abi
AoR o il o R ebteShatIa Vg Bring oapiened ot of
Iﬁdﬂ&uﬁé‘lﬁﬂﬁxyn @h&ﬁfy e WaBility B the @ar%éﬁﬁ@l@@lﬂe @hd @ne or more

nol ecul e known to nodify the stability of the target

adtﬂltlenallmzolamdeSo d\éomrspﬁmﬁ@allyaﬂm qnﬁdﬁmorﬁ@d@agmaé@olwi%
CI fi ca the one or nore additional nolecules 15
° BT Z\I%rﬁ‘ul ators. The term"unfolding" refers to

t he RS Seraf "@ifbldiiot idfersauelic RSs 6f ytaiclrt) sueh a0 bl@@rallhl@
of am no acid side-chains, secondary, tertiary

ogfleaing rof APYine peideside-chainsy saCQRAry AleFtift et %Feg&ﬁv é’rotglac h
s%ﬁ%tﬁ egrgt t?&%ét nfbfi’éz:ui:ée s&&u%seﬁj %&ellﬂn EQA ge lMuseh rt@ %ﬁlf’fﬁ'@ tby

uring agent as’ urea, guanidinium

tieytikienc lithr 4 depat@ihgoagegt Guatld iam v, lghamdmmm hiydmtklpridg
o(r-j ?gslgglgl%ﬂ}m t 10s1£crc?c?§2{teg atdgteerée% gbe; trg}l)t}ng tlﬁe target molecule
with pressure, by heating the target 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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with pressure, by heating the target nol ecule, or by
any other suitable change. The term "physical change"

wepmenpasses the rel ease of energy in the fornPof/Us10941029661

or heat, the absorption of energy in the formor [|ight
or heat, changes in turbidity and changes in the
pol ar properties of Iigﬁ? Specifically, 25 the term
refers to fluorescent €ni“ssion, fluorescent energy
transfer, absorption of ul traviol et or visible l'ight,
changes in the polarization properties of

Fluohroges dmistibe qaol ar |112tan819nt0pﬂ dpetetl] @ @h 11’5} %‘8? etgc%nt

O

pro? ANSESdin nlsf\lvélpkﬁ@&@ns ahédRl Sobiddpyy skiaingds arh For
Uor escefice resonance energy transfer. 30 changes in

exdrmplblﬁeﬁjiunlﬁMR@lﬁﬂ@é@CiaN SRzt %)t y. Preferably,

the ter refers e fluar ¢ eSewah! v
o Aroopediscerers il AV BG5S Hauy S
thePGTb R0 8R4 Q286 as fElan'Eiou oufemanctersesvics Sis GemperAtue
intrinsic to a protein or can be due to a
deddturentesoneerieRtioBFHEPESSHE| ecul e. The use of

f1 Ug5,E3GBNEE0HACRBI Y Forhfll SBAlLOrefcRy G} chagé o dleng

I h own ose of ordinary skill in the art.
anE)Qﬁt ofesafiidl @nergg ehdEfig raqka;red/td'\x:aus@a@wsdegme of phggeal

482-501 (1994 | di
chirtes Ry eERPTo b RouB Pl nE U ity Bl RivElo 6
an%uﬂ{ @tﬁ%ﬁneﬁ‘%m&g{/ el efuitdd B %ﬁ@dé&h@ﬁa&n@dﬁgbeeaﬁ phys1ca1

enperat ure enat urant concentratijon a ressure.
chiiie inethm targotl pfataimtin dhe ebsenprePfany digand.| |1\E‘§iilp?aé‘l‘°8r‘§ to

t he ch e inthe u L, h
th?l@(ﬁ‘hisf"gﬂgy & Ea‘??s%x%blgéavg% alg eléctfrg% g@] %E%gllreg% fo ﬁfeﬂhﬁ
staﬁoﬂﬂgg ﬁ/ldcf"ﬁé’ati‘bﬁ o8 eie théraiat ktabiliopof a sardeo wwdecole byn@h gand

ands, relative to the anount of thermal energy
indibates thstﬂleQI@ﬂn(bblnﬁ%toéh@Jﬁ@thﬁe same degree of physi cal

chagﬂ}? t {\}ng}%ﬂt iR u8Cthe ﬁtlﬁlﬁ rrg dubR"abRanea: sHift anyhe

lig |cat|ono stability can be
th&nkkHl BhfoRdn@sums f(brlma@asmomcu]a tok i bamd tD A htgmﬂr figlptive

bi | Modi f f h, f
fodbe @Iemlnat‘mmé(&@ﬂmlé Chiy e 9t Fgthigin ipahe fisraes SR iganty Of @

lig f?elrt Gt B W tHermd EnfoRlifg CvET kefers tohen
t her ma unfo curve" refers to a shift in the

ddﬁtﬁfrﬁﬁéhlﬁnffmﬂlejthngnai wnfading cusve ofithe targas eRleAude YheR 1 s
ooy 5 BRSSPI pht e
target molecule and 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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The term "further shift in the thermal unfolding
curve" refers to an 20 additional shift of the

wao b@snril4unf ol di ng curve of the target nol ecul BCTHIS2002/629661

the presence of a nolecule known to shift the thernal
unfol ding curve of the target nol ecule and one or
nor e additional nol ecul efﬁ More specifically, the one
or nore additional nolecties can be co-regulators. The
term"contacting a target nolecule” refers broadly to
placing the 25 target protein in solution with the
thaumbkeculedo bo tasted orr indiag. ContatingiFangccnigigdhe goniagen or

ontactin fes | ki g or
ool o BT oot o B ke sl B pEPEH 1
cohfagepo!l ecul e to be screened for bi ndi ng. Mre
specifically, contactln%refers to the m Xxin
(&

g{ée
t ar gite iephe'comtaings't Tefers fe amy) Wessal Tt hapRet Uk é’efhr

di c b Olacd® CKATRAR
fe%yp %%apghd&{d%?tgkggé%gecg?éggﬁg?fggh%%r oughaca pi pette
"chntBinePr efcofpbisys reactioh aobésn(.g.cfest sutes, mtrgotubes vials,

l'i brat t t t,
cusslFvE Do e B e baus e ratee By o
a Wl p‘a 2 hafhid ﬁlﬂ'oﬂ?étegirﬁﬂeroﬁ:@f‘f)ﬁfetl ng Can occur I n the

container or before the target nolecule and the
mol dauérebddimbis sértbe rinvension, piotasulgs ithattad te JhHe drtsel |

The term "cont ai ref.e I

mplgcylp |C?:“ir’1nbf" ﬁ‘éree“fdr}g’ﬁ it ?‘blgﬁut E)m) ec u%{ %}?& Igglre%lgg fed for
prBicnEd BPokdr MbreRoaegtlatofd) eThefemu " aeds’erg"meféts generally
enconpasses reaction tubes

torthe tasting @& mojecales or C@mp@tm@sfor g@f‘dr &blﬁﬁy éﬁ’a@a‘? AEMEE of
t t |
mb{1S NSO ot 0e B AR B, THESLRehifs s

mcro |ter p at e.
ca@nhodiBpaitie 0br itétet1v¢;\4ﬁn¢ass;run whick cudlesnl¢shate ugstndi fo

the target . 10 nol ecul e can be screened for their
biagingite ¢ PESciBimen POIRSASAY nol ecule in the presence

of ope ﬁ'fenﬂa{eﬁ ﬁﬂoxf egﬁ'll 3l Q8r@ancE N vithe lefbodh@R$ | 610 the
refers generall to the testi n(g¢of nol ecul es_or

inoeftua agsiftoor ammmmasb@ﬂ a taygqt mdi¢awle ¢ be identifiad ba.sed
upmesedgusim oSSR RE BBl MGORhYT Mifectles RhhBES

th'cf %Lbﬁﬁt \@'th@fa%é%?%ﬁ)ledulb Whi BehsoieEdned tﬂdr&ﬁelﬁlablht}em fmithknr
g ing to a protein in an unfol ding assay

moBify |t1mmb1hwmféhe taﬁgeé@@@@%%methwpme%m%é)ﬁt@%fwt he

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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i nvention, agonists or antagonists of a target

nol ecul e can be identified based upon nodification of
wae@bioliisy of the target nol ecul e. Mol ecul es tPEX/US2002/029661

nodify the stability of the target nol ecul e can be

screened for their ability to further 20 nodify the

stability of the target | ecule in the presence of

one or nore co- regulators In an enbodi nent, to

perform the screening, one or nolecules (e.g. of a

set) that nodify the stability of the target
can Besedonpaic thsy grneratedn datag aPr“ﬁe?a“mSlF@E‘mr% an?ﬁ

! cafe 1%5the
e T e
presdticai ofehs coasgdliters, hadtthesidedtify whethes ¢het hwlecategeare
protein to unfolg A ph sr&gl cr‘@&ﬂe associ ated. . w t h
agamésts QR PRIREATRYS OF thenirgel RlpcHs et the PigseRes HelS fPed.

149t 0! g RPmEY W&mﬁ@a&lohth staBl18¢ ot Mk e@Hee helec@adh
containers can then %enerat ed. Each of the

malm‘atelddlymjuﬂhwnnéaangmlyr tbeunfo eurve of the Yargefgnolegule.he

th f ol dj 30 / t '
cur v PBFT eRESEmEYoTB dulgoy e fisnib b afsdBps) B 89
céBpukort eﬁ&h@%ﬂg&smfﬂe@ﬂl'et&h@ Sé:‘ﬁdeﬁﬂﬂé@ by(éd hnillgds of

co-reqgul ators. WO 2004/ 010141 PCT/ US2002/ 029661 }1
nRdgsulgs (s rmedify @@ﬁéﬁm%cﬁt%]ﬂtéb apth &g Raspigrly; sft the

whet her Le ur y
o Al AR AP ML EL SRR e
tHehﬁalQQrfélaﬁigl b of a aamgbthmleculel emt bd yeredmed [fer thetreability

nmol ecul es are agonléé) .or anta i sts of t\he 1t argt‘ﬁ
toybyreher | sBi (/\H@nﬂleﬁéalp}l 8% cYrve; il eo B JPBICGHE 8 R

pfelé%ﬁcg%Fé)H@gﬂ &1{)1%3: Rforstability of the target

ecu icated by a further change in the
unf olamembedimentodt thé mweaugetthmr@@mgecanlhﬁ? asepraplished

enbodi ment s, of 't Y an onr st .or, ant st
b ponsetig e gtiesrhiechBrunaant o 2P aR e e TR 938
tH @@lﬂft' thé ﬁférrﬁéll @olafidl dgiSoftthe tarptafolbase Wittondstitote

e thermal stability, and nore particularly, shift

coh@ulﬂon‘swer ereh ofnd aheliiphicisu ef copineHe tTélﬁg@tﬂt%lmé% Wfe.

Mol ecul es .t hi f t I [ r a
C?%r gt Q?Blbggl?ﬁtgata‘?r é)tﬂg%lrc {lelecﬁle‘ggdr aslég{ ﬁ[lgrgr g'b |%ﬁ§nﬂglo
uﬁfd)lldlﬂg cusMifbt tHeh@rdebeiofeduleiad al fdhaign aafrtemperfaturbean be

target nolecule in the presence of one or ﬁgg

Bh largdhe

messured; forseeh ef theroarinssh gy theamal WHoldmg GWHve
SELERNLNG R SrAEHPERS REH then be generated. The thermal

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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15 by contacting the target nolecule with one or nore

of nolecules (e.g., of a set) that shift the thernmal
waedosloditmg curve of the target nolecule wth OPET/U82002/029661

nore co-regulators in each of a nultiplicity of

containers. The nmultiplicity of containers can be

heat ed, and a physi cal Iisnge associated with the

thermal unfolding curve for the target nolecule as a

function of tenperature can be 20 nmeasured for each of

the containers. A thermal unfolding curv % t he
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€ Screening netho alners can be heated in
eacht@ifolding, claver The r"anqlmmjtf te{nqm:@mrat drods thpdemperature

mul tiplicit f co tainers at
M e G Y e
nlgge&ﬂe%ods Updip 'kﬁbwg @f thole skiae@eh the |aﬁCUSee can dxample
asured after each heating interval

Wabte Mh4L et elrbddiAmenChen. Seg.sl1esYAGE 724 r{é9%n@%4 Gde8e,
t t 2004/ 010141
R G50 Fb kel s RLfidodaaid ot 2

I nVeRyd mpld) tIEENE bﬁéadhghenman nhivldinhg gum/a rcae bé adentifiné
target nol ecule, a thermal_ unfoldi n&

ansh onmpasechis e L epatradiT (Depater (b Poioie Siet
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I‘'nven conpar the thermal unfolding 5
atssenoeas (Dany lof tecmolkepliles freoh thy sganpar (ifghe he-regudigiors in
tenperatures, Tm of each unfolding curve. The
theﬁpﬂﬁﬁmeﬁt tenperature, Tnf' is the tenperature

m dpg'[lt&tn el of Q@&lﬂ@haﬂi}nf‘aﬁ’ leliifeah&HiaY Bnfoldifig EWRve 2an be
r ead aete m ned usi'ng nethods well known to those

smmaﬂiyemmparadhte ather, ergize thérmal exieMiNS CUTVERBERE PMPELEr o

a@lgbcgaf tooiso Igomexglins% eag‘lbp%tlre ltﬁ%%i{a? %Rgog%%é) cur@! %arébz
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hermal unfol di ng curve can be jdentifie 03 and
unﬁmpag sdrveofar hide Thargsh raelpate iprth absange ofy @hany 1ol the)

mo ecuies '+ ¥ Eahd/or (i) 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
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and/or to (2) the thermal unfolding curve for the
target nolecule in the absence of (i) any of the

woredogoulles fromthe set and/or (ii) the co-regedHUS2082/029661

in 15 the containers. Alternatively or additionally,

an entire thermal unfolding curve can be simlarly

conpared to other entire é_her mal unfol di ng curves

usi ng computer anal ytiég tools. For exanple, each
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1n9&gé 2 ﬁettaﬁﬁ.fngﬁ& shivhéthénaytop ﬂ[dﬁﬁbledﬂ%@ tidi bigdco thegagbt a
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mblewdé sleftdbe thenmall Lm@oldh)etqu@@ of thenigrase odesuleni £t and/ or
furt er,. shif he th f tiafget
L e
meeQﬁl@ QhyY Bk SereSiid e Qhebalﬁﬂﬂyr’tg fonthad@nadiOn e 1stability of the
PCT/ US2002/ 029661 -16 prot e| n, ti bod bi ng ‘Elg %Xt
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BBt OmBRulk Nite| éfere@moand g-detie of
m'(\)lg?% t? E"Zl%?lo?t?d?f’rj:gﬁland or unfolding of the protein in
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tested for Thes ' a
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coinpaxeﬂswetdie srgetanolaenle end the maleguledamy ‘ﬁe tsﬁéﬂ%“teamep s,

1soan indt attlongt%at 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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nol ecul e can be screened for the ability to further
nodify the stability of the target nolecule in the

w@e@sendel of a co-regul ator. For exanpl e, nol eRCl/8S2002/029661

that are known to nodify the stability of the target
nol ecul es can be screened against a panel of
identified co-regulator§1§9r the target nol ecul e,

i ncludi ng 15 co-activators and/or co-repressors. For
conveni ence, the nol ecules known to nodify the
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sni

t the thermal unfoldi n% 30 ugve éf%lﬁh? ta{rhgett
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ar nown to shift the thermal unfol dlgqu‘ curve of the
furthegebdifithton be stabidity afdérraclack of futher shiflin the unfolding

nol ecul es. 5 Iflthe t hermal unfol ding curve of the
CYrKe Biet ARHRQIFYS s further shifted in the presence of

a WDB?G‘MJCR Jrr@ihdr heodfdation &f stabititpof theatuget mblectle” or
target nolecule as conpared to the target nol ecule
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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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a nolecule fromthe set and a co-repressor of the
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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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nol ecul e when in the presence of a co-repressor. An
ant agoni st of a co-regul at or-dependent target nolecule

W@ 20040014110 i dentified by screening one or norECDUSH02/029661

set of nolecules that nodify the stability of the
target nolecule for their ability to further nodify
the stability of the tgligget nol ecul e in the presence
of one or nore co-activators. Methods for screening
the nol ecules fromthe set for their effect on further

nodi fying the stability of the target nol ecull\f ar e
of esapthedleatioe thel fresehes of Pre ProMPIgrGOHEPIEITS. ethods
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ability to further shift the thermal unfolding curve
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oo e ey kb i’g?&?'ggleﬁ by seeChingon J to further
mdlbidids thae shiftetheahertml ohfiildigg cuovevel B targst mplequls &t
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(hBAGAI D RSB e AP A A G GNE of theSpliy ISt
in TR gr%yér%%e g hBr RiRS @0GEpredsors. NRiRAb fer wieehing emtorand

a co-activator, then this is an indication that. such

méve hedleduiesaff theeet Ewtthaisabilitydadagesiishilt e thegaak upfgiding
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O 5 Bt g% ST L M
o bl PP SR e i saoan, et
provitige aioleeulzd thitears dnowndo amedify dsr gaibEy, ar{d{fgnsﬁ‘tlﬁq-t eis
thgrqnglnuclilifglaitrligocrl]lr\tleho the lfle?rget molecule and screening such molecules
for their ability to further modify the stability of and/or shift the thermal
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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nol ecul e of the set is an agonist of the target
nol ecul e when in the presence of the co-repressor. An

w@gmalstiacan al so be identified by screeni ng oPEr/082002/029661
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| | F 0 04/ 0101 PCT/
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the a{ag%i MRL&RY ?r? the rz\b&%ce Pt alyned tey muliplisity edndiffgrent

nore of a multiplicity of different nolecules
mfotffculeklelr ablllty to nodify the stability of the

tar g%ase upon l{he 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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Simlarly, nolecules that shift the thermal unfolding
curve of the target 5 nol ecule can be obtained by the

wa@ereenitmy of one or nore of a multiplicity ofPCT/US2002/029661

different nol ecules for their ability to shift the
thermal unfol ding curve of the target nolecule. In
enbodi ments of the inventjjon, the nunber of nolecules
that can be screened range from about one thousand to
one mllion. Mlecules can be screened for their
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£ AbREKS GA%h 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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be heated, and a physical change associated with the

thermal unfolding of the target nolecule can be
wore@gir@Edl i n each of the containers.

unfol ding curve for the target nol ecul e can be
generated as a function of 5 tenperature for each of
the containers. The thernedy unfol ding curves can be
conpared with (1) each of the other thermal unfol ding
curves and/or to (2) the thermal unfol ding curves for

e the S f any,of t.
EAPod Boffea 19, Fithfeldhel dt mBBRERGS of mtPRinli P roctsy
te ﬂt:hﬁhﬂyrbafeﬂ&td:pwns wilieh Bharefbislagieal Ascigh fornihelrdiviey 40
curve can be identified and cogfared to the T.

BIodHy theostatylity af) the fargefpelecule.n Metbods far prayiding suahvaset
Qf]gfofeﬁulteg a£e221 s{cﬁﬁecf {ﬁhﬁlHPelbdéfﬁ ﬂl ﬁ)‘ §‘9Pa‘féﬁt¥lﬁtbL§;{notnhﬁo. Us

tar get molecul e In sence of ‘an
%ﬂlﬂ@Q@Bﬁ@S thyredd mszpec&écblsy refdichm@rmaﬂslem&feyy each ent ire

t her unf ol di n rve an be conpared . to he
b f hor One, G s & B8 AoSndiarened fopmekApity to

hh@ERlodHD R gﬂaﬁﬂnf of Yl?e {a9get léowdiﬁe §RRR reg%#g%aﬂ loGe iof

t he absence of any of the multiplicity o er ent
pofeeHicgslatoBa sAsl dispessed hwedag@h@oat,sdﬁmmemodrﬁieaﬁmmf the

ether of t he screene | e es. shjft
St Bl e PRECASIRRY iR el iSaenss RES ST gaTe Rbthecs &M o
¢d- re@umreﬁdahﬁe§ Rihkther tHeembRENIBEY at!AEEHiSH GY0ArCAHLY, nPsft of
the target nolecule, it can 20 then be screened to

thy éﬁgfftﬂswlmé@ Wen i thepresanceyfrihe co-srgudaiora Hrabesiinnts of
I

RO AR ACHL AR, P ARG Pt voon

ub Bothesmddidibatian oft swbilimytofi dustagbt tbkecpleesent i nvention

are artl ul ar y useful in jdentifying |igands for

or phalft PRUBSH Grbodiment \f; thg mygntqny o g8t tolﬁaliﬂolé’PWSS tage
Isﬂaeldwgepmft 186 %ﬁﬁh oW @ere iVl b4 ¥ ettxﬁtﬁemé'ﬁm hoth

provides for a nmethods for ntif |n agoni sts a
arknago fiwgtionofThés sehofymblecutos ghifis thehhcmmg urfioldimk ourwe of

f ) h i Qn, f
o et pBRRREH btiof ahe B! ShrBolerlni it ke

tham@® unfoMias léhﬁ/ertﬁ\/thél Gargdt HAKOOWRaf BB ‘i)‘réxﬁﬂbd Pk Geendith

set of nolecules nodifies the stability of receptors

Qs Grmetsgraacksi of| reglicedes whishtshifh therth@ng@turrﬁ«oldm e of

ST b0%, Bl el B MRESEITP! S tode e

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
2001/000364s.

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

A t her mal PCT/US2002/029661
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-22 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

vention afso i nclude an identification of
the ligand binding affinity, thus shifting the 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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WO 2004/ 010141 PCT/ US2002/ 029661 -23 agoni sts and
ant agoni sts based upon no further shift in the thernal

wandogioditmy curve of the target nolecule. In PCT/US2002/029661

enbodi nents of the invention, a mcroplate thermnal
shift assay is a particularly useful neans for
identifying I'igands and _igentifying such ligands 5 as
agoni sts or antagoni sts of co-regul at or - dependent
target nol ecules. The mcroplate thermal shift assay
Is a direct and quantitative technol ogy for .ass. in
t he Bt uHAE HeAhETIASIE A5 OUIER (e HPHERAIRY O
bjl 4 : . LeC Myi S,
g 15 A i i R i gl AR 08
grassayhanaltl ma@patoddr s dess ubaf Uil ndhomopr axehitei mgasuted in a

.mcroplate thermal_shif sa re described in U S.
Sipgl6 HEl petigDR0, T, the GRgrboRif S5 pup:te utbd 10
jetecP 1i83rd DBaing ai268; o tarfetdAdleadSal d/
afmgBlivéiiiotec? iigdt Bang Aty EPlariotidie hereby
ini the preparcatofd chyregwdéter.ence in their entireties. The
m crgpl.at e ther mal ift [ .SCUS L1 e
r ef e}?’g‘ﬁl?:eés theaihegaal LFQ@E a6y %%% Ia‘:}eéngéﬁ3 htzlg qgéﬁg&:?@%ﬂ °h g

adBRlROaR AREETiReoh akpyaitatechasistraegl apen theehamde iafthd t

assay provides a_thernodynam c_readou of |igand
T betetienty ther liganpapd tarpe naelecule andybadiga é?fg?thféolg&ﬂ? aph
ch L . a6 h . y
e e G R A e i R R e
miuipde tighndt Bintiateviests ohar sioglerthget molaynleezcinctearegit or
npl. ecul e 20 ? d representativ its stabilization

.of
adshidyegiporonges of thefisstmplscyf ﬁd%ﬁFlgg EMRCIANEL ol ecul e,

the TR 9plsePiReHIiS his PhaRRllat 28%tP)n ae d88HTHcation of
proportional to the Iigand binding affinity, thus

ligdnids t andgthehilentifigaoion toft exh digands as t agoaishioghamtagonist in

t eratyre. ere ar ny advant a t '
AR SRR ¢ TAE oSy B cRe  RressE Rty el bl sl %o
déadhine Windigs Wiidhel af menapua@gtor Nipandd uopeskarih o
ot her chronophobic labels to assist_ in nonjtoring

effficacti, g disTrmirate Hganda ke s2onighirnEAgaNist 1o préflich piological
N e R
biispiddl é@ickies. CGeneral applicability is an inportant
as pe(l:%r g)zangpqé,sfhea;?rgge%i in%gntiign 1%2}\7/ {)g g]s?esd tE) qgen%%(; ﬁ §’§’n'd§ ¥ha‘i ©
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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30 invent a new assay every tinme a new therapeutic
receptor protein becones available. WO 2004/010141
WEMANBAGD2/ 029661 -24 Further, using the thePOEIDS2002/029661
shift assay, owing to the proportionality of the Tm
and the ligand binding affinity, |igand binding
affinities ranging from_gyreater than 10 mcronolar to
| ess than 1 nanonol ar can be neasured in a single
wel | experiment. Thus, the thermal shift assay can be
used to 5 quantitatively detect |igand bindin
SrIPICHIDYS (OPTRIaL S Eseivl S0 FBoReoHTE Ty BIEsoren o all
RIESNGEne a co-regulator. Further, the thermal shift
assay can be used in the identification of agonists
and Mulexgdesi &t providel thatstabilize ithe tdsgeti moloae df upisrest. he
chan in.th T. between.the |igand and.target
SFigh st Eoliice a0 PP GRHIeS e GEe e adl igfpdEghgmal
sIfift-ds @4 h MeBdrred B AbGTC MR fnfbek e kMl nflddules 36 BRYscFRA
be uséd to nmeasure nmultiple Iigand binding events on
can gingg fiom albeyé onerfiossandetope midhehe hhe pmall maergiasiopa
i ncrease the target nolecule' s nelting
b?%ﬁﬁ%@ﬁ%%?ﬁﬁenfhe present invention has particul ar
ut i | Oinye iansdt ke dntdininbfdcalat ihane dken lidagsifidd taschbilie the
identificatign of such IigandE%as agaqni st or

PERIB GO HItEEst fhen s molceyies car Bp BIPEICd BERInghaRAICEO! (e
ra%lfa%&g} subl K;El:o'tégﬁkc aP@@e #35HerdtO 18 RleGEt DRirkERE! iBhe

Inirtires receptor li1gands to predict in
theimal swbility afythet mowtits crif na sabegistigaaifist as chsgpmedtther

ant agoni st _to, pr.edict biological response, and to
coTRATI a7 PG HISTFG A RSPt LSO o PEBTRWE Faptants
afeh841Eulatel Of R WA lightid Gnld0fo-reAI A& afk dBlated., tot BRIlogical
present invention nay be used to identify |igands that

rgspomseact with the |igand bindi ng domain of ER-a and

- h Spb .of . 1h .
Fam Py ot S hale LB o BT ks R R R B

steh liE $he rdtioh &S4 t0dl eBmipblRl. C OpCtiA G reeh dhanetep®k of or
co-regul at or proteins. Th;lg{)r esent invention_ can be

inieredl againstamapelyof] Gomneyads prg identibr Hgandsithal stabilizesthe
. |
ERROLSIIACRPLP e, ISR Ry REOL SRR gy

ease Ity
idenofied,t thenabnet oart hereem agniast cafrégubatory tf dethenine gifindie
The |1 i gand bi ndi ng domai n of .n clea% regegtors and
ods described above.

iq‘ea‘gfigb gaé’(ddﬁ an agonist or an antagonist the met

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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protei ns can be expressed using standard reconbi nant
met hods in Escherichia coli. Co-regul ator peptides

we 240818y nt hesi zed usi ng standard net hods. TheCB0S2002/029661

melting tenperature of the purified protein of

i nterest can be determ ned by WO 2004/ 010141

PCT/ US2002/ 029661 -25 thegm croplate thermal shift
assay in the absence and In the presence of snal

nol ecul e ligands. Ml ecules are provided that

stabil.ize the e 0 nt er est ch,snmal |
o Pectiseh e benaiindRe §oR R O nidli gSRhtor, Jetfes Y
cmrega%ﬁé Baf PSR ittDthiNidhaiA $$ a¥scriB&d, RS RivEmEbrt @n be
above. The number of snmll nolecules in the screen can

exignded fortbenfalblsugthameteinh bubha peesercenticadditionplogaguliess and
sl L | ecul es be natural or synthetic. Once a
f@gﬁyg}{ﬂg%ﬁen%qu% have been identified to

st abipuirther,t he mpstotiRi nerdphdsizber @ndt, thdemetho@seand the

nol ecul es can be screened agalnst a £anel of co- 10
thesmorynasmis priggiples 4o gatpanalyss G bsalsed & apy REReIAtEOtetny

n'i'EEPa%H&? v&n{bge rafﬁaﬁgr : gta}lfgtegf w ?{gﬂﬁi {)qi%été& éﬁ%\latt&?

rotein serve
Emmptus res beand bﬁ!: it amateﬂlte GPER a gatanastingwith ﬂ—pgmmnssto.

Equi |.i bri um constants f ca(#.cg ated f.or both 'g@nd
GERALe @gomish ?mMgPBHSB 183 EF%‘F’H&PE%F’O‘“P@é'Hlé
ailx{%ggﬁ&e ﬁ%sésg&hzﬁﬂ)nmf @mﬂ&ﬁﬁunﬁ W?Eéﬁ%fﬂ&te@ FRBAMNS protein

eptors, the rate limting ep is the generatlon

typosiae kouisess dqnoitiing campowl thairag@mzt:m apiagepzo theoPKA

ol AiS: Phat st SRt FRERRHEY et ERnpe
cbBPolRIsh A HeR6k Hethnthio ke aG3Mefitibh IGFNNF-188 Qo IxB; or

identified, then one can screen agai nst co-regul ators
compdedsrthitrpgoinpteton mhzlmt tt@ahlgpmpealatiqngé igndcsipEan ﬁ@@mﬁ st
or an ant escri.bed .abave.

1 e SRR ik 1 Bt [ERERBF PERT s Y BraguSR! but

atket @h Ben®ed Bt protefh-pept M6 $i18Fa0ti GO hérB dhe/ Fép‘&ldf:@ fdprdient
treated with the identified |igand. The and

sheté ém@@ se@yanCes [GRICEHNE mé@remedoamms thaidntegct gesherentially
vﬁﬁf Qﬂ o‘i“nft&leggl\lA chips and conpared agai nst

d cel ines. If the identified |ligand is an
agomHetvm@na\!é genurhiey descriged €= meﬂtd)nb cheesaprecwidtbéconize
domn-re%ylated when caonpar ed ?lnst the untreate

RS | repdifye ungerstaod hys rqf?%fenaq |ﬂ?ﬁ1 pLOVaR P5FIHY, cXamples

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).
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bi ol ogi cal function of the receptor can be defi ned.
This information, with the conbination of

w@ b@aiidaimf or mati cs and bio-i nfornmati cs can al SPCHES1082/029661

in devel opi ng therapeutic hypothesis and testing them
for the treatnent of 30 di sease (see, e.g., G guere,
Endocri ne Reviews 20:689-%2% (1999), incorporated by
reference herein inits entirety.) WO 2004/010141

PCT/ US2002/ 029661 -26 Al though the Iigand binding

domai n of nucl ear receptors, Ligands and
co-regul ators that int gia‘ﬁlgfplﬁ\dlt h this domain is
descri bed, the invention can be extended to the full

| engt rotein, in th resence. of addition
Feqal b8 5 dumimans ety G e cppa St OGAMERR for the

, i
T} B pabdl (T ohe R GHRABHLE A4 Hle, Kl AER00MEs 3he
presesicé of aanyactivapdrepnotepr SREI-By initht preaatce af twha®eactivator
af f.ini j dul i.gands_or allosteric
Rt BN SRk %G ol oty cedbs go-
$CRoss SREAr Al $I0G-Mah 8 1By @g@h% of the Y-R2pFds8BrRbRde

agonlst from ant agoni st |igands; discrimnating
NoaBoudrtiyed fram the cameprgesni NE€oRhb associ ation of SH2

i nashi PEBHERRD ol g BrmelD Bl SEh8 Paehbpat Wil s
At AONLAR EQReMEROn P 20NAMITRRRY.3 8f{e¢1)iN19 ahd&he co-
oligoneric state of the enzyne; discrimnating
reguipon peigtidel SRCIFNRDL $ROB-NRM)iahd NAdRe 1 ass acied “ﬁh b’plftﬁe
NF- KB to | -KB; ds that t i Di
QRETBER S of5E PIEOrmEsh T2 TP RBespipieibHE. dl0omM NaS Ao,
: S o ¢ i
JREEE S €6 A BadPbe 2y TNhobll RISHELIERLE GLiep

firovh &laledilaBobdicine., Bugenke PR)des represent short
| i near sequences_representing protein domains that

i nt erdcttpligandselition et ¥ timgs the kind corcspatipnoyay ¢ispenset |

I.ng ener a| de | bed e.inventiqn, the.s
{7 p Rl HE G0 % PR il ERar o, Prorerred™
th® ptdiéin fd9é bsludi iOwaPEichdrised 6: BPRdrake 1ivdHdCRIRIOR ih fied 384ed
herein for purposes of illustration only and are not
welt ekded The mhaey wiera PR tnPesyse Btk Wif ghe ppeleintdysgand

rj . Resu For . Nucl.ear ; Recept ors Th
RS oM roRSE b3 Taguld'Sh T b 56 SRS oo opmye
ev@pordfion 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

ede

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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25 antagoni st response in the presence of a
co-activator is shown in Figures 1 and 2. In the case

wo@tooani@Egoni st |igand and in the presence of PCT/US2002/029661

co-activator protein/peptide the prediction is an
increase in the stability of the receptor (Figure 1),
whil e for an antagoni st negadditional stabilization
will be observed (Figure 2). WO 2004/010141
PCT/ US2002/ 029661 -27 Exanple 1 Table 1 is a summary
of the data obtained for ER— Efi d ER-(3 for the study
of a panel of four known g%% and three known
antagonists in the presence of a co-activator protein
SRC-3; in the presence of two co-activator 5 peptides
SRC1- NR20bsecve8RT3a $thbiilizhdion viaitrbgenmedehtorsisdbepresenodf oft he
co- activators SRC- 1 digandsaedsoregilaforsy t he presence of
the co-repressor peptide NCoR-1 derived fromthe
co-repressor NCoR-1. The concentration of ER-a and
ER-(3 in all of the eXBEr nent SRGANR? WCIW|§§HB1
gpngentrati onggas 20 M.sSRC-3 wa9.811M andophe co-9.640
retgul at or peptl des SRCl-NR2, SRC3-NR2, and NCoR—l xvgs

"gg)@ M The93§‘§<per| meghs vere pér"for med i 5325

PH T, 200 Nadl , % gl ycergg and |-01,2

ahmetmxedi“ence b8 25 M dapoxyl sul Bénami de dy.8 0.3
avaid able fgrom Ml ecylar Probes, - | nc. ene, )
iﬁ%’ﬂﬂ;ﬁ d %&%utl on gg 2 ti mss()?z%e fi naIEglg C@

mnmmsor ati onldshs. di spefdsed 15 W2th a m c0.3pi pet t-@6
into a 384 well black wall Geiner plate. Then, 2 L of
pgp protein dyg sol utigp was disggnsed on 9p of the
and sol utlon in the 384 well pI ate. The pl ates
ﬁfedlelpun to ure mking of thé4protein- ge and ‘())(3),
1e§9|utl fol |l oygd by | ay Islng of 1h'¢cof 01
Sirhdt 9@20|I 1.9 prevent2 evaporaumon duri ng4heat| ng7of
the sanpl es. Data were_ col | ected %n a 20 Thernoflu
?elgse% 4. S ag%m Nos. §2020, 141; é 036, 9§§)
7909 1 %8 218; 0.6, 232, 085046 268, 15
6, 214 293; 6,291, 192; and 6, 303, 322) and analyzed
usi ng non-1linear |east squares fitting software. The
r esultrem|the pkeye saiswiramecquptera¢ieeag ihtherpyggence of co-
t
FRRG TR Foopl I M Bkl S SORANIR Hponds, an
adéiepilorstabiliyation A{I\'m; vabbseeed 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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ATm st abilization of estrogen receptors in the

w@e@gonael of |igands and coregul ators. - SRC BCBR2002/029661

NR2 SRC-3 NR2 NCoR1 ER-a 0.0 0.5 0.8 0.9 0.0
Estradiol 13.4 3.8 4.9 4.3 -0.2 Estrone 9.1 2.0 3.0
2.3 -0.3 17-a-ethylen-E2,34.8 3.7 4.5 3.9 -0.2
2-methoxy-E2 1.8 4.1 5.5 4.3 -0.3 tanoxifen 9.4 0.5
-0.50.00.1 4-O4tanmpxifen 16.7 0.2 0.2 0.
| Cl-182780 13.8 0.0 0.2,0.2 .6 ER-(3 0.0 7
0.9 -0.4 Estradiol 16E¥®PEZ 4 375 0.0 Estrone 8.9
0.8 3.8 3.7 -0.3 17-a-ethylene 15.0 1.6 2. 6 2 6 O 1
2-nmethoxy-E2 1.5 2.4.4 4.4 -0.7 nDX|f 2
0. 2 dBrogvas scaccopd pariBstiaRaChof Svereldaﬁe lzga@ %tcovesify the
Abgﬂt %%%Y@&e&%d@ o@ “cl@e Preéen@ 11‘13\/ 9t1§n ’t:<§ q ¥&, an the
res romcountet-screening int e pre enceé o -
faadtiovaker US. Raesnn/Publitdtida Na THeopr/esedwdd Af), bh&ER-o 1f

estrogen-1i ke conpounds, an 30 additional
this Jpfepfoy ﬂqsa%a%@dﬁéer%@nf drigasisHhateare knewa to fefgract

P EREOTE R A e BB Hictedd A0 NIRI b B,
18¢¥paE 0 (dodipuadd mbﬁ}ardﬂam&ieﬂﬁle&blvéﬂsﬁs/ thoser GﬁHlUlMar@Orlot
activators. This is also in agreement with the
yndedipgdure. Al so, the co-activator SRG-3 is

f t
pre %Q&)h@ér{\lﬁéugﬁ 6F ER &gn Qly giEt{ﬁﬁ %{(ﬁe{cth eefﬁ? Wa Bgﬁ\fl an .tl}(e

There ore redi ction Se es

11%@ﬂ@@¢ﬂ¢aﬁtrhmﬁewas 20ueh ﬂh&éx@bﬁ@bﬁ@wd’r@@m@‘ﬁ%dl il 26ehM
't nes that contain ER-a vs. ER-P in the
phosphate pH 8.0, 200 nM NacCl, 10% glycerol and in the presence of 25 uM

7 0.1
0.4 0.
trone

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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presence of SRC-3. Further, the estrogen receptor does
not have ability to recruit co- repressor peptide,

wao bheneiase from a biol ogi cal point of view thePCT/US2002/029661

prediction is 40 that gene repression will occur in

I i gand dependent fashi on. WO 2004/010141

PCT/ US2002/ 029661 -29 Exagple 2 ER-a was screened
agai nst a panel of steroid-like ligands to verify the
ability of the nethods of the present invention to
determ ne |igands, and thgagggggtlon (see U S. Patent
Publ i cati on No. US 2001/0 of ERRa if 5 this
receptor was classified as an orphan. Li gands that are
known to interact wth ER-a are identified as

pr oduBimmagyof dese tadR-(urin thepresents ¢fi a ganef oft stexoid ligands
receptor (conpounds that are underlined versus those
whi ch are not underlined). The concentration of ER-a

in aldtefid Li@n@xperi nenhgmras 8 M anRdcBgror et i gand
concentration was 20 M The experinents were perforned

in 2% Og)cglgesphate pPH &4 200 nM Naaﬁhrog t@c {:erol
and i dE) resence of 2(52 M dapoxyl 31%' Ie dye
(avai Oa,ﬁl rom Mol ecul §>r obes, | nc]

A 2 PG S0l uti on ﬁ times théy °° COI ‘receBlor
conc F n was di spe 15 thhgaucr‘?F%‘itlﬁ E‘iepfé)r

i nto Il bl ack wal't? G ei ner Ieé?‘égenfﬁ‘é’ﬁ 0rp pL
of tfﬁg_.@ﬁ‘z otein dye sol ?bn was di sﬁéﬁﬁ@&e@f@'ﬂipﬁ%p of

t he |igesthydencastiadioli n 1HE2 384 wel | eplregen.recEptorpl at es

wer e KpuhytoxgpogesenanxiOidl of the pr gregestethne renegtor

|'i garinedionyessradiol ol | owedody | ayer i ngstobgeh rpdepak

sil'i qpiaBaigi | to prevent-Q.&vapor ati on piledesteghndeéedebdd of
the sappdsesondlata were gpjd ected on r@gf&'&kl}@ﬁe&é@r

gpggrﬁhgoﬁﬁﬁﬁoﬂf‘% Pat gjigg Nos. 6, 02 nr@ce%?b@ 920;

: 18; 6,232,085; 6, 268
6, 214, 293; 6, 291,192; and 6, 303, 322) and analyzed
usi ndf MRed wiear otpbas tecspiofirths dhiatwould had fbevm irerpial
results listed below are the average of four

taatshis ireaeRtas is ymephonpithe estrogerTeagpo Ganidp oBahe 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.



TABLE 2: Sunmmary of data for ER-a in the presence of a
panel of steroid ligands 5 Steroid Ligand ATm
woe@epianl t arget 4-androstene -0.23 androgen PEDER1002/029661
androsterone 0.23 androgen receptor corticosterone
-0. 27 glucocorticoid receptor 10 cortisone 0.01
gl ucocorticoid receptor _-gstradiol 15.19 estrogen
receptor estrone 9.91 estrogen receptor
17-a-et hyl eneestradi ol 18.72 estrogen receptor
17- a- hydr oxypr ogest erong_- 0. progest erone receptor
15 2-n%thoxyestradio| SEgg%géﬁrogen receptor quabain
-0. 21 progesterone receptor progesterone -0.19
pr ogeEkamples of extieptpoteindprotein dxdtaationsi thenmh.H9analyzed
estrqggen receptor 20 |f ER-a. an orphan receptor,
pHes g’%tpée%ﬁh’l ey Sﬁrﬁ?‘z}fﬁéﬂ%& that this
receptor is a nenber of the estrogen receptor famly.
If the identified . Iigands that bind to the receptor
had been screenddléci Rabodingentexampleso- regul at ors,

PRl oM Brofein ( 3~ GXLEAR O : —
bl ! el i 2 RETODUEEAAS
agoni sts forrg l}\l S receglt or 7 Pnii | e 4- hydr oxyt anoxi f en

i o 20 an aAt u?ﬁog)t Thi-s—dat-a-set deppnstrates the |
GPe ity of tHE cropl‘%&oé‘lstthernlé‘Frea%?rﬁWﬁét&Wuﬁﬁ th
identificatlion of ligands for |diegWaton eldent ehapnelpp

GBOR/ 010141 ®OT/ US20Q2B29661 | D&redzanpl 3 Exanpl es

L 1 +- H + : + PN EHEPN + It naov. hao
rer—prioger T=proten_t et rons—tnat. . 8
g'lﬁg yzed us(F'?f@ t he pl‘dé%oélhstt | nvalRiaR rsstation fGa ot eq

inTable 21 Table 2: Enbodiment® ipl es Protein of

GPERei n Li dd4@ Rel at e BB ogi |[daFreaEtGGYPynd | nt er est

Partner (cd- Phenotype regul at|drosphodiesterase activity

1%

GPCR Gqa Agonist Increase phospholipase CJ3
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 Gqo 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
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GPCR Gsa Agoni st Increase cAVP or stinulate re
ul ation of Ca2+ channels GPCR G a Agoni st Decrease

W@2MROCRER Goa Agoni st Stinulate regul ati on of PCHUS2002/029661

channels GPCR G a Agoni st Increase cGvw and
hosphodi esterase activity GPCR Gga Agoni st | ncrease
phosphol i pase CO activity2GPCR Gsa Ant agoni st No
effect on basal activity, or decrease CAWMP, or
inhibition of Ca 2+ channel stinul ation GPCR G a

Antag 0 t|V|ty r,_ increase

e Rt nod el P8 R Yo dor e ncBige 4R
l(mmtedi nhihbiek iraple0ibova.2 The Ramsial natié ofiheakhifplesCoitait e
Ant agonj st No effect_ on basal activity, or decrease
R Shilorest thp inicraqHisgARIoHLeT Reptide paimer(aggeulator, e.g.,

EQAﬂ%sp 0 ol?lt[)oglsé'g— %%S%&gct Vi ? %%é} ﬁ%t—égl A%ﬁp ggcgn(alg? EOMISEY Sr

inhibit(pt kowagafistptht duelacison. msdl ated resoprtion of bone
ni.st Stinul ati on of ost eocl ast nedi at ed

Fesor BUBATDFo GRS Tsliatpe ReShiSer b some daa Tor

hé POGRSE dit
NEDXB TR %?ﬁééﬁf%‘tﬁg@%n‘@%%ag‘ﬁ@%f?ept PR RE R

ingbeiagtirama merepdipg of diipdisclosure 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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WO 2004/ 010141 PCT/ US2002/ 029661 -32 Different
enbodi nents of this invention can include and are not

wo povuped4t o t he exanpl es above. The general narir/ESWN2/029661

t he exanples contain the protein of interest, the
interacting protein or peptide partner (co-regulator,
e.g., a co-activator or_gg-repressor), and the |igand
t hat can enhance (an agonist) or 5 inhibit (an
antagoni st) the interaction. Wiile the foregoing

i NV g@on _been described in sone detail for the
‘E’Ef”ﬁ% G 28 arity and understanding, it will be
appr eci at ed by one skilled in the art froma reading
of this djsc ure that varjous ch

et o TesthoiE BRI AR E PR FIGLeR s A e -Reater

enenPfiatbfie nloiea M icempasd Rded & aidiEoulddOhat
d-‘:%04/ 31031%1 PCT/ uszSozFozg%é:;fg -3% What 1s O aimed.

thedifyl .theA stabtlipdofothe dargeti mqlercglearanége@memngo ongrpr more

t .of 3 ! t -
ARBOG o kit el e R A MR o HRESROSHY b BBicy of i
topdt nvlehe i thalprésehde &f ordehie nicae geireg“mﬁt@l@utvﬁezaﬁph further
screening one or nore 5 nol ecules of said set for

mpdificatign pi the sbRIGY (dhethe nigeget ynelpaile i gng j RIgsegEe of A
haf08E JFOLRE Wieanldn, tcBereg.ﬁ?% Eesaﬁlf o6 %orgq{oereg?laliolgse

co-regul ators; erern modificati on
intliabded |v<tky:thef tltehmoile&u@ets anhguudteori am titegrigsanihe tafgeq

IHBteecul ald set(ﬁnd a co-regqul ator of said one or
gulg ¥ ’éﬁhtl & PESence P 3PIGLOFEEHAL her the nol ecul e is

an agoni st or an antagonist of the target 10 nolecule
when in the presence of said co-regulator. 2. The

et hoﬂaeomeﬂabéuqﬁciammhewlacmlrppmlcmmm Qiet sqeé 0§enole¢ules that

RN EE e elipP! tEaeey mRREHE Bhbntrsepahgont B Hhe of

Mhlﬂpmbity bf ¥ifefent infdl@fuRtforeacdbilas td @lodifyans s@bility by
to nodify the stability of 15 the target nolecule. 3.

the targas epdeFulst ¢l ai m 2, wherein the screening of said
one or nolecules of said set of nolecules for their
ability to further nodify the stability of the target
F1ol ecTHeemethodof dlaidn 2, 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-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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waeeeegukat ors in each of a multiplicity of

20 (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) treating said target nolecule in each
of said nmultiplicity of containers to cause said
target nolecule to unfold;3425 (c) neasuring.in each of
said containers a physical change associated with the
unfol ding of said target nolecule; (d) generating an

| di. for..sai d.t I l.e f h
RIS T e o 3B i B0 Aol ol b g R s
&difegeRtord) agliep (d) to (1) each 30 of the other

unfol di ng curves and/or to (2) the unfolding curve for
sai d hr gedeteqpining 4viptler 40y pETaidpolbonloe 96 6aid sepfuther

in. i . i .ecul es
PAZEYLE Py S ERES 0o AR ST UG o
dahiBryris midimgtadist hinthanshaafe Bedaill wisblding @svedf sai d set
further nodifies the stability of said target
nmol ecul e, wherein a further nodification in 5

t abiy hsd bRdi-Gatze : i [
o o Dibel®d oL Elef Ao e i ik ST ol Br 38kt 4,
wultipbeityngl diffeserit dnarenley forvher affility tormlotlifp lthe bthyiliof of
tgi gfertent gl?)l ecules for their ability to nodify the

¥ &B89 'rnﬂ}ec © CUHREIEE get nol ecul e conprises: 10 (a)

cont a@} i NGofgkctng aRdPtart®l &l BAE R mORY &f Oaid
said multiplicity of different nolecules in each of a
PG i 41361@15“ weleculen by each 0hy multipdicityi gf sentainersr get

I i ' ipligi f . . ai
(o catbe (RafRg ol AR B0 By Glb Yorchaiq SRMRRIEG! 5t
dontatrechtochusadaitl weget aloeuk ta upfoygi cal change 15

associated wth the unfolding of said target nolecule;
(d) d&her d0$a5H110% 10n Lo gsaid r samtaingrs saj physigalyeshange

AR Gith Rle BRGRIneNr sSRItEcARbRENEr S () conparing
each of sai glﬁﬁ?oln | ng? cur \ges {)n st’ep (d) to (1) each
of t Hd) ot lgeneratifi® hulunfplding veve dordshial tatget (id)eculeefor each
lfnf‘(c)il ding curve for said target

of said contarners;

(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.

PCT/US2002/029661
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waeop4ofoisai d mul tiplicity of different

20 nol ecule in the absence of any of said nultiplicity
of different nolecules; and (f) determ ni ng whet her

nodi fies the stability of said target nolecul e,
wherein a nodification in stability is indicated by a
change in said unfolding_gyrve. 25 5. The nethod of
claim1, wherein said one or nore co-regulators
i ncludes a co-activator and/or a co-repressor. 6. The
met hod of claim5, wherein one or nore nol ecul es of
the set further nodify the stability of the target
70| eCiee niefhddn6f Blafts &) Geheddin BreOor Brdeldiataledr of the set
thereby identifying an agoni st of the target nolecule
frtber inadiffidhe tabdisn o tbﬁf targrs m@le@td@ |mathfot)resme of a co-
r??g%?si%(r)%tg \/\ﬁ% (?G-I[l/tl y%%é) il g(r%gs]t of fheectu e fec @ woeql 18fthe
@@khhsﬁfm@dbﬁymﬁﬁﬁnstablI|ty of the target nDIecuIe in
the presence of a co- repressor, thereby identifying
an antagoni st of the target nolecule when in the 5
rese f .. _
B sent s fid BEREEGRARPIERRA ofn BB coregultor
mmamkgunmgﬂnnomemendmpnmngpgnm¢nphemubénmmmmkmshmghﬁt
@r vidiﬂ fahﬁet of nﬁ ecul es tﬁﬁl ft the thernal
‘8“ RECBYe Phitedsgarolett 88811 éCfé‘iﬁ‘Hn%, Creehi Ry
&”ﬁup End’[@cﬁﬂeslgf Qfidssk %ﬁ'ﬂ{eﬁc h%lﬁﬁy & féﬁhe‘i' s‘iﬁt thOihdrAg 1
ability to further shift the thérmal unfolding curve
wifoldng ewvgef thokasgei molkeenle he tlpﬂ pLseice off omner 1orereP-e

R RRh 3Pt e Rl g R85

BoReE86eR Y presdiiet € dlRoleduls af thid 8kt @iida So-SpulRGUb AT
of said one or nore co-regul ators indicates whether

Qq@é)rrm@r@cﬁ%@gw@toawr@wtﬁs Sthegher dhe mpleghledy @n|agpnist or #e

ﬁitst {J‘Pthg ‘Eehlkgt n\(@ﬁ&ﬂé Qpﬁd‘% tH«% 5&?&&8 ngsala ab! ‘iieegulator

egu alm

pr ovi ding the set of nol ecul es that Shl ft t he t her nal
unf ol |ng rve f. the target nD rise
Scre et foraiffp PeWEFER PRV fm‘&P‘t”ﬁ@r@ﬁtt

A3 %uﬂhgﬁnatlcﬁnf&laﬁt:g cudR bit th¥ tél%etsﬂl'ofetcufen%mg%ﬂ_elgh E&ééﬁmﬁod

unfol ding curve of the target “nol ecul e e net
@k og Inzrireno o nwiiaplisity otf difesont emniéaudpsdbr hairdbdite toshift the

TR RSy PRl BAgeL L5 o (e 1

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;

nol ec UP@EUS2002/029661
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curve of the target nolecule conprises: 25 (a)
contacting said target nolecule and one or nore

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

co-regulators in each of a nultiplicity of

containers; (b) heating said nultiplicity of

contai ners; (c) neasuringszgn each of said containers a
physi cal change 30 associated with the thernal

unfol ding of said target nolecule resulting from said

heati ng; WO 2004/ 010141 PCT/ UUS2002/ 02966 -
gener(giqi nPeACHAHRE ergﬁmil 8%1‘#61‘5&8?‘% ¥ S5 stﬁﬁ?f?f‘}(io?%éqe
ag‘&!fg&éﬂo% of WmperhuRClot ORNQF shiaBfaglery;e for each of

sai ontainers; (e) conparing each of said thernal
unf ol(el ng compaesg ieachsefegaid dprma unfalflingaainvesfin sige (8 twer

I f ol di d/ t h I
b Poon ghe Gy e Ao g ir i adly 15T BRE Fimal
wiRsghsecle (b sAdMakt faledulenBl BeudRendef ofS@) Anpff said
and/or (ii) said co-regulators; and (f) determ ning

mlecies ofsald st anHeliiyefideerregplaierssdidd set furt her
hift th ] [ . ' t
ol ol o b WHeer sf8 of ilinibodip! B Al 88 fuptper

BT g Mhdrthabiinfollink anee of saibraggedinolerutaul tiplicity of
different nolecules for their ability to shift the
thermal unfol ding curve of the target nolecul e

GO 1RERethb@ b €Rfth 30! WhGteAhd sEREMRE of LG GHE Br Whotdlof
one or nore of sal multiplicity of different
arodudtiplioity ofh ddfferéntomokcwled fompkhedi abilif te shiffithee thermals

heati ng id Itipljcity of containers; (c)
L&E&Q@ﬂi%@@?ﬁ@%@ﬁg@gfm@%%C@Bﬁ’t“ﬁ?%ers a physical change
assoqb?t etboptdcling Neid hegsramowetiel dithgod ovaindrd af gaid
nmol ecul e resulting from said heating;, (d) generating
raultipbieitiof diffesntinalecelas inecarlp pf & aludtinligity of cospiaeisi e 20
as a nct,i on_of . r . each of said
cont agﬁer sl}eaﬁg Sacléﬁlpr@?plrllﬁig&gg%%nqélp gtgéi d thermal
unf ol @) Ng wedsvuAfgi M $hAP of d3aidl ocontdipereas hplofsicahechandeer

thermal unfol ding curves and/ar to (2). the thernal
associated with the thermal unfolding of said target miolecule 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
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woriogoulies ;

unfol ding curve for said target nolecule in the
absence of any of said nultiplicity of different

multiplicity of different nolecules shift the therma
unfol ding curve of said target nolecule. 12. The

met hod of claim8, whereLnysaid one or nore
co-regulators includes a co-activator and/or a
co-repressor. 30 13. The nethod of claim 12, wherein

ok .mr e, ml ec of th et 2004/.010141
(BB p BB Bt elng Furbf RL PR i SPRELEHE ifgresence
ofraf ol 4hkiRgtog, Uhateb Wildedth9inoamfon¥DORGY k£ gétindlbaIP WASE R €
of a co-activator, thereby identifying an agoni st of
the\aresepcg of thegloeactivaoshen in  the presence of the
co-activator. 5 14. The nethod of claim 12, wherein
the one or nore nol ecules of the set further shift
Ihe tTiermethodof olath 19, wherem thé ohder margeibleovles ofithe sen
the presence of a co-repressor, thereby identifying
faﬂh%bgbgwi%%m@% upiqlding ey Oﬁ&eé@aﬁfemowﬁ@ﬁ in theipggsence
BT £860E5eQbr, | HEcHP TASRERAS Un- ankBechist dF MELRRY: Holecule
i dentif'yi ng 'an antagoni'st of a co-regul at or-dependent
whenge thenpesnot ef thooprémessgr.pr ovi di ng a set of
nol ecul es that nodify the stability of the target
nol ecul e and screeni ng one or nore nol ecul es of said

13t fRrméted fof aBkdtifiingt 4 bitabhigs S0di dolrebiBtorid@piddehy
of the target nolecule in the presence of one or nore
tergeta srdlecaico campiiking arovididef usehef melasules thaf gnodify thee

. i ] f [ resence. of
b SR R 514 R EGHL St B SIS
sef fottictr AakBab ifnelied heodifycthe afabRity bAthetthrgetmbRreulk én ee

said set is an antagaqnist of the target nol ecul e when
Presep¢reoipnesIBRe SP-26HY ot Wherein ya figiher pepdifecation of the
| .
STRIG G e Gt Molcoqto Hh brlsieB it d MAcIP Ll O pd o
cosicteatbe of eaiphrons @5 nswre eorctigatorseindicated itieat olie m@lecule of

ultiplicity of different | ecul es. for their ability
st b ienniabess diskd B bR i mteeneESides
adt{vatdhe method of claim 16, wherein the screening of

sai d one or

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

and 25 (f) determ ni ng whet her anyP@f/USAN2I029661
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nol ecul es of said set of nolecules for their ability
to further nodify the stability of the target

woredoeouliel conpri ses: (a) contacting said targePCT/US2002/029661

nol ecul e and one' or nore nol ecules of said set with
one or nore of said co-activators in each of a
multiplicity of 30 contaigers; (b) treating said
target nolecule in each of said nmultiplicity of WD
2004/ 010141 PCT/ US2002/ 029661 -38 containers to cause

czjg{a?ner?{o%% e%%lf%e?moﬁecﬁﬁ tglug%%éc) measuring in each

Qa1 d contal ne ange associated with

t he uej ol dheiguedg sai dadlﬁrcgehalaobcﬁﬁaih@s ﬁd?hﬂﬁﬁﬁf@bh
an unfolding curve for said target nolecule for eac

assQgfatedwith dhpndpldmegof spiditarggiipalerHe; each of said
f ol
unf o png eSS 5119 fo?cﬂ?%g%rggz Q?Jhe X g%'a glo%cuié%r ga@g;

unf ol Urvess and I'ng curve
ofanid doatagyets; nol ecul e in the absence of (|) any of
sai d or (ii)

| ecul es .of s set
co-a ?vatcﬁpg’a“%aa (SF‘) ‘Hg?]éﬁl}% RS 1%@1’%@( toyly eqgh
cfahél ofiet @&Mlcﬁ?g Qlrvadddysab (E}th‘éhﬁn'fold %Ne%r%cfﬁ@t et
stability of said target nolecul e, reln a urt?{gr
meldiule buthe ehsenge ofstihanyl oftspid mOIenu!rs&:af @i oy and/foufit)serd
chaap?net i n %ﬁi d unfol ding curve. 18. The nethod of
Cresr e, erein the screening of said one or nore of

15 a @yl t | Rldn@iddivg Vhethef bRy oNbaidahaeli@Sofl @id k&ufther
ability to nodify the stability of the target

mesliliesyhe stabiligy qﬂ%s@@ tayges mobteulee Whanginsa fugthemmgdification in
RS AR WL SR
cont ai ner Ss; (b) treati ng said target rml ecul e in each
ICIt 20 containers_to cause said
ar g erfB? E%fh&le %hedem(tbﬁ SCHEANRE Phfid AnceaicRotss of
SRy o oL e 0, ORI 1
thenfagdet imodecoleropmptises: sai d target nol ecul e for each of
said (g)ont %IOIrI]t%(r)tlﬁg 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;

(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.



25 (e) conparing each of said unfolding curves in step
(d) to (1) each of the other unfolding curves and/or
wao eoog@)o1she unfol di ng curve for said target nRCBUS1002/029661
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in the absence of any of said multiplicity of

di fferent nol ecules; and (f) determ ni ng whet her any
of said nultiplicity of dishterent nol ecules nodifies
the stability of said target nolecule, wherein a 30
nmodi fication in stability is indicated by a change in

B0 4 R T B ng T FROBRBACH B ey Gpent

taget gElicaleonpeprRdeotidingdl Gebl Mol tlel ehat ORPY the ititgmal
providing a set of nolecules that shift the thernal

yieldimg ¢ve of Ve &rregthmolegylgeand nﬁﬂr%mgeow ar Feqre & sisl
APRrEs BPLAQ Aot i Hoir MBURT O Tl A e Berthll wiBh

aifvet bhe t}teataw malbt@dae lie the ptehencprafsarcer aforo ne—aoﬁvam's;e
co-activ ei.n no, fu { er shift in the

rs;, ..whe
PhEPREo SHPeH SHiftgnehs (oAl EHOIGRE Sl n She Bresehs @ o

Rblesat drs@ld adtdafl & eoRsdivi@l Or @fd %ﬂé Gr %greod'o activators
nor e-co-activators indicates that the nol ecul e o?

19@&@6% that the meleawre @é@mdsﬂet sfant dngagoaisyef theotarget nwleonteen
mghep [esence. of goalc Vf activator. 10 20. The
nh oy M \A,?ii'élr]iprowdlngthe set of
nol ecul es t hat shlft the thermal unfolding curve of

the target nol ecul e conprises screening one or nore
2% a Theimethed f clningfl 9% whersin providing she 4 of sroleqwdgsthat

ARt tHelthe l%ﬁ Jl(ﬁll’l% gﬁléVf &?ﬁ%?{h%gf gl#l@ %Pﬁlh%\é% ﬁ'eehn]%

target m) ec u
omb@r eiane bhemsitipdieity of differand intblevates dor theid abidicy geshirt the

aid se f nolecules for their ability to further
E ftﬁléplfgw“é’rr?‘r%?#tlhﬁ A8 dRAECWr ve of the target

nol ecul e conprises: (a) contacting said target

nol ecul e and one or nore nol ecul es of 20 said set
2di t h Theemethodooe ctfims 20 d whereanr t the astcoesingn ob sathl ofie sor

R g Y M A T —
Rl ding @G#vaIoh EeStarte PRV ECER|cofpARae

(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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associated with the thermal unfol ding of said target
nmol ecul e resulting from 25 said heating; (d)

w@esenatisng a thermal unfol ding curve for sai dPCHU§®D2/029661

nol ecule as a function of tenperature for each of
said containers; (e) conparing each of said thernal
unfol ding curves in step-¢4d) to (1) each of the other
t hermal unfol ding curves and/or to (2) the thermal 30
unfol ding curve for said target nolecule in the
absenge of; (i) .a [ | ecul 1 d se
andr op (1 ek sileuP olly FRRCHRGHR 3 18 hpytrer
sREThe/EROMAT GEBRRdg curddof fa)d dedeemdlazuleg Whet her any of
said nol ecul es of the set further shift the thernma
unfol ding curve of said target nolecule. 22. The

th . . . - . "4 o
o ane ticRogObEn X FhELR M RorSHAEDE M She SELPLOBF
af onltiphieity cafbdiffergnt tmoletilés forhtheirhaitigl to whifolish wgrmal

curye of the targe | ecul e conprises: (a) contactin
uélg(?l ng S'rlrdgt‘)? ﬁ‘%ﬁaté&?? @%%CPW%BWQHB‘?@ngr e of (s?ai d o

mul tigpl i cicbitadfinglishiietRg: #BleGE! ®fthi hefBF mbfe Bf said
multiplicit containers; (b) heating said

of
vl tipligty; of idit)ileremt rpelacHeniaregch afta ultiphieny of congainerseach

of sald c ' I cal change associated with
t he ther rra?étﬁlr%]%?d(sﬁnﬁgﬁ’gl& 8 Coonfaérlleégt nol ecul e

r esul@)i ng nidagwrings dh dedvhabf N@id (DhtageReratimtical ttherge!
unfol ding curve for said target nolecule as a

apsRiet ow%%fthet Bispaslamipldingoel st fargst maleenle seruliingefrem
s Hefnoconpari ng each of said thermal unfolding curves
In step (d) to (1) each of the other thernal

unf ok@i ng genaratérg anbrmal tufold)g tinee tfhe saidltargeininolediieg
curve for.said target ngl gcu‘lfle in the absence of any
a £ Tungfign obGMBCFAtIE LPY 236h OF9¢ eoMPettpl ecul es: and (f)
det efgd)i ni Béim &dch &1 %aidf th&ral ih@h&

di ffc(aérpent 23mﬁ‘o$ecul eéa g htlh?ci?ia? ﬁg%thc%g?lrcrgﬁq’%ﬁ} %F%Ii(crl?gto
(bugach of theapther shagenl nofodding eun2s. and/oretoh(@) the thermal

' { fyvi n_agoni st of. a.ca-requl.ator-dependent .
spfifdihs ‘7 68 p B CRtaR) rBoran . AR Geaes Bf gy o saia
mimdigicity o8 diffeadént Msléduyest gl stability of

® 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
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the target nol ecul e and screening one or nore
nol ecul es of said set for their 25 ability to further

woreaihywithe stability of the target nol ecul e | PCT/E82002/029661

presence of one or nore co-repressors; wherein no
further nodification of the stability of the target
nol ecul e in the presence.-gf.a nol ecule of said set and
a co-repressor of said one or nore co-repressors

i ndicates that the nolecule of said set is an agonlst

n_the presence of

ot SALAEY oERe3Eefinbiele kSmblfes B ERRRE Snd b P o
aphﬁ)MpHcm}goi tigfesait nafleoitds €otihes abhiay W\RodFY4hd dQdittdy of
PCT/ US2002/ 029661 -41 nodify the stability of the
W%ﬁ%ﬁ%nﬁﬁIéghle conpri ses screening one or nore of a
multiplicity of different nolecules for their ability
to nodify the stability of the target nolecule. 5 25.
Zfhe rMbehodtiold of ailaim224, whereh nthe mr@m@er@f n@idfons aérd

I f d f I f th
w5lfquis, o BuFCRe b oRlSEH P o geHEAB 1o frder s D et

stBIIRG Uf fhe GBI hoRSile CahpHsRRL acting sai d target
nol ecul e and one or m)re nol ecul es of said set with

one &) rmlcen@ﬁtll@md togrtapolesdonsd ione @aaiorefmalecules of
I cj t 10.cont ai ners ng.sai d
arstﬁIeIIIII it e%% 8% 0%3%1 c8fre%r§f§8rﬁ'rUI ?EICI? ?Pﬁll%l?alw“y of

comainaisper s to cause said target nolecule to unfold;
(c) neasuring in each of said containers a physi cal
chan§® adsaénsmsaid iargeh maleculminleaeh gf ohids miudiiplisity et

cé&%ggﬂgltgcm}sg qu)tm%ﬁm?@&dl@go H]?f ol ding curve for

target  nol or eac aid containers; (e)
conmpé&ri ng nmsthg‘ isaeathuof chill rOnGitteyesa iphysitalp chahget O

f ol di d/ t 2
AR ARk of o1 BER MARHA.  ol ecul e i n the
abseppe Ogel{érﬁtl affoitiotur & IéI;uﬁ%a\‘[%gt ??Ieguk% &br each
20 ¢ a

and/or (iI) sal O- repr essors;
ofizpicbeonitaineny; whet her any of sai d nol ecul es of sai d set

(IS R RRRTEe SheBe SR s
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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stability is indicated by a further change in said
unfol ding curve. 25 26. The nethod of clai m 25,

wob@rein4t he screening of said one or nore of PEI/US2002/029661

multiplicity of different nolecules for their ability
to nodify the stability of the target nolecule
conprises: (a) contacting4gsaid target nolecule with
one or nore of said nmultiplicity of different

nol ecul es in each of a multiplicity of containers; 30
(b) treati ' ar.get lecul e.i.n each of . sai

mul t i% i Ci gasglﬁhg cf(l)]nteg&neorqgs?elg %%ﬁ%lgergafl dpleygi,cagtc%ange

agsdctned @ithehennifoldilig MEaidQR4EORBIE4dePCT/ US2002/ 029661
-42 (cg measuring in each of said containers a
physi@4l cEPRRGENE 48 ¥Blalding quine der sarbtagget snclecnly for each d

Jf%éig%nfgﬂ{e?élm e; (d) generating an unfol ding curve for
sal d target ‘nolecule for each of said containers; 5

( S) de)wpardamg)aﬁiag h?cmf (I)qfsmidjlllqnfnfdm%tﬂﬁgesdu rswe@s(d) o @) g#/n:h
t 1 C of t ot her .un i ng curves and/ or

qrife et ibtoffife puvinline (biedmieiimatyes Ionaues

maefnh@nﬁda% %B'%c@f)f ﬁ&%f@%id%?lhlﬁgﬁ@i{}l dfﬂiff&bﬁ%@%%ules; and

different nol ecul es; and (f) detérm ning er “any

of sdfld mdetarpiiniog t whasherdinfiy eofensid moltidigity sofrolififérents

bi |t i d..; t_npl i . 10
S FCapbdYs ping? Babi | I lth R} cinolfSte Hetein an
S@tiflcativhah Siablitg isiNd@cated by AchRigh ol sH8 uheihg Exiveg an

agoni st of a co-regul ator-dependent target nolecule
conprising providing a set of nolecules that shift the

h i .
30T B0 AR 5 O A LS
nideculd eompaisingi pryoviding ar thesf sfoldcules hhat Blgiftmle thermal

upfol di n curve of the target nolecule in the )
uaf%gléﬁc%l Shie tEsIRaege 2B SESBING; One,ie 9T of said

mhdlEduRr ofsfbgci(fl et forithEr bHGETR £ eglsﬂffp ﬂlgcﬁ{Effﬁal Rl

presence of a nDIecer of sal et and a co-represSor
cufvesedi die darged molmute- inothegpeesso o one i makem-tehassord) e

| ecul e. of sai.d.set |,s_an agonist of the target
TR oo i e 1ReR EERE afve i fhe Sestice of a
n€edudP bE S8IA set 28d ol B6-réPRERBA 0P saidl G fuordBEk&r&ssors
providing the set of nolecules that shift the thernal

ingheasgsdihap thaumplecale efhwaid s¢tgistannegasistiod thoiprettsmglecule
whieh §¢ ﬁ{e']bgesence 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



one or nore of a multiplicity of different nolecul es
for their ability to shift the 25 thermal unfol ding
weeonelafil t he target nol ecul e. 29. The met hod PET/TERIM029661

28, wherein the screening of said one or nolecules of
said set of nolecules for their ability to further
shift the thermal unfol dypg curve of the target
nol ecul e conprises: 30 (a) contacting said target
nol ecul e and one or nore nolecules of said set with
C%Hﬁati .nore of said co-repressors in each of a

p?’i city of WD 2004/010141 PCT/ US2002/ 029661 -43-
cont gbper shea(lﬁg sdicemultipdicEotlconthibém] i city of
cont aj ners; measuring in _each of said containers a
physi(€hl 6H%ﬁ$5’éng a8 s BRGha (08 gsaid t wntt%erﬁ he rPhaisicahfHreBeng

Rl Wil HE IR RIE S bl Wralt ABlcccdBUhing from

eatl ng generati ng er ma I'ng cur
5 sa@l lbatimg;get nol ecul e as a functi on of tenperature for

Chor il uraeBPaiG S CORDBL uhFIGEBSu0E OF 550 eoh blF<y

aEQQuﬁEtfb%roftt&ﬁﬁém{lre%f &cHliongaig ebNameand/ or to (2) the
thermal 10 unfol ding curve for said target nolecule

i n tHe) absempering eqgch)ofaaid thermsalivdfoldingevnieesn step<d) o
nd/ ai d ressors
GE EadlS The Clel AL SUFREERRH B ad 'y ey thogppt
10 unbs1ier curedifdst said) €arbdtemBRuldnihothgi dbgeicd rdfe(lme‘a ?F Qaid
target nol ecule. 15 30. The nethod of claim 29

Wé‘?"é?srpftsﬁ’él ssbadlani(ilysad casrngessors B1d nore of  a

I I I
VLB Cldeterifil WhEnER Rl SGil 3cLOES LR yalihbhy
shift e theermabumdoldengscureadf samhhfget mogcslai d tar get

nol ecule with one or nore of said nmultiplicity of
di fferent nolecules in each of a multiplicity of

15 390Nt AHREAGho2OF 1R DEabhdIGn R chéeﬁ'lﬁg of Iagd &6 &fmore of

containers; (c) neasuring In each sald containers a
aphypdtipdiaity mfad@ferenamdcctdﬁseﬂ)rvuhbh alhhtyt toe il thenthetroding
WRlordk SubR'oP Bl (RLERSISub Sophid9 from said heating:

(a) contacting said target molecule with one or more of said

multiplicity of different molecules in each of a multiplicity of containers;
20 (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

25 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

30 ® determining whether any of said multiplicity of different

molecules shift the thermal unfolding curve of said target molecule.
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we@amh/oofl4sai d cont ai ners;

(d) generating a thermal unfol ding curve for said
target nolecule 25 as a function of tenperature for

thermal unfolding curves in step (d) to (1) each of
the other thermal unfolding curves and/or to (2) the
thermal unfolding curve-figr said target nolecule in
the absence of any of said nultiplicity of different
nol ecul es; and 30 (f) determ ni ng whet her any of said

Il tipl gt ff %?éérﬁﬁl Btan gg{n%u(} ecug@eag%thoef 5 h&Lopl

unf ol'di ng curve sal tar
12616ekl O DA arPEkinbS2F0RL IR W biprising4 31. A net hod for

o SOl BURRA g b ToelkeiOin (e Jaed °’t‘r'ee2tﬁﬁ9i3{ iy g o darget
RoI8MiIdhgnas ﬁhﬂ(ﬂfwrl'rmnﬁﬁb‘ﬁ %hér&ﬁt i b P‘fo itk %’&AIN y
ecu uncti o

of a targe avi’ng an un nown
thmgab.ility aeapes Wd)fchmhbﬁdnbleglcabﬂmﬂwn and kr&eaﬁlag)mhd dry

f%och &éﬂi?ﬁ% et Pe&ﬁ;@ ﬂ %02@“@?} @331359 @*@Tstaﬁv&rtytoﬁg}er

t@Bet thél¥cdl®id e bf@éndm ioh¥ o} BRrStaRiduldtors Afndrbig a hiphdet

nol ecul e in the presence of one or nore co-regul ators,
nygelsfiestian 20ff thet stabilitynodiithe dangelo mQ$¢CUld1ell st,lneammsenqc of a

r le r nce of a nmolec
Iﬁ&&dﬁg ?%ldg& a%{ég r863 ? g(rnpo sai ((’:Peo%remgfe BT ulaetors
indeategwheher Blehﬁoleﬁtﬁie Gata@sagonit ke rant di€adoalse ©fltBe itFg@n
cﬁonl st_or, an antagoni st of the target nolecule en
wh ?%é%@eﬁncgﬁfﬁﬁléégf%t% or. 32. The nethod
of claim 31, wherein providing the set of nol ecul es
that nodify the stability of the target nolecule
32o r’rp fTihs esetsat deci'aimg 3dmwheneimpnoaidiﬂ§ theawee b malecules that
| es tability of receptors
i i St b o esat Rl BmPEI CRiGETIm B O ymers
piRl fof thoBcés2Riblidht YndRifyt the $taifBE of FeBEHE Svhidk3- shﬁe

met hod for determ ning an agoni st or an antagoni st of
biplegiegefunctim eyt drein ebilisy itorgnedifyi ke swbilitynaft then target
c i sing: providing a set of nolecules that shift
n%cﬁég%g%er mal unfolding curve of a target nolecule
havi ng an unknown function, wherein said set of
nnlecules shlft t he thernal unf ol di ng curve of
33ecept omsthasifen deisapiming 8n Agpeist of @acantagenist of a target

molecule having an unknown function 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.

(e) conparing each 0PCEHESI02/029661
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and screening one or nore nol ecules of said set for
their ability to further shift 25 the thernmal

wandogioditmy curve of the target nol ecul e in theP@F/ESHNLE9661

of one or nore co-regulators, wherein a further shift
in the thermal unfolding curve of the target nolecule
in the presence of a nolegyl.e of said set and a
co-regulator of said one or nore co-regul ators

i ndi cat es whet her the m)I ecul e is an agonist or an

ta | n.th resence
S IR b8l SR R TGl 50 b or B BOES A
JRGT /t}&meﬁﬁdl QR96ibihe curéésof e - tarbBemoRichiRCoddprizk fkdtechin
wherein provjding the set of nolecul es that shift t%e

UePTIRPTeRINGIS L TRCIeERIGE Whicht shft ther @éﬂnﬁmr@@@m curve of

SRIRIS 368, RSB0 e 20RO PO R Koo LR
urfelidinglvare dfithd agget aloldoutect i on f or the| r ability to

shift the thermal 5 unfolding curve of the target
nmol ecul e. 35. The nethod of any one of claims 1-34,

yHer e Ihaﬁoa Bf aﬁloﬂ@mf%%g 113 @helréﬁpdhe %gét%&e&ﬁé is a0

36. The net hod any one of cfains 1- wherein the
nugtegetecemsbecul e |s a Goprotein coupl ed receptor 37.
The nmet hod of any one of clains 1-30, wherein the
target nolecule is ERa. 15 38. The nethod of any one

39, clBietBethod6f ary”tﬁfefdf@ldil’ﬁ@ 1132 @RéreDhe €4th& rhélecdiEts(a3-
39. The nethod of any one of clains 1-30, wherein the

G-prefein cappled (48P a~ 20 tyrosine ki nase. 40. The
net hod of any one of clainms 1-30, wherein the target
nol ecule is a NF-KB.

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.



