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WD 2004/ 010108 PCT/ US2003/ 023247 METHOD FOR THE
| DENTI FI CATI ON OF LI GANDS Thi s application clains

w@reoanidiys benefit. to U S. Provisional ApplicaPCDosios023247

60/ 398,023 filed July 24, 2002, and 60/413, 866 and

60/ 413,843, both filed 5 Septenber 27, 2002, which
are incorporated by reference herein in their
entirety. FIELD OF THE | NVENTI ON The present invention
rel ates generally to a nethod of identifying |igands
for protein-protein interactions whose, affinity is
nmodul at ed METHO®FORIIHE IDENEIFICATION €l LIGCANDS
More particularly, the present invention relates to
nmet hods of determ ning the tissue selectivity of a

| i gandpd:-or, a: t.oF [ Los c ot
baad TS applicich kA orfig REAURN U 0EbyiRhACH flication Nos.
s6(3A8,023y fdédt hdyr 24,002, vandn 604181866 prad e6@/d1 843, hdoth filed
co-r egul o) 15. BACKGROUND OF, THE .l NVENTI ON. A.centr.al
CSratethes 224021 ViR A REOTERISHH Y T GHENSS ST i W egtirety.

the constitutive or inducible interaction of

prot ei n-protein nodul ar donai ns. Know edge of |igands

that can potenti at eFEHd3OF THBINYENIAONA | | provi de
informati on on the nature of the nol ecular nechani sns

under |y ng_bi ol.ogi cal events a n_the, devel nt aof
ther npbis PreSisd iSEsFEh cFHE eBp Aty o p aifthed BE 1R e Bpands for -
dproRas frotdiX | idtdrA@ion®t Wheks, AffimityhR hibdalatdd &gt 1i8shdef or allosteric

't gands are cunbersome _and limted particularly in the
csgdaters. pMore paéiculerlyintln dugsentrinrention relaiqy dp eagthods of determining

r r -

SR AETR gl SURBIRAP byt el baed on
I the bbidiityhof the piganidiaiodifi thegstahility ofithé siceptdt wvhemwin thapéesence of the
lipid_ 25 and sugar honeostasis. Their function is
rGGERR8 by a diverse set of |igands (xenobiotics,

hor mones, |ipids and other known and undi scovered

i gands). To date 48 nuclear receptors have been
identified, 28 ofBAMBKORQIMDIMOWHE INGANEIONt h t he

remai ni ng 20 cl assified as orphans. The bi ol ogy of the

receptprs i s conplex and fi.ssue pecific (Shang, & o

Br own, et 0l S BE ol i s SRR oG ogptiatve o
nagidble SieRtioh of Groteth-@pRaaMDILRr MemdidsU Rabivilgefof ligands that
preferential recruitnment_of accessory proteins,

. 1CCe 1
290 potentisig dheseinteraotversy willaravide indprmation oadhe nature of the molecular
CQ= e t . h cli.o0 e ‘ .
BRSNS SR S VIR I o terapt
faproaches fecthelittawenéntodf dibeasapBxioting aiethwis-foedhid ademtification of

can - . . .
l?gands 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, and 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 of which are known ligands with the
remaining 20 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,
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result in gene transcription or repression. Panvera,
of fers reagents for the discrimnation of agonist from

wariagondst |igands 5 for the estrogen receptBCT/US2003/023247

subt ype beta and has presented publicly data on the
preferential recruitnment of co-activator proteins.

See, e.g, Bolger et al., Environnental Health

Per spectives 106:1-7 (1998) and Panvera corporate
presentation presented at the O phan Receptor Meeting
San Diego (June 2002). Parivera's reagents are used in

ASRAYS abé&%ﬁﬂatoﬁd URitemogiiar thesRAaEe of ek tedeptursfigra ligand
FRET). 10 There are gub ications on simlar assays

flmiepomde@t ontspendent &stisme Recruitracat of ithe apmrlawdcqmgnlator can

).t ar on FRET. See, e.g., Zhou
é?%l?(,g%h‘?%léfﬁléwn%%%ﬁf?%?‘%‘ol ogy 12:1594- 1604 (1998)
and Couaidla 6ffellreageRf’: (8830 -dBBHMindtiod OF hgorﬂ&’tcfrom antag@mt ligands

experi ments have been done usi ng, Bi acore t
o, the, egirogepn ERPIET GRDEPE, bets, ant é%g?resspte iRy ydata on the

AR P A P S DAY, B

tH‘&lth Pechpadtivies 1@ D& @208)emsl Ranverdeerpoeate presemmmnepresented at the
Di_abet es 49 539- 54 20 Krai che et .

Raber ReeeRighy Metfiag Ss8.Disss 8“1)1? %@8@) a%fifﬂ%if&ﬁ%? ate used in

*&@ga&s @b{édgﬂsﬂtﬁl eé&e%&oﬁm&%reﬁe@waﬁaa adout assay

I ncl ude con ornatlona sensitive peptide probes
f or diHeré afcrpablication$ oagimilatassays for2othentudsn redeptors (ER-o, the

r‘_n'ﬂ%g ggi f g{R P&Jrgiﬂi%{at g%:r ?@Eas&é%ﬁ%@eeaﬁa Zh8i et al., Molecular
f%%@ﬁﬁ&&gﬂz%%@&& @@tmhf@o\%e*wm R@@fmmssm (2001). And

ting, —San D ego (June 02). Geenfield et
Bnmﬂhlempsmmynté baGAtkenaiDBe u(smg Bijcoretsohnadogyh @ecmg n@heskis et al.,

ok Bhalnfan Chigtisptd T ERLRTSEH o Yehg5e B TBRME Ry 400756

témsigenyi fication of a nolecule as an agonist or an
antagoni st of the ER a receptor. The art discussed

above Gelfulasrassays ewist e\dv@reathedpmawgcne%pr%séanﬁ@; eign Camp et
t naly,

A QR BP SRl RIGEAT 30 1 BRCRHRLERY, P 35345545,

aRe00)e Pt rek@imple, Kairo-Bid ehak Ftﬁivellopg;hﬂdgerﬁre@es&mgtﬂeadmxtsassay to
identified interact 30 directly ]\:/)\n g} (5 r ecept or _of
i inelade sonformational sersilighPentiler Propesy farndisgrimination, of “agonist from

g%’?%gﬁ o}gﬁﬁﬂsg B3 nhE1eas HbGhéddNr O%tgf‘sn Bee, , Sy Paige et al PNAS

F'eépression assay rea i om, cel
r ABEN9-4002 (\MD%CHM/ Pregh@8ioR® Kia2aBie/ zﬁZB@@than Receptor Meetmg,

t chnol o the sensitivity in identifying weak
@gog%WﬁS@EBiy conmpounds of

Greenfield et al, Biochemistry 40:6446-6652 (2001) reports the thermal

stablization of the ER-a receptor 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-

. 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 through other proteins that can produce a
signal transduction or gene activation/repression assay readout. In addition, cell readout

2



affinities of greater than 1 LMare rarely
identified), and is only applicable to conpounds that

whaoog/omigood cell perneability profile. O her PCT/US2003/023247
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commercial in vitro assays require the know edge of

i gands for establishing conpetitive di splacenent

assays, or 5 the use of themas tools to validate FRET
based co-regul at or assays. Thus, there is a need for

an accurate, reliable technology that facilitates the

rapi d, high-throughput identification of |igands for
clechimigyalacits the pensigvity iretieptifyisg weald l1@mdsf(eyplcally compounds of
identification of their effect on the receptor

taf@nities sefnexsaisr thareoL e e reesly igentifiedi| i ys .qalsa applicable to
SRERITIERIAVER Hod 480 BeRbBRY KAATE WIBL: colnetMMhiTiro assays

nti1on ms S one or

r@q&r@ﬂletmmedgemlgaﬁawfo@ lesablishindvenpétitive displacenient gssays, or
nmet hod of deternmining the tissue selectivity of a

| thy aﬁﬁwﬁﬂa@meﬂs taly wgialidate FREJhmspdieorte il geassarst ecul e.

The I f

15 roar P (A B SRR 1o kb Sbef, SAlb terhARE el Bheilitares the

stapie Ihllg‘lgt}m%hput identfidatigardsligahds Her saet’egufalxrr ddpendent receptors
I fu f [

ﬁqg’i - @IF }%ﬁnftlfgf@%g{l@ dl é/fgqt»clg %Bﬁéea ?ﬁlclelﬂtte%/ @z%en tlII;] ﬁletl?rgsgence of a co-

t gﬁirﬁ&gar G HIHIALE Br bHe-deR1iVAMAR er

llegeculr }r/ﬁﬁ lsJ’Sm)dl fllcatlr neof stlabl [ teil of the

target nolecule in the presence of a |ligand of the set

and a co-regul at of, .4 ndi igand is an

agoni st or an ant aémgﬁﬂﬁiﬁmg | ecul e

when in the presence of the tissue-selective

CO- I egPh@peEent ilRHBEY nidels OhBloR nitite of fiRsé he&dd EThe present invention
selectivity of the ligand for the target nolecule. The

i prowides ermether, pf determipingethe tssusotplentivitk of @nligand Jot p&o-regulator
tﬁ §ent etLu%%f h&lééﬁl OfTI% ﬂeh%ﬁg&nr%@?sgg pggvr%%@%gée gEP bf ligands that

dependent T ecul 6
pmouifyl l:l'[egstﬁnh@&ﬁ' th‘ef takdeg ﬁmtk&ulefmtd wi'defﬂngtdne ok hmmﬁgands of the set

B Qass 915 Tororsnasti, G AHBIIGY of A gkl mgleotlsdn fhe presence of
gthé | drY nidPe f sty éle@tﬂ‘ef LokBRIADRT T8 the'"ERICH MB1EMEVEA further

the target rm ecule in the presence of one or nore
t insdifeati@l eftstability of (hher‘fe@@t mbtecslefinthe presenae gia ligand of the set and

cRpbaslyfitof nokbley el i ot ab AEORR L gt of the targe

| ingriRfleQfhenh tifkefrednbe 8f e s UdeRicaie tOMuBHAS thereby determining
whet her the ligand is an agoni st or an antagoni st of

t the tissuegrelectivityeefithe ligandrfot thettarget molpgnle.004/ 010108

PCT/ US2003/ 023247 rese of, t | Ve
co- r egtiarspre ol NG mtihdd % deheHEag e TR Brectvity ofa
SEgA@tbY b ty-reglatdhdepbhdbanthrded Endlétﬁlel The @tetiod @enfrBes providing a

set of ligands that shift the thermal unfolding curve of the target molecule and

screening one or more ligands of the set for their ability to further shift the thermal
unfolding curve of the target molecule in the presence of one or more tissue-selective
co-regulators for the target molecule. A further shift in the thermal unfolding curve of
the target molecule in the presence of a ligand of the set and a co-regulator indicates

whether the ligand is an agonist or an antagonist of the target molecule when in the



An advant age of the nmethods of the present invention
is that neither gene expression readout and cell

whamedi@Essays, nor the use of known |igands toPCT/US2003/023247
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establish the 5 assay are required. The ability to
generate information in such a direct fashion allows

the di scovery of drugs with desired properties, to

test therapeutic hypotheses and decrypt orphan

receptors. By use of isolated and/or purified proteins

and peptides in a single unifying assay, one can

| fedhbd ¥f tHeaaRalssdidtile 2bgedulaot, thdebyndemahihiigi the tissue selectivity
protein-protein 10 interactions and predict
mfdh@@gmfor@lgﬁgggténolmle only can |igands be

i dent i t

tar get‘&%r o'V nécan dggl(g{t eg %ﬁ?afn; %eté%m}ég% %!& neither gene

Ué»i&?ﬁés*sl@n r@a@bﬁﬁiﬁﬁl @:llt‘tﬁtsehi aisawl, aad thaake of h)bwﬁl'h@nds to establish the
ormati on gener a d can al sou}t%e used to

ict or .
CRSBAS FFP FeqUl Eh%ua Bo1CoBRPCER %%%@néﬁée?h 1 Tegt %%hwn allows

t t
CBUSBE0L O WERLAIL LR U, R SRERE i potscs e
bdeotypg yrphén rdveptersl 5 prote| ns to test therapeutic

P 57" DS 986 of dree¥ Gadar BETfidh ateifios GUE Aypifestin  single unitying
,Sbife a4 ﬁeﬁﬁyoﬁgeﬁfﬁ BaP eRdiiReLIVaP rinU|i’1%dul§1’dn§gS YRotefn-protein

[ nt rest, along w th gene-selective drug

dimsaG:Mng' andpredicybinkganbrespynseat otoudy efn luga@dpb@gl@ntlﬁed but also

Cﬁ?} 1 591? ﬁld]?rﬂg’ ﬁ’érﬂﬁ fﬁ% rglfe%éﬁ g‘f?’tb ?8 cg]?cu{g? A fglg]? {880 can be used to

'@&%& 1) bléufgibaﬁ&tﬁltETMﬁhfbnnaﬂoﬂl ereraled @ﬁi also be used to predict or
consequence of the thernodynam c_I[inkage

th
bqlq’q@mn@e Brarhgymesologcand tisser speadficiy i n'fH‘Sl tpddwﬁléy ligands for
r f
PP ReBhiob i, Al ST ESGLR, b SAIey of s
Olﬁrotbiﬂst’@ féﬁzﬂ teeapegichypotiedss. Nfon‘et dpecificaltyhehe m&emm provides for
i nvention,is not limted b npounds, wi it h poor, cel]

peésshesageqtiveydrupylead, discoverye &ﬁ?@&tsa%\/@tagwtspﬁggegﬂlpg upon the
' {‘ééﬁsggf ﬁﬁ'fbrgs‘? ecﬁ%!ﬁ&lltﬁ Ei&#‘ §efecﬁg€m&{ﬁ)§l IEMQ&VEBI est abl i sh

extr power ful “f or
decon vBhtat gmgratﬁddnameth@de of drespresant tilventibe does vt mequire counter-

S 5o heta Fubs SREMe eRbaR B AlFefiibiung Sultlas a protin
disayM et cBNehedeE SSIRURT tHebmbdynhitkc DIRAYENGS/ thé Cﬂﬂﬁ’tﬁﬁg Xhergy of

Figure 1 illustrates experinental resul ts expected
t macrothetacifes ead ligandsfo the prefgimefsnterasy Awethet, akfipéties of a hgand to a

LRSS sy Ll IRFLOABACH: g oo,

r@l‘élﬂrésénﬁlﬁﬁﬁﬁioﬁds hévlirhitel bytleoripdund@ivithrpoof céllpermeability. Also, as
ant agoni st %z;md in the presence of a co-act]vator.
mentloned above ¢ present invention does not require known ligands to establish an

assay, making it extremely powerful for deconvoluting orphan receptors.
Further features and advantages of the present invention are described in detail

below with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

Figure 1 illustrates experimental results expected for the identification of an

agonist ligand in the presence of a co-activator.
4



Figure 3 illustrates binding constants, Ka, for
co-activator proteins SRCG-1, SRC-2 and SRC-3 in the

w@e@smnaes of ER-a |ligands. 5 Figure 4 ill ustrap€sus2003/023247
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bi ndi ng constants, Ka, for co-activator proteins
SRC-1, SRC-2 and SRC-3 in the presence of ER-P

ligands. Figure 5 illustrates experinental results
expected for the identification of an partial
agoni st. Figure 6A illustrates cal cul ated bindi ng

constants for the co-activator peptide i0 SRC 2-NR2
i n t heFighgeD¢Rusiatksi dkpbhigembl fsulee eniect¥dARr \thé idpatification of an
Figure 6B illustrates cal cul ated bi nding constants for
gowist igandsn de preprnceiel 2 fEaRIVEtTn t he absence and in

the pr Cg : R | St FIEUr ks r _
the ratfo o? lﬁ Eset%gé;% gﬁdg{ggg&g;aﬁshi%,‘e@r ?: ogrdcitllﬁ%taf p?&t%is SRC-L,
COREX andSRC-Aitthe presereprof ERoa lipaplsi des from Fi gures
6A and_6B. 15 DETAI LED DESCRI PTI OF. THE PREFERRED .

EVBODI Figwrest | iHustrtes Emdaw FRPSHELe (9t 50bFo-aclivalpe pEgteins SRC-1,

b _ ' t 5 met hodol ogi es known
b T SR B e ke e Bt ™ g

phar meEigh®g$ dlhstiatds sexpeftmbhtale sedsulosn sxmeatbdofonehe identification of an
materials setting forth such known terns and

AR P8Pgk es are 20 incorporated herein by reference

in theg; A atd dRMPBindsle Rk i f _ :
en‘oodieFl nlt%,rcjéé)flﬁlél t%%gf%éent&?nl\?eﬁ% on, {aﬁn%t]ﬁgé%g g? gétﬂlator peptide
PBRCIHNR2fin thet dbsencd @ne imtha arésemcealf PPAR - iligands.

t ar get i @8 it Brateaion] ik S5aog hon Rt A Becontgpressor pepide
bRESH - LRGRe ABYRCIARISn tAbresBRek bFPRAR-y 18daafd | i ty of the

target nolecul e. Ligands that nodify the stability of
t he t aFigure 6thilhsates the ratimobibe salcvleted dffinitichor thecereantivator and

of the taraget ecul e a on r nore
Otctedfest BT H Mg BIA BRRGST IR ity o
Rut her nodify the stability of the target nol ecule.
Whet her the stability of the target nolecule is

f Ur t hePERALEDIRESCRITIONIOF 4Hl6 RREFERREINEMBGPIVENTS

ligand is an agonist or an antagonist of the target

ol ecuirqetH@ﬁﬁlo négﬁscr ﬁﬁe%&eﬂée Wi B ARME BPGHobS Germs and
co-regul ator. Based upon this information, the tissue-
3methelaogiey khywnfto adhdsegafhskill dn tlze bimchmnicalbarel phaemeeniogical arts.

P HTEORB G LR SHOp Al SR, DR KHOPR AT 2pG methodologies are

PheNpeRekd 1Rkeih B reféﬁeglﬁ% {H’f A&k btiveds dshBodghSetrth in full.

selecCtivity of a li or co-regul ator dependent

t ar getIn embodiments of the present invention, methods are provided for the
determination of the tissue selectivity of a ligand for co-regulator dependent target
molecules, which are capable of unfolding, based upon molecules that modify the
stability of the target molecule. Ligands that modify the stability of the target molecule
can be screened in the presence of the target molecule and one or more tissue-selective
co-regulators for their ability to further modify the stability of the target molecule.
Whether the stability of the target molecule is further modified is an indication as to
whether the ligand is an agonist or an antagonist of the target molecule when in the
presence of the tissue-sbeciﬁc co-regulator. Based upon this information, the tissue-

selectivity of a ligand for a target molecule can be determined.

5



nol ecul es which involve the unfolding of a target
nol ecul e due to a thermal change. Ligands that shift

wao b@4baosral unf ol di ng curve of the target nolRPCUUS2003023247
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be screened in 5 the presence of the target nol ecule
and one or nore tissue-selective co-regulators for
their ability to further shift the thermal unfol ding
curve of the target nol ecule. Wiether the thernal
unfol ding curve of the target nolecule is ffirther
shifted is an indication as to whether the ligand is

an agqpi §thePerRbddtRY0N She Olnvérdion! akhe@bddmir€ Cptofided for the
when in the Eresence of the tissue specific
t!

detarmipation of th@disae salentivithiiof 3 higerdrien emregulatort depgpdent target

10 sel.ectjvit. f l i f r get I

SROIEERET Witk it ecrifing Qe BrbBuifhoulP e § idtfhal change.
“EiFﬁﬁi@ €hat ShiGiGthé Hetnial @ifolding @andofftheé taagdt aicd€dule can be screened in
nolecul e refer generally to the effect, that a.ligand

Hhe prssensetadthe-targasiaelape apd gne gamare tiswe-selesdYreCestRenlators for
. . . i g st

Tiic oo b5 8 A FRES: i BRIl wheter

tthe gieemal igoldfdganirveodf thh earketgaoidcda i Arthenstdfed is an indication as

nol ecul e 15 may .be controlled by, e, the identity, .

ratvhegher heoligany ds an agores-qr@gmn%swgf ke tafgef moleeule When in the

FARLFE O /U P W3t BpE il Upbl Bl 1 850, 0o e

pefrctivigsof pligandifoiss target wilecubecdad de datedminether

receptqrs, The.term enconpasses both enzyres. and

pr ot ei ¥ e h‘tlﬁﬁuﬁ %S?I%C&nz?ﬁegssu?ﬁglefﬂw e ﬁ'ﬁg‘é dgr a target

'RORERE i16fcfNRndMllY ithahé GAREOHHRE ASligdid! hdsNBi iaCtagdbt molecule in a

proteins may be hononeric or heteroneric. The term .

epacidoniadisese svek asiag. awhefher the Agandsacigasnan ageaist or aantagonist for

gagﬁ%}% Hogﬁ%f}@ ig ﬁge{] }?a%ﬁca.g%é tgsggeg g[:hg %ﬁ??t}ﬁf&%%ﬁ%rnai on tAE itaﬁjgc’et molecule
thhpbe '@hﬁ@l‘l&ﬁﬁﬁ, d pe theidontliic epnas serl Rvely dfaiocregalatots that are

which is a synthetic oligonuc|eotide, a portion of a

r SPERsBRdaAre PRIGTWISe Bresend In the tissueRfrintersst. of  chr onosonal

DNA. 25 T T ! " i RERa . :

porti ofl%e %ﬁnpg%?éltd‘fé@%&% O%%oﬁ@fd&sg% § %tgt%ﬁ’:é}gr ecé%ﬁ%?lg acids, and
withehreeegorsaidbl ermf ermompasses dothe enzpubaasyand pratéias ywhich are not
guat er nar structure through falding, coilin r. .
LGP g Ther 8T SPOURDAHHRe FOPEmERy 90 SuiErsric, Paieipy « Mulimeric
spibRidst HEP! e hombHB%r RétbroRRlic. e feffl dRompasses nucleic acids
cofactors; coenzynes, prosthetic groups, lipids, )
otdnyorisingc faleastetwio wucleddides rrush ratadiggnedlentides MEueleicracids can be

Aot A e (5 SR et TR (i Pppffea muclei
t 2P RhicKTY § SRR BlidohBEEbtide, 4 Pertidh ®F @ Réconbuemt DNA aiotecule, or

co regul ator” dependent. By "co-regul ator dependent” it
i zporianof ehramosdmealtRNfet nol ecule is

The term “target molecule” also encompasses portions of peptides, proteins, and

other receptors which are capable of acquiring secondary, tertiary, or quaternary
structure through folding, coiling or twisting.

The target molecule may be substituted with substituents including, but not
limited to, cofactors, coenzymes, prosthetic groups, lipids, oligosaccharides, or

phosphate groups. The term "target molecule" and "receptor" are synonymous.
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capabl e of binding at | east one |igand and bi ndi ng at
| east one co-regulator. Further, the activity of the

wo a00ge1010®| ecul e, whether in a |igand dependeneCDUS2003/023247

i ndependent function, 5 is dependent upon, at least in

part, by a co-regulator. Co-regul ator dependent target

nol ecul es include, but are not |limted to, nuclear
receptors. Nuclear receptors, and the rol e of

co-regulators relating thereto, are described in

Aranda and Pascual , Physi ol ogi cal Reviews 81:1269- 1304

( 2001) Mofgosgetifiguliy dhetargdt .molechdesr uttized in Mel jresehtiinvention are co-

End ' | 55-275 (1999 b t al
VBBCESF Arpontate i coo RS epohisal gh meant oyt thedarsebmolecule i
Qlj)le of biding! A fea e'\ﬂgaﬁﬁ Uh@bindidet %ds?&fee&-rgg%lator Further, the

289 297 (2001), e Teferences 1 ncorporate
ra:hmt]e of theiterget molwulahwhcthetnm a Bgandslepertdent hxemdepdndent function,

or de ndent t et nol ecul es_enco as
8 eBleRt Chosh o JESF i prdpg, SOsE A CgAIor dependent target
hyBRBSes ﬁ%lu‘d@'ﬂutﬁﬁ:ﬂdﬂl&ﬁﬁfeﬁ% aiue}%ar feB&Ii4dl ng but not
l'imted to i nsects. 15 Illustratively, insects contain

hundr elfeclesr reqeptoss and deapleopico-egulator rhating gaareto, are aascribed in

e A Pt B AR R g G 53280301 oB6: ciEiood er i,
Nia@triat fofeModcular GeitidEnSlogY OXBy255-3757 (I@Q:LROBW ef al., Molecular
di scussion _of nucl ear receptors@Presen in

P

vigidospnelpgy 23:32%rat 6 R090% rad dree ief @p Sepdlular pad Miglequissdéfe Sciences
2%&%1929%@2%61)Bﬂ1e r@fe%n@@sclﬁc%gv[nea'téa Wreﬁ?&}ce h@{é&ﬂ %}?{heﬁ entireties.

rotern® enconpasses ’fu
pol ypehiritde theagovespiiatorTHependent tatgee prhbkéeules %hemrﬁpdsg vertebrate

protein fr nts, synthetic or tho e derived
psé’E?IF%I éngt w@gﬁ%got (e Sy e T asetyesichistes, ieluding but not
"IBhRLEINnseRRd " Pol ypeptide" are synonynous. The term
"co-regulator” refers to chem cal conpounds of any

st r uctiliustrativelyg insdétm gpnﬂaht hureiredsi ofi iuetkat oecaptotsgifor which ligands

RNA d [ t 5 .

o R e e alteeuti, BRIty vt MBienuER Engpcrinology

I m@mam@a&mr M&ghéﬂ"@t 41€'GBnbBleBid1ded mm@@dn) for a discussion
\"A|

synthetic an tual nol ecul es. More specifical

ly,
tdfenuckaapyecspiorsspreserd, in pyersebraiss.orenpriodes i attbikgmods etha references

I t he target
%{;&é&{ate(a b.yri‘x%%ﬁ% h& D%I %%ﬁ{l@h?gg i ndependent
f ashi cIhe t¢he “pmterm’emempameﬁﬂpleﬁgmdﬁ@ot 3ptide feagments. The term
derived from natural sequences or from E age displ ay

|'iPBPYtS dsterstioeprpfepy fragnents sathsiee o1 thg e frompertide libraries.
e
PCT/ USPH0 3ri? S2d-feguldiar™t mfers tbochﬁhicu]atcompom&fse bf dn§ structure,
rﬁ)ul:l% 1l111|g,e bl\ﬁ,n ot rlllrrPl’lceladtcS) ntugleﬂz etlc?és %ltlchngsl SSF\IUA and RNA, and peptides that
modulate the target molecule in a ligand dependent or independent fashion. The term
refers to natural, synthetic and virtual molecules. More specifically, the term refers to a
peptide or polypeptide/protein, natural or synthetic that modulates the target molecule
in a ligand dependent or independent fashion. The term encompasses peptides that are
derived from natural sequences or from phage display libraries. The peptide can be
fragments of native proteins. More specifically, the term refers to co-activators and co-

Iepressors.



and causes an activation of or an increase in an
activity of the target nolecule. in enbodi nents of

WO bh@4iomaeht i on, the termrefers to nol ecul es tPkert/UBI0031023247
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to a target nolecule to induce gene transcription or

to induce a signaling function (e.g. signal 5
transduction). The term "co-repressor” refers to a

nol ecul e which binds to a target nolecule and causes

a deactivation or a decrease in an activity of the

target nolecule. In enbodinments of the invention, the

t er m r Ehetesmt ‘@ormetieator’eefdrh tit a malebulo whidhasindd to a target molecule
nol ecul e to repress gene transcription or to repress

?Iﬁln%?rlﬁs?r“ga‘ﬁ @REYAHOR ¢ organ §19gFRaP 1n A9 3GHYHE Afdhe depet melecule. In
t&ﬁmdn‘ﬁgﬁ’lﬁ rh ghé‘ +&FR ?&fﬁfsetd"’%oq&u@s Nfst bdPto a target
target nolecule an uces or recru
cmokctle viat indudeogeriwi ﬁnahsmgpttam othto imiugela sxgxheémglfanctiam (e.g. signal
enboa'qen s of the invention, the term "agonist"

r GIBPLCUOR)-a nol ecul e that binds to a nuclear receptor

and 1 ephdid® ‘@oGepRE&HIVALAS to hdlBaIE vﬁﬁ@f)ﬂhﬂ?ﬂ; §tar%éﬁnolecule
term 15 nore specifically refers to a nolecule tha
azmdec@sgsa Redeachivaingi on abgecraasld anregp acmﬁtyr ofitheotraget molecule. In

I?{Pag(gie n(g uc#%g%uonagﬁéj \L}%{nog er nit 9 d tlilat Lmd to a target
ﬁBIe@ﬂ@r’tb%preﬁﬁfg&{eﬁtr&%c dptiﬂﬂ &ty %p‘i‘&‘s GhsiBhdlg fullctfon (e.g. signal

target nDIecuIe and uces or recruits a

cleansgwitiondor f or blndlng to the target nolecule. 20 In
enbodi of »l | 1Aa00

* o TR i SeblBKELIS 2ol B AR 8% Dt gt s
aindudes OF iciwitsen @padtivptoe adindingito the segemislebutent s, t he

term ecifically refers to a nol ecul e_that
alters ng@%oc@wﬁmééé itBH Iygntion §aq HrEm ‘AgARSY nferpitap molecule that

CRARIRSa hilcl8ar' e ﬁ?&ranﬁergﬁ'@ittsoé cb! Q@ﬁvdg&o ?H@séj él‘hﬁ&&lments the term
interactions wth co- repressors term "parti
agom specifieilyr sefers @ raoh@dnsnhk: it caltens rgmet@:paessmngby inducing
cul n has .the a I to i nduce or..recrui
Brhaandhang h agut SRipr HgF PHIRRIP e diqnicgassions with co-
t@mggbﬁﬂolecule It should be understood that the term

can include nDIecuIes which may recruit a
co- act Thesteon “aunfagonist? eafefsyo & moleaulawhichbindsgon target molecule and

RS P SRk T g R KRR e Bl cctres.

30 whi Elfbnli[ﬂ))dlrhaﬁé of theanwRtibgRhE RBAI“afilabenist ke tY atnhdl8cule that
a co-activator. The concept of partial agonismis

tbipdsiora ancleas yecentos and fecrgto Q@IS I these embodiments, the term
P&Heu%&%éaﬂgsge%grs to a molecule that alters gene expression by inducing

conformational changes in a nuclear receptor that promote direct interactions with co-

repressors.

The term “partial agonist” refers to a molecule which binds to a target molecule
and has the ability to induce or recruit a co-activator and a co-repressor for binding to
the target molecule. It should be understood that the term can include molecules which
may recruit a co-activator more strongly than a co-repressor, molecules which may
recruit a co-activator with about the same affinity as a co-repressor, and/or molecules
which may recruit a co-repressor more strongly than a co-activator. The concept of

partial agonism is further discussed below.



The term"ligand" refers to a conpound which is tested
for binding to the target nolecule in the presence of

woreonalosanee of additional conpounds, such as PCT/US2003/023247
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‘or a ljgand, target npl ecule,. .a

co-regulators. This term enconpasses chem ca

conmpounds of any structure, including, but not

limted to nucleic acids, such as DNA and RNA, and

pepti des. The termrefers to 5 natural, synthetic and
virtual nolecules. The termincludes conpounds in a

conpound or a conbinatorial library. The terns

"1 gan?ﬂhew:mﬂ "ligmhdé’crafe&s"toaT@nfhpdundy\dm]S' is teldtae] ﬂ'oebfﬁfﬁling to the target
"tissue-selective cQ-requlataqr” or "tissue-specific
cBofesylsiaths preseace pt of apegnce %@é@m@l&oﬂ}m@j D gich as co-regulators.
v q L : ti .

o PR R ppRhESs PRI SORBbuLD B RRL SRl AR, but not
nbmited tte mackeiorvatitls, t dueh taarINA arkdD RINA eandl peptithe Tler tesm refers to

"myltiplicity of nolecules, " “multiplicjty of .
Bt et e il e T et foclides Fmppiapdsrin apompound
abr 4 &AEHindtBRaIAGUTRS terrh® MRAMAUSA “UholeQNE B4R Y FonymbiE,
term"function" réfers to the biological function of &

t ar get Thotasma|“Gssustselectivasco-regylafora op ftissuespeqitip to-tiegudator” refer
pol ypeptide. . 15 A .‘thermal .unfolding curve" is a plot .
of ¥hEBmTian ol i gEPTRedcPL Rl Her PSR i ebieBtfler tissue
Ofrefer@ititl¢i ¢t SdleddivelC bRdrCothei Hstes avitibi Ghayontefact with the target
tenFerature. The ternms "bind" and "binding"” refer to
amolesilsr act i on between two or nore nol ecul es. More

speci fical ty . refer R ractio h n
as non?ci)%aﬁ‘ee n% @@gﬁ@lﬁ%@ Ogeﬁﬁgtgﬁleg I i‘%@?‘& ﬂgltr% é\}‘ tchiijxég?nds, or
mhheltiplieity aff coatabiers"agier & aileantiviembredes, coripoimdsgotidonitainers.

" " .and, a co-regul ator. The
ter m " hBUIFRCAMRYAn oreles dp e biglogieak Bingtien of  argetanelecule, such

I 5 Lhe ?ﬁl@ﬂéﬂ{, HdeR $SRMESRIdet he anount of heat, the
conc nta at i onpglget Z’ré@n‘tﬁl eor the concentration of
denat uAdthermhbunfoklingepurie"ds a phot of teephysigalehangeagseaiated with the

R O S8 8o E o e
PressutrEe tdri ‘GRENUndOfbiddind erdfer foNf HROGEAIN Btwesh Rfo or more

detergent, or the concentration of denaturant that is
regleciles More epagificalliicthedamnsiegfercty &t iggbmpstiom| suchams goncovalent

VB, R R RSl ic? 33 o, APoseeelfiind o tare
| moleeals Lot ligand Slafgedf®ldcile, Sidedéd-tdgylatdypdi fi cati on of

the stability of a target nolecule by a ligand |

i ndi cates terph{ mpdidicatiory oh stabiliy's referst 9etheaghyage in the amount of
" i foi ' f .

TRESEH B Aofleot P HREIRY o RHAE Bt cpoanaton o

sdenaturart yhafis teheirdcbiogatsemgieenidegradnaliphysichlrvhangeinartaget protein

of a, nol ecul e known t dify. 9
that is oun(f gy one or more ﬁgargl%s, re%ttwe to the amount of pressure, the amount of

heat, the concentration of detergent, or the concentration of denaturant that is required
to cause the same degree of physical change in the target protein in the absence of any
ligand. Modification of stability can be exhibited as an increase or a decrease in
stability. Modification of the stability of a target molecule by a ligand indicates that the
ligand binds to the target molecule.

" The term “further modification of stability” refers to an additional modification

of stability of the target molecule when in the presence of a molecule known to modify

9



WO 2004/ 010108 PCT/ US2003/ 023247 the stability of the
target nol ecul e and one or nore additional nolecules.

woeog/01Epeci fically, the one or nore additi onaPCT/US2003/023247
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nol ecul es can be co-regulators. The term "unfol di ng"

refers to the loss of structure, such as crystalline

ordering of arnino acid side-chains, secondary,

tertiary, or quaternary protein structure. A target 5

nol ecul e, such as a protein, can be caused to unfold

by treatnment with a denaturing agent (such as urea,

gthansitsbiliiyuof hiydtagéd arolatale aid guarirdimoiraimdditional molecules. More

t hi osuccicinate), a detergent, by treating the target
reeedienly. dhe PRI SAYH .aéc,htlspaq eRtes C@ﬂgepaﬁ@%#ators-

ol ec u’!l"ﬁi teﬂﬁ o D1 ARY REDSTo B1ER Wf%tr‘ﬁaﬁﬂzg §ucg1TJ§ecr%s%the ordering
physi cal change" enconpasses the releasé of energy In

t diarhino rcilf sidet €hainsg bkdcondarlctattiary, foe qabteorapy proteinfstructure. A target

te%'g[ﬁgﬁlﬁi §n)lc _ga}e? OJ 8@?}&%41%‘ ﬂ‘?%‘ﬂ’gg‘% g‘?e git;‘folﬁ ng?et%ﬁaéﬂ g¥ith a denaturing
| adit (sueR o) drbd lahidihflh hOHBLHIGAES Sor! Suanldifbfs ﬁﬁ&gfecieinate), a

em ssion, fluorescent energy t (ansf’er, absor ption
ull¢tergentobetreating\ths tdvges nholgivle with gmeseurenpsakeatiapitiee tayget molecule,
i nf.rared ect rosco or other spectroscopy nethods,

C?Fa]?ygaé%' qti rtsﬂiéab??)‘gl?%fb'za.t ion properties of light,

changeshd ferhhhpatardnaidd” Qhchnpaasdst the Felehsel dfuleRSCRNhe form of
15 em ssion, changes in the rate of change of ) o

f lightros hednthe absasptien peeqdrgein the forar exHghicas hept, thangapin turbidity
c N f . ani r .= Chan ]
DAt b BOER GRS AL AEL B aCR0 B Rainlrofor fo fluorescent
t eth3kidht ffuoredtentcdn@ngyeBarisfercatisyiption Afivtirdwolefoietisibadlight, change
the termrefers to fluorescence, and nore preferably

t BreaguiRble BX dnEared MPSETasFOPYFPT B1DEE sRasEiescop Bethads. changes in the

b olhﬁ'ia&ibﬂﬁiggpeﬁ’@esaopfigﬁt%ﬁae%f gr?ﬂéegﬁcilﬁﬂfatfoﬂ 4 ]pperties of fluorescent

fTuoresce reporte e use

f émissies,cadnraongest incthairateest ¢hangmnf flooreprente bmerutido | (de.n fluorescence
[ ¥ve| nown to those of ordinary_ skill.in the art.

BTk HBE, b BHPRICH ARSI D IR Sain Jluoggectie” resonance
487y P tansfkd ohgeh tufblIRY déd@lgclﬁid%é/sei'h dnzyReRcRlitPitRBably, the
physical change associated with the unfolding of a
pieonaelarsds flyoteagrnce,and ahorp arederably te flyorskcense emission. Fluorescence

temperature,. denaturant ., .25 concenptratipon, and

oFRBSGR s G B Alnoif 8RR B R B8 prmeriy molecule
I thehs dfdlublceiida fBnigies foemenitn Proteiffunfdl@mpad we&hewn to those
that is required to cause a given degree of physical

colaprgmarshslall dmtheeart. or example; spetEftink Mtk Bigphypisaloh: 66: 482-501
nﬁb?4jigands, relative to the anmount of thermal energy

that 1's required to cause the sane degree of physica
changeAn n'ubhfuddihgrq@ete"pisos glot of tHehphyditah kbameeassbeiaey with the

leig%gglgljgegp glsgrlg’%lanf :qgn : tti(?rg r@fr'r%lara?r}e?e?is ls{léﬁ/ as(,: ?enmge?ature, denaturant
concentration, and pressure.

The term "modification of thermal stability" refers to the change in the amount
of thermal energy that is required to cause a given degree of physical change in a target
protein that is bound by one or more ligands, relative to the amount of thermal energy
that is required to cause the same degree of physical change in the target protein in the

absence of any ligand. Modification of thermal stability can be exhibited as an increase

10



WO 2004/ 010108 PCT/ US2003/ 023247 or a decrease in
thermal stability. Modification of the thernal

wgar@biokiny of a target nolecule by a |igand ipdi/va10e3023247

10

15

20

25

30

that the ligand binds to the target nolecule. The term
"shift in the thermal unfolding curve" refers to a

shift in the thermal wunfolding curve for a target

nol ecul e that is bound to a ligand, relative to the

thermal 5 unfolding curve of the target nolecule in

the absence of the ligand. The term "further shift in

tdrea deerenR! inutHetrhali sigbitityt \ModifiedtRinsof ¢heathendli §ti1b1ﬁt‘31 of a target
shift of the thermal unfolding curve of the ta

ribpleele &y rigand mdigates shas dslégand dinds tphedangeemp & o0
shift ']f“ﬁbet hg%ﬁ&' in4Rs ﬁle%&%\él‘gﬂfd‘ﬁg]a][wé hfeféréw & in the thermal

nol ecu one or nore ecul es.
sypEeldirigealriey fortahiarget motecutenthet ladxrbunal tmalhgamrl eelatmstocﬂxa thermal
10 be co-regul ators. The ont aC(HJ g tar get

pldingesuryeqidhe tagget mal uieolnﬁ QRIS
ol ecuf {e%SMér%ﬁ aﬂt@lettﬁﬁ'ni'é‘? Wi e r@f%fsel%nﬁldaddltlonal

for I ng. Less broa contacti ng refers to
ts]nnﬁu |0|ﬁ ghe ﬁmrmdllm@oldmgadmmobﬂle\xaﬂge‘amhgubfwla’emml bhe |pmsence of a

SerlseTie dBPER o s G efpRlineplie ikt Pt fieuertuolenye pad one or

rlﬁfn%" RAdIRnhNBoRLNEN MG shétefidallyIk o b flekSaddifidhal ARlecules can
nol ecule to be tested for binding. M xing can be

desceomysighlatossl, f or exan‘pl e by repeat ed upt ake and

di sch e.thre "

cont ac &er?lefcé’gga fi‘%g quﬁle(gurl%t r|eoeﬁ y n&f Hlacmg the target
bebleeals heluticl 96th meomeleelﬂamd bd @crﬁaiddcfdraxhdaneLess broadly,
tested for bi ndi ng. _Contacting can occur_ in

cemtasting refers to Biedrming: sWitlipgeshakipg o8 mbéatmdbftawelutwn of the target
Confegﬁlle eanh%? ?no?lgd'u?&fbege "§&%er&|daﬁ)§ q)]gﬂcf‘nsg Aot ec1ﬁca1é)f contacting

al ner cont ai ner to an
orefezin m‘rﬂxermixmg/\blﬁ thb tztrga meleaﬁlb ovithathd motedude td be testekiefor binding.

fj@éﬁg 1 gclclrc])gllép Ca?qr g@p% g}j rep-leg‘gg:u%rag]s @gg B arge through a
{‘ﬂﬁéét@g HPePreféfhlﬁ&ScorﬁéBfﬁktl%fers & he eqdll"'bx‘ﬁﬁ@x? de 'E?x{ﬁlﬁg ‘Bfatween the

i nvention, the term "container” refers to a
i tmgt pmtcmvaakilthmmnlmlmtoeb@tesmdcﬁombmdmg QuBtasting ean Ioncur in the

nbodi t f th i ' that.bind ta th .
RO BT i reed Aol b BB REHE RS be5FPIcY drf Placed in
bihedoht@ingr.t ar get nol ecul e in the presence of one or

mor e ti ssue-sel ectlve co-regul ators. The term
s cr ee?ﬁlnmtgrm r'epuipiger) e’ﬁféfsaﬂol apytvgsscher ekasbendn which the receptor and

tar ge?Jl e 13 & te?tgﬁr\%ﬁl Ié] a} Oéantlg%k)f%%g 'fl‘#et n}lo'cgllltg%elt"o Iﬁompasses

nol ecu enat ur

urhetiai thBes (LR test hetRB] MBrEtubese skl ailvenes a:td)emémbbdﬁments of the
or iterative, process, in which nolecules are tested

f igwensiong fhedfetn "eonBRTe refersoanwelh b p anwall spigroplate or microtiter
plate.

In embodiments of the invention, ligands that bind to the target molecule can be
screened for their ability to bind to a target molecule in the presence of one or more
tissue-selective co-regulators. The term "screening" refers generally to the testing of
molecules or compounds for their ability to bind to a target molecule which is capable
of denaturing or unfolding. The screening process can be a repetitive, or iterative,

process, in which molecules are tested for binding to a protein in an unfolding assay.

11
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I I WD 2004/ 010108 PCT/ US2003/ 023247 As menti oned
above, in accordance with enbodi nents of the

wo paoafotdlon, the tissue selectivity of a |igandP€DUSH03/023247

co-regul at or dependent target nol ecul e can be

identified based upon nodification of stability of the
target nol ecule. Ligands that nodify the stability of

the target nol ecul e can be screened for their ability

to fiu-ther 5 nodify the stability of the target

nol ecul e in the presence of one or nore tissue-

sel ectAy enehbiofcRDab@epis acdomda:ne @Viﬁo dinbediimentsoo éref MyeAtion, the
t he screeni_ng, one ord% gands .g. of a set) that

saR yelepitvitt abp) ligapdotor i, éo'tr%% 9r HePadgntctasgs IB@ecule can be
GRL: wue@ﬁ tupoﬁ *}ﬁodlﬁéa@l%fl mtaﬁﬁ aﬁ: e Rl Ligands that
el ect eac a

trssue-s ve co-regulators
rmbdlﬁpthecstibﬂﬂgfofCthattai"ge‘tenslﬁcﬂlé) cIJIn betsaregndd fooltheinbilitynto further
each .of. the ers can n be treated tq cause
tm@dlﬁég@eﬁtab tqrgetulﬁpfgp e 1)51\ tﬁlﬁﬂpq@g{:e (9% %eor more tissue-

%&gﬁ{,@&@ﬂasgm the unf ol di ng of the target nolecule

can be nea An unfol ding curve for the target
nmol ec uheanf cmbcehmmtoto performaiha screeniag, odeeor ligands (e.g. of a set) that

JERGEF B P of \ba e o Hels B o AP DI AErs e ageet molecule
ahg/ e dOmbr)tidshéesdlettivt GoReplbtoreinf éh!&:hto'iffé takipkityl 6f containers.
nmol ecul e in the absence of (i) any of the nol ecules

f Fhentarges neadecudmify each(afi the wh@tam@rs ¢aélgﬂnplatbg riepatedofoeqguse the target

JBPBehE dorREHRL PR, AP RN b O MROR dtfle taree

trabgeiile Moah eseUmeasufed. e ﬂﬁﬁ&ﬁﬂg: euﬂ/fe foh&he target molecule for each of
ti ssye-sel ective co- regE@ﬁat aors, indicating whether a
|qog&mpr$ ganaﬁhelaeg gﬁ@e@atéci h gh ﬂ&gmlétngcﬂquﬁ @I%Yabwnpzeﬁd to (1)

ti
co r egutﬁat or. lki@td r ang/?lf'tg a 252#1180 élgit?lgbé{“?‘(et )f;OI‘OTfhe target

trheletule gettherabsace ef |(1$ anpdifdh¢ ewbléonles fromt the rsetcadigre(ii) the co-
in the unfolding curve of the target nolecule. In
JEBUAOhodi nents of the invention, the tissue

sel eCtBé@eH geﬁ iR éeh&%fé‘é daf, ofle 681 AEAhAWAEmELRE @%Qﬁed ligands
target nol ecul e can be detérm ned by an anal ysi s of

niottbenmedify thetstabiiBy wb theftgrgetimolelele im thespradsint¢ of/the disshe-selective

ticu hermal unfol di ng curve
Rl JovRhin nirh  HEShd G Bonthior e8 bephiy R e taree
URbRL 6l Rehefi Wid/Sref¥inc@ of Afigat-seletiBelotregilatir. IR fitHee Bit@ication of
for their ability to fin-ther shift the thernal

urigtalityi efghe target ragleeule is indigated by fetherchange fie the unfolding curve

Py or nore co-regulators. In an
nf‘f)igdl néet?l{()l cr&fehe i nvention, the screening can be
ac conpin gh&dnihodinkéhtcofthadivientor, e tfisst@sdledtivite 00h tigand for a co-

with one or nore of |jgands g g( of a set) .that
siepwlator dgpendent target moledulc can be détetmined by an analysis of molecules that

modify the thermal stability, and more particularly, shift the thermal unfolding curve of

the target molecule. Ligands that shift the thermal unfolding curve of a target molecule
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.

In an embodiment of the invention, the screening can be accomplished by
contacting the target molecule with one or more of ligands (e.g., of a set) that shift the

thermal unfolding curve of the target molecule with one or more tissue-selective co-

12
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multiplicity of containers. The nmultiplicity of

contai ners can be heated, and a physical change

associated with the thermal unfolding curve for the

target nolecule as a function of tenperature can be

nmeasured for each of the containers. A therma

unfol ding curve for the target nolecule as a function

ofegtllatmﬁhﬁéad:he)f eanukiphcitybofbentpimes. flednulfiplicity ef eoltainers can be
foldlq? curvye that ar e, nera&gd can_be_ conpared

2 pRy¥cab £hange agord therpyad pafokbing eipry for the target
apd e@ﬁleta‘g 4 ﬁ%ﬁ il of eﬂ@z{bserbfaﬁlﬂé' %sﬁi‘érdvﬁr e%&H ﬂf #€ containers. A

target nolecule in't nce of

nthepral|lvesolflingrourveefes ¢he targbt axolédulg as & enation rofderhpdratuse can then
I n enbodi ts. of the reenln thod, the_ containers
oSBTk b PRl GO R FAre e gepeimia can be compared with

t ﬁ%%ﬂ%ﬁ@ Sther B rA!! M&Hﬂn@'cﬁ%e%nd?@f‘foa@ BleShéhal ﬁﬁfgldmg curve

heated simultaneously. A physical change assocl at e
wior thet thkget mmotacule intlicoabdeneg o6 i) ameof the gatlecubs fewu the sethmnd/or (ii)
ﬁ?neasur d after each heating interval. In an

gPﬁ%ﬁué 8bodi nent of this nethod, the containers

can bemheabedinidhts? of Y isete&iise AFhdd Nthe | Con@HRQS! BB BeS heated in
of the invention, in generating an unf ol di ng curve for

t eryals,ver aengmpkteneratures. lheranltiphiciey of aoptainersenaxhe heated
b
SRR3Rl Rl SSHAHESHE el g of the v

entoledulewah tef medstrddnafen tehchheatingriatetvall Tnheh dleefidt@lembodiment of
unf ol di n urves, can Ee acconpl i shed by conparing the

héPp‘BPtth’ttE‘?rﬁ%‘?t%‘PEﬁs @én erhsagrd leacqqnuﬂmscfasfhgorb ur ve.
The ”Indéh%&ﬁmte gB? 1f)1§’m elgegatté &@Eﬁférm ¥e for the target

m dpoi nt of erna
bmoleguld) 4 ;hedaalamﬁ)hda@ musvengmr’netpiwb;l amed funkﬁmnmf temperature for the

those s iI ed i e art.. See, for exanple, Wber, P.
aré’é??me?:‘(ec“e}neﬁ\?[h %ﬂ%ﬁ?ﬂt%%‘s 116: 2717- 2724 (1994);

and C pagh enbdMim8it Flthe inkéRfon, Nﬁﬁﬂ)arm@‘ﬁéj themfhl un%l@m@ curves can
90: 2994-2998 (1993). For exanple, the Tm of each

t breageamplistied| by engopsaing shecmidpomt teteperathresdlanfieach unfolding curve.

Ol 18%%9 ng ut% er-!a-gﬂﬁ d/bfd,i,a'l {é f or?%%guégmelihﬁ(} hter attrtlhermai unfolding

Uﬂfr@é dﬂmgr,.pwrme feadily &aemﬁﬁ@Eﬁsufgnhﬁmug well Hnbemab me gkilled in
i of the nolecules fromthe set and/o

0 the b s b s, WEDERE @oﬁté’éb P, ChemeSamt 14271 -5h4 (1994);
g 1ogpa Mt 80 1281 R, WIBE B81 oLl 00Uy oD be

sim dred to other entlre er mal I
cur VesF(brsexampie;nnheltH ofiieadhy thefrahl tutfoldéng Earve @na:imidentlﬁed and
te %%%‘Ha?ec{ h y Hagl#élrf%&? |1:th3| on er%ﬁérvm%l 81?1[3)1({3 I’?g gl?rves and?or to (2) the
thermal unfoldlng curve for the target molecule in the absence of (i) any of the
molecules from the set and/or (ii) the co-regulators in the containers.
Alternatively or additionally, an entire thermal unfolding curve can be similarly
compared to other entire thermal unfolding curves using computer analytical tools. For
example, each entire thermal unfolding curve can be compared to (1) the other thermal

unfolding curves and/or to (2) the thermal unfolding curve for the target molecule in the
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30 unfolding curves and/or to (2) the thermal
unfol ding curve for the target nolecule in the 13 WO
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the nol ecules fromthe set and/or (ii) the

co-regulators in the containers. Based upon the

generated data, one can determ ne whet her any of the
screened nolecules further shift the thernal

unfol ding curve of the target nolecule in the 5

presence of a co-regulator, identifying whether a

ngbsemde! &f (ip amn of geanidlecales drdna g bettandfort (fip theaegeégulators in the
nol ecul e when in the presence of a tissue-selective
centaiggibat or. In this way, the tissue selectivity of

the |i

The ot hodargs iy EersPEEla et T SRR MG E B 2P he scrcened
dmbbctﬂbmifn@hemhﬂﬁﬂ ethelthgmuﬂsmfbidmgsburw odnidhe otardet mhdlecule in the

shift the ther ol.di.n urve of a target nol ecule
aPrésenfﬁog? £9 1 at‘?r 6{“ ‘P%Hg #4 mglscHgds g"h%ﬂnéﬁé or antagomSt of
dﬁ‘. gétr}hmcxﬂ@%@ﬂnﬂﬂgkﬁ&%&%ﬁ'ﬁsﬁe-&%ﬁ% co- fr@gﬁuﬁal%&r In

ft "the thermal unfolding curve of tar get
niblisoway, ghe tsasumseé@tlazﬁs ay thedigand for dagptargsit mOﬂqcuteocan be determined.

proteo SIS ce bi ndi rotein ti bod

b1 i no et of e britsneist o RaCaRorls oERHaRRGY yhether igands
Pihat Shift, ardll/drf ﬁfrﬁl@f isRilft ieNMbRth] tienfolaTebidrvd @ d @it tmolecule are
and protein aggregation. Such assays are well-known

t distined Swnp megrods Mgt dosnat [invalye deternyping wistirsmelgeuien shift and/or

SRl Sy, T 05 0t L, gy o o

Nagcedtib@fip 1@ proteslslsis, MirRcd Sﬂldinng yioteiapaibody bxﬁdiﬁ’g by protein,
extent of folding and/ or unfal Eergrgqaff the protein . in

tW@ %W@g@??@éroaﬁ gnding efpratsi Ak hindinede gmmopdizsg ligand, and
d
BRI abBbeRIORT SOEh a0 EANALRARAER, #OSOBE ofdiRl (Rilflin the art
tEOIt mm;ae gee UiBl PaieheNohi5{I8512A8; aD U $iePatet Nof 5,689,682, These
curve | ecul.e. [ _.SCUSS Ve, )
sk SasBes fidoseauiry- oy Baeet NEi- 3 85 ANes§ IS Bivolve comparing

Nl Q&HhE oL RAMIn® Bnd/6F &‘tﬁ’ﬁ%é &f thé B?otéiﬁ'lﬁ eYprbSenke bﬁd"ﬁf the absence
modify the stability of the target nolecule in

peege nmie@ﬂe being dasied efoe chindimgc olhesgy Lamr@ches:aio not involve a

eé%gr? int n ﬁ ?trgat e(?fr tﬁ%If S TL% lﬁlnggl il{ %gf?é dnolecule shift the

aﬂx@nﬂatunﬂal&ag@hrvefofmé&aigefmerécalé ti ssue-sel ective
co-reqgul ators for the target nol ecul e, including

co- act Ay étssuge%h‘anv@r ligands flgh mogifyrthe stability: ofihe ﬁargﬁtcr@olecule can
t Qé? sérlg&%g q‘? {fl@ %ﬂl m}ﬁlei Yndk ﬁ? tfd gﬁb lﬁ§ X{ ﬁfeot%l&%t molecule in the

eclea erre o' as a
npﬂesamb ef.a hﬁsutalseleeﬁﬁobdmégleMr {Hoe dxamglet ligahdsCthlak ateSknown to

fart er i.fied in the presence of a gand from
‘2}‘1 @eétﬁqﬂéwg thetagget mpdecy %ethe\ﬁatesve gatfﬁéaﬁ’&‘i“‘d @E identified
nﬂésﬁg-%lgctﬁl% co-regulators for the target molecule, including co-activators and/or co-

o
-

repressors. For convenience, the ligands known to modify the stability of the target
molecule are referred to as a “set” of molecules.

If the stability of the target molecule is further modified in the presence of a
ligand from the set and a tissue-selective co-activator of the target molecule as
compared to the target molecule and the ligand from the set alone, then this is an

indication that the ligand from the set is an agonist of the target molecule when in the

14
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the set alone, then this is an indication that the
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nol ecul e when in the 14 WO 2004/010108

PCT/ US2003/ 023247 presence of the tissue-selective
co-activator. In this way, it can be determ ned that
the ligand can act in agonist fashion for the target
nol ecul e in tissues that express the co- activator. If
the stability of the target nolecule is fin-ther

gp&&ﬁdee&f th&tikFB-selebgRNERagtvator. B thisoRay if éarbd detersdihed that the
nd a tissue-sel ective co-repressor of the target

dighiet cAneack én agaigsfashdon forithetargat graleqult Bciissuesiiat eupgess the co-

ligand fromthe set alone, then this is an indication

£RRYa e | i gand from the set is an antagonist of the

t ar getif el fapilitg o@8 thrget Mbkecpleds dmaleerahodified in the presence of a

tissue-selective co-repressor. In this way, it can be

digeed fromedhe 18t and e tissugaeleciun couePiersos fatiniagget molecule as

f ashi f r | €54 | is i

PR 6o 5L AORETRER Gl Abioteiel W it i o

shdit4tionhatt the ligadd frofmothdiseigis cmrantagohist bf theariget molecule when in
be screened for the

nol ecul e n bility to ftirther.

TS AL B teresnet or e Al 10 TRl

i ﬁgéﬁcﬁecahrhc{ ﬂ?arﬁﬁ%ﬁﬁﬁ (}Fsh@én foriths BHSet SR618&I1¢ VP tissues that express
gu xanmple, |

co-r ator. For i gands That are known to
ghe éd-replassdarher mal  unf ol di ng curve of the target

nol ecyl.e..can .be scleene 5 .,against. a.panel q

i dent ilglﬁnélar?}’:i ligapds ﬂ‘ﬁﬁ 51?1%, %e gggrp gﬁﬁt.}fgﬁiﬁgsc%$ o{“ the target molecule
tah BB LscriPARCHRE the abilitg ltd Birfibr GRIfiAGE i@l SnfoldddgOgurve of the target
co-repressors. For convenience, the |ligands that are

knaleenle oo e presenpe of Retisved-salertive sorrgedaion Fasfexample, ligands that

t ar get | gcul r r " "

5% BB S s e B rafl Py St e et mpfRbyle can be soreencd
tapabet aNPdnel W edérifiedi tissuesspedifié toodegulatore for2the target molecule,
presence of a ligand fromthe set_and a

tinelydiegseoracivaiges apd/at cPYERIETSORY fopceondenignce. foy bgapds that are
?ﬁlg%%%&pﬂfe%%xﬂga}] tutﬂ.ﬁgghg et the @d}get:t_txﬁglel:ﬁlg AR &R to as a

Set "al one, is an indication that the
| iset2irod nfdlezndeshe set is an agoni st of the target

e e SN b S, BB e
f%?sehb? 3rd, ﬁ?é}ldaﬁjorﬂ thedQQNARL a FtASIH-Qledti9t dobftivalof ¥ the target

ecul e’in Tissues that express the 25 co-activator.

| tholetnde bh ermpdreditoftbe thrge) naaleande ufd thp digand fem theses elone, then this
is ftirther shifted in th esenc i .
e auficaliy G Eihot Tl e LS5 Ry Rt AR when in
1@ PRdsendBRIfARItiSSuUB ScleOtiRAERECtivator N thRMEY, iN@netsaidl@ermined that
and'the ligand fromthe set alone, then this,
the ligand can act in agonist fashion for the target molecule in tissues that express the
co-activator.
If the thermal unfolding curve of the target molecule is further shifted in the
presence of a ligand from the set and a tissue-selective co-repressor of the target
molecule as compared to the target molecule and the ligand from the set alone, then this

is an indication that the ligand from the set is an antagonist of the target molecule when

in the presence of the tissue-selective co-repressor. In this way, it can be determined
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is an indication that the ligand fromthe set is an
ant agoni st of the target nolecule when 30 in the

w@e@genaes of the tissue-sel ective co-repressorPCI/IS1003/623247

way, it can be determ ned 15 WO 2004/010108

PCT/ US2003/ 023247 that the ligand can act in

ant agoni st fashion for the target nolecule in tissues

that express the co-repressor. The present invention

al so provides nethods for determning the tissue
selectivity of a ligand for a co-regul ator dependent

ol thgé?lde% tBaSHEhdBRist FhiciCkorahe thrgbtufroltile in tissues that
nodi Ion of stability and/or a |ack of further

Slpréss thercd-teprassdrol di ng curve of a target nmol ecul e. By

"Iack f further di fi.catian.

tar ge hegprRcit dnveongss fl?arpngf‘ %%%Q?H & |%§1€t&$ﬁng the tissue

§‘e% toY aq‘ifgaﬁ(hﬁ)rta%%gulaf@k @épindent thrgel Bolredla basedain the lack of
ere

s ei ther an insignificant further chang do
ﬁmﬂthmodrﬂmhgleOf stahiliy am |al1 '-“}%1 ng Cur"e ofa
nol ecul e in the presence of both a I|gand fromthe set

én‘g?f“:leegul ator (as conpared to the target
ol ecBlye“laélcfj of T@tHer asuifitation 6hstabidity of Bye tdrgetkmolcule” or “no
further shift in the thermal unfolding curve o

fiarthyemodification of stablity Abtherigrbmolagpie” ¥ i Pt i e is cither
gﬂ;ﬁélgﬁgggﬁuﬁﬁe{) hérfé@ SrPh SR E5HkE in thb éta?mﬁ@a{)‘f the target

i S7eft Rer =an i nsi gniticant farther chan
afolétald arthé pfesah:ameothra ligemdsfnirh theoset hda Lo-regrdatom as compared
unf ol di ng curve of cialgrget nol ecul e in the presence

&7 ths tepgianelecyle and e WdheFety co-regul ator (as

c Onpa'ESd { ﬁgk@r ﬁ?@ﬂ id"e QR ARbIdiAE chifve dfthe tafidt molecule”
the sé %6 [ mentseof the i nvengl on, whet her a
lot gwcﬂur&rdr shifininghe érermglomifeldifgaeive af fh@rtaget molecule,” it is meant

Gt it BT S B TgRt BAEE REREGR ol R 6 TH @ of the
anfal G\ d2Ry Slrve bRl thrigkt MBIECEle ih alﬁ‘d(pxeienﬁel of Béigarshirbin the set

in the thermal 20 unfolding curve of a ta

moél of alce-regwator (as corapaspd tnhe tarset molesule ad @é Elé@%q fremdhe set).
act | vz_Por bpl i Ogs ﬂngg{ JEWiRaR a tl&?n %rpﬁhtagomst fashion

whet h I'nan’agoni st
GOr & @g-ll*églﬂzﬁbr d@j@ﬁdﬁiﬁ Iﬂetrgétaﬁ@etulam adiskie dan ‘t& 1t1enttﬁ¢d basgd on the

be identified based on t
rlmiq of e“@nthe@ rinedifigtion; of tpbi PB of é%%tk 64 EF&W (SBift i e thermal
318 {BF o tH.l'[g 1M1 WY nﬁ’fth@pfe@ér&%toﬂ@kl@&l@lsélectlve co-

en g $He pr ese a tissue-sel éctive co-
reRAVASS dh . ot}ibrldrxgmddanbﬂlel 1de¢rtt10h; wlicther adugamg a¢tﬁ in an agonist

?fg;bg%? nqlafélf c@];qags Iaq%g d%é’qﬁmpgtgf}grgrge @ﬁ{l ﬁalsglﬁa r}%en’uﬁed based
U the ?zﬁﬁ( of furt] ﬁ?ﬂﬁﬁéaﬂ@ﬁ of SBBilify aﬁcﬂ@r 1adledn ﬂli'théf sfft inh@e thermal

targe or their ability to farther nodify
turdoldtrabéurieé pf a target molecule when in the presence of a tissue-selective co-

repressor.

A ligand can be identified as acting in antagonist fashion for a co-regulator
dependent target molecule in a tissue by screening one or more of a set of ligands that
modify the stability of the target molecule for their ability to further modify the stability
of the target molecule in the presence of one or more tissue-selective co-activators.
Methods for screening the ligands from the set for their effect on further modifying the

stability of the target molecule are described above. If there is no further modification
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further nodifying the stability of the target

nol ecul e are descri bed above. If there is no further
nodi fication 16 WO 2004/010108 PCT/ US2003/ 023247 of
the stability of the target nolecule in the presence
of a ligand of the set and a tissue- selective
co-activator, then this is an indication that such

bf ﬂférb@ﬁbﬂﬁt?'toﬁ‘ﬁlestﬁf of Adleetle ih fhe BBEROOBF shg{mﬂsbﬁ the sétaihd a tissue-
the targeft nol ecu e in tissues that express t

selectivei qoaao@rvatomhqua@ nats indicapion taa Sl%h ligand P#e thepepgan act in

screeni one, qr :
SeEe TR TlePt fbleRy S o her PRy g RPhcivator
ol ec WrParftapontsh @i aledbd ideitificdl Byluctdeaing daleiok tndréief a set of ligands

kol S5 f B B Bk e
SR B bR g ) Gl o o

QB-abhﬁxt@ﬂs eMettode tfornsekeeningeonarer lﬂmsdrgahésjoﬁihe\set for ltheir ability to
there is no further shift in e . ther nf ol di .

Birthes shift i dhomp o RS Lot the thed st Typ BouR s difboribed above.
lI% et s (Ho fubReS&ift 2@ ShePthbin®st WRTo18ing CutveCo Gile A ét\/rﬁél@éule in the

iI's1s an ication that such ligand of the
pedsena@nofat hgamdamﬁ thgosat sandf agissusrselastive [ve-activajer, then this is an

ecule.in tis ues t ress the co-actli
FRojGHmCiar sk BERY pF dbe Sa G g Aaganrts PoHGhifof fhe taeet
Rl QI Br 3644 tRA Rk prede PR RERBEVAISY get ol ecule in a
tissue by screening one or nore of a set of I|igands

t hat ASigadidap bh edemagd |ast 4etige inhaganast glashie®| et @ eo-regulator
it f
{ éeqc%pigéfgeﬁg} c¥1 & 1% ﬁ'{ h@ gg rsge%%kﬁg% oh%1 br rchto%’b% 4 Eé@ o? ligands that

trh&difeths elability Mﬁthe @argapmﬁ&sﬂf for thd&zﬂeiﬁib@sm fﬁmhes moelafylthngstabﬂny
the l'igands fromthe set for thel r effect on ftirt

b the yaragt mRleculstighe Preperse AfnRne: o FOFC HEUSSEICE Y %O-repfessors

Cl\?ét?lﬁ ? g\}é—&’. ig tﬂ 11 8 foinhd Qet ﬁx@ﬁ' refng’tddrlC fu?tﬁh‘ MBdifying the

[ etargetrmecuelnt

bty of thd taageltrmh(ﬂemulleaamfdesdrﬁ)ed abovm df thegOm no ﬁ,lrther modification
e

tls ue-sgj ective co-r sor
egtagﬁﬁy ©of the targat ni“ﬁffé’i ubfhetmrsseggef og &rgo eﬁule of the set and a
qg&{ﬂ% -Sdledi¥s Qb-@gprfeé%f)r e thli98N iniRla@en kitat ke i@l @F the set acts in
a

express the co-repressor. A ligand can also be
i agponist fas]aadn & th@ tairgey mqheea@eamt@sues shatexpresythe ecpm@&sgr
one or th
ore. op RRERS! o B SE0SPa0 bRl by sgsning oo o

trﬁ@ferof%bs}e{ d)ﬂ ah@s fRiaf ﬂﬁfelthe?fthblfrﬁal uhRldihg come o!ﬂﬂfdlht@eﬂ@olecule for
curve of %ar et m)l ecule in the 25 presence of one

Gheinabaity e futhos R PR bors] nefpldise hEve Qfidhe GHgetBplecule in the

Z@rf:?ees{@%/n%g?? ﬂ %}(ﬁer s% JF eg?’%dé(f ggé)réég SS eﬂf gﬁ fapgdaére\%ng one or
Ohore! Iignt$ 6f thar@e forrtheie abiliey wr ﬁxr@lelsslﬁfthbﬂﬂ&hnulemfblﬂmg curve of

there 1s no further shift in the thernpal
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 ligand of the set and a co-
repressor, then this is an indication that such ligand of the set can act in agonist fashion

for the target molecule in tissues that express the co-repressor.
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in agoni st fashion 30 for the target nolecule in

ti ssues that express the co-repressor. 17 WD

2004/ 010108 PCT/ US2003/ 023247 The ability to use the
present invention to determne the tissue selectivity
of a ligand for a co-regul ator dependent target

nol ecul e i s based upon the ability of the present

| nvent,g %bfli@}{ kS Q8H itk Yprédest nvaaivi 1@SdetRmagotheSissd seldttivity of a
antagoni st of the target nolecule when in_ the

figesk fren ob-regudatoe dgmnémtitmetgmlqgglﬂ isthased upgon the ability of the

Illustratively,..one [t [ g T ,
me@fﬁ?’%@?na%plzgleﬁlfgﬂ Srhg%%l{l %% ea'gi;;1 u?c@k{% ' ,O?ea.g ga}n-{ég% R of the target
GR1ERBNVREOI the pRis&iRe @f tsgaaistliectivedo-feptlatigs. €. g.

Ti ssue 2, does not express Co-regul ator |

or .
. expr eddustrativelst one parfipwarstissue,ie. @ Tisfusyle rmasegiress  pagticular co-

ligand is deterni ;
ir?‘@iaﬁ?li’ g& &g-rgéﬂ%@? g’g% Eié(cso%ﬁ g)?qufahie%? ?gsrug,e ¢. k hﬁ@ﬁ%@%? g&%snnot express
tdrereghlafs Anereex@hestia- it agadiffenent,li.c. t lovser idvel. [If gdigand mrletermined

be expected to agonize the target 10 nol le i .
Py gefhods of Rl Dieperfiicon {0 e 8RRt e rasigpolgeule in the
! ?es?ﬁée' Sf o[]regﬁ]%ﬁﬂel,lthelp he ﬁg@rﬁf e 'b_@léx%éeaed th Thgbhi®8 UBe target
P F R another=i [ [ ustrati on, one particular tissue, =
angleculé asTBs®; 1 baynetxiprBsse &, becansd Coiregulator 1 dgjadtivedn Tissue 1
e.g. .Co-reqgul at.or’, 3. ot her tissue, e.g. Tissue 4,
é@?@%&ﬁ&mﬂ%g&ﬁ%@@? 3 and anot her co-regul ator,

e. 0. @R-4Reer dlifstrdion! ond dattitang fissuelet o misad NYmdP express a
t he nethods of the present invention to be an agoni st
qfartiduter careggtlaton leeg: Coeregwlaton 8. Apetbgiitsae.¢f8: Tissue 4, expresses Co-

Co-regulat or 3, but an.antagop s e :
TopER & 3o apiep Pl oA, PE° B Seafiol 201 41 is determined by
f1R Ingiods oFt the hRedehOaiventtantdbe axpgohied of theatargeasnaecule in the
agonist in Tissue 3 and a partial_agonist in Tis

Jpresenee @%ﬂo-@@l@p}b}h véyn Fatagenist cﬁfeth. g,?;dgolg@ul? Héam%epresence of
\e&g(?-?e%matérrh\f ?t?fo{llﬁ@s YR rﬂ:leolli'%c'a#md 20n $ORLNA BNRt A an a%$é1ist in Tissue
ne

I'ons’0 ese Il Tustrations. For exanple, t
il aigbeist iprEissea®. i nvention can be used to

determ ne |ligands that are oni sts faor, sone tissues .
but  dAR%GHNEEYEN, DY oK et _&‘?’s@ﬁé‘@s P?d]é?l é’?*‘ﬂa‘cﬂvﬁ'ﬁbon’ various
P Hiﬂtioﬁg%?'\fa&%ﬁgﬁ’sr of WBe lilISHESnP Wor SSAIPIS! the REthods of the
other tissues, ligands that are antagonists for sone
t presenemventionpantieaised tglstirgins ligandothhtare peniste o seme tissues but
25 The, bi gl ogj cal. respons f .a ligand can. he .
R RERBist ks HeEpdunee T 2oy JAL GRSty sqpg tssues but
PAGERRAY Neihéih Rbsued, Cli@ings bt Gard anfidBnisRewIr flomef AssDEDBuUt partial
The designation of a ligand as an, agonist, an
aggoaiptrfos otheotissuepaict i al agoni st i s dependent upon the

The biological response of a ligand can be dependent upon the specific co-

regulators that are present and their levels in a tissue-specific fashion. The designation
of a ligand as an. agonist, an antagonist, or a partial agonist is dependent upon the
formation of an appropriate tertiary complex (ligand, target molecule, and co-
regulator) and can be tissue-specific. The methods of the present invention can be used
to identify the effect of ligands (e.g. identify agonists, antagonists, or partial agonists)

on target molecules in a tissue-selective manner. The invention has particular_ utility in
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formati on of an appropriate tertiary conplex (ligand,
target nol ecule, and co- regulator) and can be

wo casoerspeci fic. The met hods of the present | PUEPOB20051023247

can be used 30 to identify the effect of |ligands (e.g.
identify agonists, antagonists, or partial agonists)
on target nolecules in a tissue-selective manner. The
i nvention has particular utility in 18 WO 2004/010108
PCT/ US2003/ 023247 predicting the in vivo efficacy of
drug lead ligands for particular tissues; i.e. tissue
gfédﬁﬁ%FWﬁe iR 88l oJifBie RUE6F dhid 1e8d AphidsSfor PhriiMll RUMRIEH, S.e. tissue
epending upon the ti'ssue of interest. Mthods have |
belectivdelsed idisedveh dor agomists anddattegonisindersndirg upon the tissue of
tissue-selectivity 5 of ligands for a co-regul ator
ﬁ@ﬁﬂent target nol ecul e based on providing |igands

that MNdBodsNRNE beéh BBRtibYd hbsvesforlthd ddtyrmangtiodr ofStishé-selectivity
t he t her mal unfoldiqf curve of the target_ noleg
g

I
aftgansds deina pryregulator degamdent fasget mplequlebased py proyiding ligands that
ftirth di. Lhi .af if
ekl QIR sy SERlE Ao} ¥R e s gr ity A of the target

infbledld anl frémingenieh tpasdefor nidihalsikityl torfutther podify thenggability of
of such ligands in conjunction wth the |lo . ion al
imad/ar ishific thei Hamel ynfelding; furee of dbg destynplpeuley, fhe invention also
r icularl Uhg i heertst foyi Mtk with th
RSt elfil EH B ploWietr skt IERRY, 1 cOGuRtich with the
hdemtificatidthef theic efitsoe-seleetivityt Suchwmethodg aardspartieularly useful in

nmodi fy the stabili and/ or shift the thernal .
afsHng Sueh rlbgénéﬂ‘ tf%/rh arPhpl TGESPIOS EduI cgr figands et pind to the
qﬁ9¥ﬁngﬁ”§nkﬁg&ﬁ.for conveni ence) can be obtai ned by

the” 15 screening of a nmultiplicity of different

ol ec Uligands Fot mexdifyghe stabiligaanskéon shift theshermpal pafolding curve of the
LS b D L5 S SR R QR e b

dicfcbRing RF aﬁﬁilﬁﬁl&di@%ﬁc@ﬁe&ﬂt&hﬁle&béi iFoy examptodigayds that modify the
stability of the tar mol ecule.. Simlarl,

rﬁﬁﬂbé]iiul(éﬁhft traget snolpqule }ﬁ@‘- beebtagied @FéFW@n%“'E [af ngor more of a
t tar. . i ;
6?1%83@51 ehe dﬂ}f@lle'ﬁf Hig?eﬁé%?if%etlhgﬂa?ﬂgf@%%gg? fhe Stabifity BOthe target

r nore o ent 20
rmblecult.eSintiliilyt hesilécuddsi that yhiftothshihetmal henfoldagnelrve of the target

cmeloeniamm B ohisiont b retev-aime TSP obp gHEkEeRS differen
trﬁ@ﬂécﬁﬁﬁ?op &eﬁ%ﬁﬁg ?(?sﬂiﬁ'iﬂeetheﬁﬁeﬁ 'Hnﬁﬂ@i‘ﬁg cBRR JfipusAREmbRcule. In
I on. etu

one m es can be screened for their
admBaidingerito offtil fnwentien, shepiinbery of molérsles dhafegan be screened range
lecule b od sim,Jar to the screening nethod
hing 25 tissue selectivity

 S—y

t
B byl R e p o pillig

of a |M9§@ﬁ’l_es EH b&¥38R1c8 fof NRirlaBIIES ko MYIEF the staBitp6f the target
contacted with one or nore of a multiplicity of

dinbleeule by armétbodisignlar to ta sereerting methad; dsserihedyabgye for determining
tissue selectivity of a ligand. For example, the target molecule can be contacted with
one or more of a multiplicity of different molecules in each of a multiplicity of
containers. The target molecule in each of the multiplicity of containers can be treated
to cause it 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 the

containers can be generated. Each of these unfolding curves can be compared to (1)
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containers. The target nolecule in each of the
multiplicity of containers can be treated to cause it

wao oooufofaabgl. A physical change associ ated w t h PEEUS2003/023247

unfol ding of the target nolecule can be neasured. An
unfol ding curve for the target nol ecule for each of
the 30 containers can be generated. Each of these
unf ol di ng curves can be conpared to (1) 19 WO

2004/ 010108 PCT/ US2003/ 023247 each of the other

unfol ding curves and/or to (2) the unfolding curve for

%r%]‘ﬁt %ﬁ@ﬁé@gﬂ%%? chVed BRABPIENEL tHef wdBMisY cllve for the target

erent nol ecul'es. Based upon the
gobeuktiadhodsenceadany efithd enwtipliovy ofidifif¢rent raglgcudes. t he

screened ., nol I i,fy th tabilit f t
ol oo hpsed URORIRT ERRFOfeth: Sk oy i v Bopad My € boreened
RI&G s ?nc%tﬁ%li the saatiBfobihe fargBiangiecils. A htodifidatibfliol gtability of the

curve o e target nolecule, |If a molecule nodifies
targetnalbéulé isyindicated dytaaehgage othe anfelding cusvgrplithe iargst molecule.

reened.to term At Schl : I Wi
1E4 U0 Qa5 WAL B R SMECREI S i o Btnet
Shiihe itk tisslelseledlieity for thdargetmernald Hyahe tisetods ddxctibed/above.
to shift the thermal unfolding curve of the tar eh
mol ec Similay, anplsered can ha ssreensdt g Weir eaé)hli‘tﬁgtongll ofpe thermal

fOF 4.1 1.ni [ YT AV )
AR5 SIS RS L B O A et o
dbteamififlg figshé edlestivity. Boif &ennepi¢, thotaegatlmalecule emrche ofntacted with
multiplicity of _containet. The contai ners.cap be .. ...
ReR B amoEna! & PRI ordhgEhRtlErltol Gt Of Romultplicity of
B {TREs, YRk Q:loﬂfaﬁ'&r : Ear{1 be nbAEgSind® &)ﬁfAéi'éa? hcﬁ&{geF&ssociated with the

measured i n eac of the contal ners. .errra .
tindrolatlimfglding ofthe sargethmoleanlgean o nesasured émpadbeof the containers. A

ener at e s a function of 15 .tepperature eac .
Uil bt s Suvinfor, B8 et ERVSSE Ry conofd byl tlcrion of
G btk fr bith(cbhE@mbaifdrst he ot her  thermal unfol ding
curves and/or to (2) the thermal unfoldjing curves faor

the t dihgethernad| wolding purvee cath derraaparedy jthof1) gagh of the other
ke 0, P BB e e
i b stk st s 1 s i
RS T T —
#uﬁpgﬁfap?%deﬁ% T! 'ﬁb‘iﬁﬁﬁdaf& ?%:ﬁ"le QthedMerRial LE®1ding curves and/or to

ty of Rol ecules. ternatively, each entire
t(D eheedhetnidl aintoldigg cunrwee fox ethe bargetcmnisenledn tthe aiseneenef any of the

el o) g e, NGOt Pl Mg gurve can be
é(éoﬁﬁoafégsts e ELthe ot ¥nedinal Gffoltid EubésCridior@b (2 thé eHedbl unfolding

cul’es. Based upon the generated data, one can
detrer firntbe tirgttheolesnle iof therabsenseeafnany of the multiplicity of different

molecules.

Based upon the generated data, one can determine whether any of the screened
molecules shift the thermal unfolding curve of the target molecule. If a molecule shifts
the thermal unfolding curve of the target molecule, it can then be screened to determine
its tissue selectivity for the target molecule by the methods described above.

. As mentioned above, the methods of the present invention are particularly

useful in identifying ligands for orphan receptors, for which ligands that bind to the
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nol ecul es shift the thermal unfol ding curve of the
target nolecule. If a nolecule shifts the thernal

waipdoalodiingy curve of the target nolecule, it caPCT/iswobe23247

screened to determine its tissue selectivity for the
target nol ecul e by the nmethods descri bed above. 30 .
As nentioned above, the nethods of the present
invention are particularly wuseful in identifying
| i gands for orphan receptors, for which Iigands that
bind to the 20 WD 2004/010108 PCT/ US2003/ 023247
M6 Qre AbCkitHn. 'SHANRy, Thdnkéitlon prblifled oY @HhétBAds for identifying
provi des for a nethods for identifying agonists and
eagoaigtsranst antagonistst efry@rgetmicdenwlechdiang ay ualknovakfuwpetion in a tissue-
eﬁ’?‘%cél on in a tissue- selective manner. In an
SOYHERP"Sf the i nvention, a set of ligands is

pr ovi dadhn! didodimehiof thdRvesiicit alid b IYgI_aﬂfis & ﬁr@fqﬁé‘d that modify the
nol ecul e havi ng an unknown function. This set

| Stabaliy of edanget molecplgdagingsn|unkpowh ﬁnr@@eptlilns Stmf élgands modifies

Stﬁggtgbl?ltfhﬂ%' %pq%rsf &H t%gﬁggﬁgﬁpﬁ' || X CtI 611 a%des that modify

ahewaldmdy bf/thaamgenma@cﬂe @adbe pﬂw&id@,&f}&dcﬁeeﬁfng dii@'dif@mdré@anels of
\NhICh rrod|f0¥1 stability of receptars which share
e whicih medifi ther siabilitypfireceptars ivihych shasg biolqgigah dunction for

Sthéip bﬂéﬂlﬁyto%oi P}gth(f gﬁfty gﬂh]@ g& &g%&ﬂg gﬁe&gﬁ or prov1d1ng such a

provi g suc set SFe describ
et @fdiegands ara désGibddaire nnor@uﬂ)étald: aihi IS, NBateMSPubhcatlon No. US

/ 48, herein i r ated.by reference inits
%&@gggg&og@eﬁmm%mﬁ%}aﬁa T s edfe¥an pe
scr eenggk f%hofeRlahdPdHithe bex c&%é srbdiRl fHOELTE ¥bilih'® oi}).rther modify

stability of the target nolecule in the presence
dhe s’r@bﬂ]ﬂm pb thei t@&@é cglstinvthe presenaenf] cae@r gnorddissue-selective co-

drh% % é‘]?éju%% elf vgef?tfmlﬁeggﬁ? 1dl {O:}lh(g[ the staglhty of the
[Rhgse itodectie & R pﬁéb&n@e fo d ipl&ale apn Qheaset and a tissue-selective co-
ti ssue-sel ective co- regulator indicates whether the

fegwatar endieates Whethefohe snolequle; aeta g aEenist ersantagenis fashisa for the
éﬁn{%g@&] EE{I]@‘}H%%P#% s?lﬁ%fév:‘]{ ndns ?lﬁﬁfx{)&’ S’I Htg%@ﬁ{e invention also include

al'so i nc
| asheidentification off agbnisgrdi aﬁa@nﬂ;’c algmoml @tissut galecidved Mamner based
tissue sel ecti \( mannf 51 on no further
HDRR P daiacs noskiicatian of sig ofith% qr&waﬂem ecul e. 20

I n anqhhabmerbadhdhiht ﬁf thé Elﬁ\? ??Hlﬁiﬁhéee@tef] ?axﬁl?tareg}{;row ed that shift

i gands are provided t
dbe thermodl wnfeldimgeturveodfectatget hmldcnty ]mvmgﬂnmxhnofmrfoﬁotmn This set

Sty shilse ed e, Shfoldfing Epieobgrienior Rbtat dhagp, biologica
TigctRat TRE sdtiod ﬁ@ﬁﬁisttl'ihifshlﬁrﬂlé thetBf! drtS1aR! cu%f&'ltgé fa8set molecule

curve of the target nolecule can be provid
sen de provideshy sereeningonsaorahereqfanghsof mﬂlwleﬂlwluhh shiftfthe thermal

oG el s PR it it b Rt TR By to hift he
tth@mal unfolding curve of the target molecule. Methods for providing such a set of
molecules are also described in more detail in U.S. Patent Publication No. US
2001/0003648.

One or more molecules of the set can be screened for their ability to further shift
the thermal unfolding curve of the target molecule in the presence of one or more co-

regulators. As discussed in detail above, a further shift in the thermal unfolding curve
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Publication No. US 2001/0003648. One or nore

nol ecul es of the set can be screened for their ability
to further shift 30 the thermal unfolding curve of
the target nolecule in the presence of one or nore co-
regul ators. As discussed in detail above, a further
shift in the thermal unfolding curve 21 WO

2606 QG Fo1EKalé 14RO P2lsBrB2A & Mbletdle of tedet alﬂpi f§:Mé-Belective co-
in the presence of a nolecule of the set and

tegulgtor dudientes Waetber-meleeule actyin gnmist ot é@tamstrfewhmn for the target
r%hﬁ%ftﬂleqn aalc + Qel@&%' xfi&nrf%f ﬁﬂf)?{ﬁ%{@ 1t§tofftﬁ<§ i eﬂugﬁ) ralso 1nclude an

I SSue-se ve man

Eldbﬁtﬂ:ﬁdﬁﬁﬁﬁ of @iorﬁéi end ramgbmstrh@hsshnl diidsuel @elé&tlve manner based upon
i de tlflépél on of agoni st and antagonist ligands in a

{7 & thg dhermshifolingqryg,ehihe targe melequher shi f t
in thept Qﬁi‘BH@llméﬁl‘f ?Edﬂlggm%’ﬁﬁ’o% of ntulaleo TR gtﬁ%:m(%f hﬁﬁfl’.l ?Ssay is a

I n enbodi nents of e I nventi on, ropla
sparﬁctulat}sugefulsnans ;ﬂmﬂlemﬁymgllggan@efndl idemtifipmgfsach ligands as tissue-

Eeghl fyi gﬂ%é tgaggéégﬁgtélt gﬁt)-lr%{laégroﬁucm lexlg;? ?arr]gest’: molecules. The

0191& stk 3h@Mmall SINANASH islAdiBRE 2R
m crﬁgl ate thernal gf%f lst alssay [ gﬁgﬂitiﬁ?vgcttg aglodo gy for assaying the

offtaet of eneiorenare umimuiﬁg;onftbfv thggnalysiabiity b€a targeterécfepmr of
one orT}}e tils nol ecul es

h
t ar get P ofoncrhE gaé)tp gat’ff)gf?cf et@%ctra ge J‘b%‘mai ghift agsay, and

odpphiatuses Gsedll fireprhdiRin®theshickdplas YA mafRBift assay are described in
Iﬁ par at uses useful for gractl cing the mcroplate

o hatent iNost 64384 ¢1:a6.836:83¢%r 6.82H191 6,2!3@1&?:;&,%3%0&%:6 268,158;

26,%%%&9}%1 §§29§ 619%?%%%@%0?%3% é?’}%éje gll %g§eg§§€%p %c?l\}a(g{srg%rence in

atheir ahfiretie. é‘?ﬁ mlnm@lav@flﬁhﬁai shift ﬁﬁﬁﬁ dﬁﬁl??sSed th thesd ferénces can be
entireties. e m cropl at shift assay

dsed tRsimmlement thgssczeenisiem E‘Ee%deeé‘gfﬁ”eé@ boyed to

| pl emBY midpSp1HE &E&Hiaf‘%nﬁ%@st&g%? u HESS fhgﬁﬁiocf%%?c reddut of ligand

m croplate thermal shitt ass ovi des
tbmdlng dflﬁm’m dhe @asayldepeﬁdsl umartte fit rtHatmgc]afﬁﬁndmbhgtlly ddiive target

%?1 g‘kgﬁﬂ uﬁ%gjé%ﬁ‘? ‘%E‘Igttﬂ‘%t agc%pfggrﬁﬁ‘ti{gﬁ rtll?a té/mperature that

Si*s E:H&hétéﬁsticrﬂi' ehe fafoef GRIQIRL Andere re@éntéhvteedfﬁ%r @éﬁiﬁ&tlo energy.
that 20 is characteristic for each target nolecule ang

r Whew sanelaeule dings fpt%taggfébmlﬁ(zldc,ltbﬁ t@g@r mypleculplie stabilized by an

I t a l,ecul tar
TAGRY Sopbfighal; Ak 3 yda mdie, gHini 'ﬂi‘Bth’éﬁ‘é‘S fhg midpoint
tth@ptra@ead dhigiérmempérhiuad.t y, thus shi ftl ng the
m dpoint tenperature to a higher tenperature. There

ar e netFradranenyadvantees thysingdhe thermel shifiiastayasiaceyit does not
Skdifife faalog&ﬁl%lfm)eled 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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thermal unfol ding of bionolecules, a general physica
chem cal process intrinsic to many, if not all, drug
target bionol ecules. General applicability is an

i mportant aspect of this assay, as it obviates the
necessity to invent a new assay every tinme a new
therapeutic receptor 30 protein becones avail able. 22

VO 200¢hireHed hidehoR6d m&a@pﬁﬁ@a&aﬂm ¢ltd e roﬁéﬁﬁ&&lﬁﬂﬁf the Tr and

thermal shift assay, owing to the proportionality o

tthf,s ligand nbinding afﬁgﬁndhganddbmgmf mitte; ranglganﬁiomu gmauag than 10
r&%ahia?%q 18940 lfﬁa%mg%ﬁaga}:tagrbet Hx%&s | nm;“a S0 gv%@}e?)?penment

Ies nanonol ar e HeAsured

exXhsy, tieahérmal ﬂhﬁi‘assetyhﬁntbb Qlfséﬁitlo quahfitatiags ayte@taigah& buRgh affinity

to quantltatlvely det ect |igand blndlng affinity 5to

atoralatgst meks @ﬂ@eaﬂnét?é lraﬂ@msenw q WeCOpties@léwée of a

co-reg theh: r g
; ﬁ!ﬁtﬁ%e’ | g tl’lrextngﬁ 3 aéhgmt- u%@d ltl tﬁlg‘ §@éﬁtﬁr%gtl(91 of tissue

used i entifl ca ssue- seI ecti
- sefyetiive tagorstel aadtaagxgnmstss(a{ aglivis| partdad agamtsts)ibn a quantitative basis

ety B B o B B4 b hetPRen 1 igaes AHGaESEE icctle and the ligand,

RtRE %cﬁec%[hdaﬂ(f‘ﬁ cl)Jrrngg'?lﬂéjtoE Tt}ﬁrrﬁﬁléolﬂri?g{e k #n?lt affl alsay can be used to

co-Ttegul at or croplate t assay "ca
bacasierimubipl® hgaalsblmémglﬂvbnwoel a Bigg}edatg'ehmot@uk;vmremental or
o .Si.n Ie tag@gt rmt eﬁfé 6.2 cremsnt%“
Ye\}B earer gLt darget pREcy Slsd% CEPGTANIE: el ti ng
t enper"ﬂﬁélbl%sen-fhﬁvdﬁh@ﬁ @Rs phitié8RE LBRyNASHe @dén'tlﬁ%tﬁfn of ligands and
utility in the identification of |igands and
i heridertification of such llﬂghndsl FarEMNIA DT NAZOBISt dir nuclear receptors in a
[ I pt,ar s tissue-sel ec
angstﬁ,ﬁ 9—9&5@\' rﬂarﬂfé? P%? E( 8% éh% xe elgtnﬁ/lél {mo&mﬁ%}eﬁlgent& getermme

tbmdmgafﬁmﬁ@ fbﬁnﬁuléuilré@pﬁfrfhlgﬁlmdslt@ Prddivt imisb %ﬁﬂicacy, to discriminate
receptor ligands to predict in_vivg efficacy

dhigands a8 agerast qr; a@la%wglsago BEgdHt ol @glcearr@av@am, do ldeamfy ligands for

PEBHAEL tre&'g%r? %oC BlscbR3 PAREC biol J:a.‘ii eﬁ.ﬁk{lyn Eﬁfqgsdétgﬁmne tissue

or phan receptors to di scover t I O

Rpecificiiy by analyziog tetpreferanéial nesnsutmentsq)fam#ﬂegmhatoys by

anal yzing the preferential recruitnent, of, cn )

o Lo ebg1 B SreseRtsventicry foh, P Guith 1o ity Figpndpat interact
f - e e

Pt 6L i Blamhk dénleid B ER-4 B0 DRIBCHR Uy siboilel B WiFestrogen

stebeptprefamily. Theseelohrangearontaie tepkoowi Binding. Slfﬂﬂ&ﬁle for estrogen like
tes, one for

donalns con known, bi ndi n,
fideiotes i sinpstiaing Paﬂﬁgﬁithernsﬁseeblnfve@tmnaqa&be used to
pl*d@ﬁtﬁ'ynﬁ’gana-i‘ ShAR BRI Wil B bQR \%‘éﬁr}e@é tdtS qqilekohﬁands produce an

identify ligands that interact e estroge
r ehsepedincrddse s thei sjabitity @i thd ueseptan whidis isrpreportincaldagke inherent

tag?the f%ﬁZ%é%iy of the receptor which is proportional

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 the microplate thermal shift assay in

the absence and in the presence of small molecule ligands.

23



10

15

20

25

30

25 affinity of the Iligand. The I|igand bindi ng domain
of nucl ear receptors, and co-regul ator proteins can

wheongnpriessed usi ng standard reconbi nant et hoPIST/U82003/023247

Escherichia coli. Co-regulator peptides can be

synt hesi zed using standard nethods. The nelting

tenperature of the purified protein of interest can

be determ ned by the mcroplate thermal shift assay in

30 the absence and in the presence of small nolecule

l'i gands. 23 WD 2004/ 010108 PCT/ US2003/ 023247

Mol ecultetecales aRRprvvidedthahstibitib@ tiel thiset bR chid o8 Biterest. Such small

mol ecul e of interest. Such small nolecules can be

dBelsrwes cay bscoldainpd dyi sereeningriie rthe Imaicropiate thexmak ishify assay, as
r f smal

TR @ 300t TRE hHeE P AP ol A UL 3ler™ B ange from about

tdneubausand © @ieenillidd. IThe smah encietalds capbeastues of amtigic.
natural or synthetic. 5 Once a set of spall nolecules

have 3 8t padlymelsoulea by been ienthficst o abifize the protein of
| ifefdsE Shen hR& MbREFEs B W& el 3PailG asﬁaﬁlgleé;]te&-l%gﬁfta{b? such as
a panél of co-regulators, such as® proteins or peptidé

fpraginsrarspeptide Mmgsients, tohaieasued tleit effiect tonetht bermmal stability of the

58I 06¥ sPrratidipeR o Bereg Dl g gromn e eeig s 2s agonist
Qr afioBRiN FyhilibEaM donftahty BHENSHIABE Sordoth frf%anﬁ%gtcts-gegulator and

for both ligand and co-regulator and 10 ate
belatedgp bidlogiesd pesporsss. For assi gni ng bi ol ogi cal

functi;on to orphan receptors, the, rate |limting,step. .
s A generl Ml GRaTRicH o oHBbih iCeRhE B ERine step is
tthe geRe iro6f @todl ofipBid. AR B sckeerPB GbcdplorGITRAMAE Bgainst a
and identify ligands that stabilize the receptor of

insnely elseompoupgde andrideptitysligrngds thas stpbilizs\the reyeptor |of datatst by the

| glent ] fi ¢ ee i 5 .
PRl LR S USHITAPRER e S K g o
ag%ﬂiﬂsts ar fdainrrmm? ag ahd:j dderttified l:imﬁOﬂSarﬂ ag@ﬁétb%da@lmb@onist the
and, i denti f referr co-regyl ators that produce a
st esw&éﬂ%ﬁg}é% aag ientifh gteteted costsgulators ik produce a maximal
regRAtOr of interest, as determned by, e.g., Vestern
bl 6t anal ysis, can be treated with the identified
| i gandCellTivees|thatanodtain tetreceptal of intenest, cardete2Minedeny, log., Western

L P PTG Dot T By S 1 o
ithebd gio@ﬂ’ed fo defle bSpraddichoRTth ﬁNA%hIﬁér%ﬁrcoﬁfpa&%rh%gjdnst untreated

woul d be expected to be up-regul ated when conpa
&gHlinss. If the idpmtified ligendcislan agpmist, a nfmbereof geoert Whildde expected to

SR aled el ThRAAR Bhaind B TR oo HTAE ISR TR igana i
taheantagonésat & chuettel Ofi gthes Gikd thei xpetit@ribeld dbwhSegulated when

gener ated, .t he . Lo L.
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.)

The present invention also encompasses the use of the screening methods
described above for determining gene specificity. By “gene-specific,” “gene

9% &«

specificity,” “gene-selective,” or “gene selectivity,” it is meant that one can target the

24



10

15

20

25

30

25 biol ogical function of the receptor can be defined.
This information, with the conbination of

W@ beio1G108 or mat i cs and bi o-i nfornmati cs can al SPCEHES1098/023247

i n devel oping therapeutic hypothesis and testing them
for the treatnent of di sease (see, e.g., G guere,
Endocri ne Revi ews 20:689-725 (1999), incorporated by
reference herein inits entirety.) The present

i nvention al so enconpasses the use of the screening
met hods 30 descri bed above for determ ning gene

segpﬁas_f,mﬁ iof Yepr&ﬁlongﬁhﬁpaﬁaﬂalf gehe' bas@fﬁpon tRastrultdeht/of a specific
gene-sel ecti ve, "' ene selectivit i s neant

tqqgﬁgléﬁf@r sdich @Feg@qts th Q@%%W%éeq}oes, e.g, a nuclear receptor)

RGda, on of a

paagrgt %Q%ﬁfrgéé‘gééas%?%g%n t heg‘? %%1?%1%1?%%{ 5t of a

spec:| leou: exampaegguéthbdy fom/rmde:hnfy?tgeamexgsmm oh ahfmlt%g@h'getof a co-
acu sych as . cl ear receptor an .

oo derepien eagbsalos Gied pgk motimtonel abbicander shiftin

gﬁ@&enﬁarm@aqaﬁ;g{c%mr@tﬁ%f»%& ﬂ[oléé%fé‘ﬁa{vfe B8 48U i RPN cfe"taﬂ above.

or an antagoni of a co- 5 regul ator dependent targ
ddustativelyb ese maypdrmerrmnb ﬁsmgtthmpreséntsnedmtilont\yhe&ahnj/ eohgand is an

P 1o, e g o duietiEt iolFonh Wheh Desoends 6P8 barticular co-

lrbdilstbF BY ipY®liding Gt @Ymﬂ&i@'s RSt thet ﬁ?olﬂfye%fd/or shift the
i nvention whether a ligand is an agonist or an

éhﬁrﬁ@bhmfgidmg cyrve gf thettanged melgbwle ahé creening engerawereanolecules of

Ths S lPE e iy O b SRS, e o) Sl BB the thormal

tdn&;ldlagtch@rermlthmfgat ﬂlblwuleuﬁ e @ésehbeot BpAatulanioephiator.
and screeni nghone or npre nolecules of the set for

thei r B5¢d pe yhe ileptifieation afdhy Higandhes an agnmfittoy agrrdtagonist of the
It&r'gétirﬁgl }{entuli‘ %et}%gge e[ga?lf 811%' c%gre o?s %Be LA determine the
ecu res

arget eint ficcul’a
cgene speifatityrof Bhgand fon attdmgeﬂ weletule) E@texampba‘ at Ihﬂtlcular gene, e.g.

P8 B S ok PRabiRe Whesotbs ereay pleepleciiaptts widh & paricular co-

GOHVARGUPrasE & 6@ By GehhdT [re
specificity or eﬂ%?sgana’ for aét?;rggfacrtr%’?t %l Asecond gefe, &8

“ﬁan@ 15°% naayphe toredviced vdenethe danget mwlemritermiy vhﬁl a second co-

ol ecul ¢ i nt SWth a

BEPAG TTaREe: Sxdesh T BRuE Gk “GPoeifitdzd by
t i SSU@f ofe Yrants @ samulN@ iR préductiOn DEGRD G TRAE A Sr Q}ene B without

"Gene " may be produced when the target nolecule

|Shb5éaﬂé)éil§ siriwetings e orbere one a—‘@t'lluﬂatfbﬁ me@s’e mveo‘uon to determine

C t 0
gﬁ%{h\%gn%eql @ﬁh ﬁfold?qﬁﬁeth%r Sét P? (ﬁahd)é Fhéé %‘ € pthermal
anfolding c&w df hhxutarga isdély inathé YresbhddLdfainetd thd €o-activators (and
ot her, one can_use the present Invention to determ ne

m&wf&mg itieHegpndi3sranragenisbier that orastivajprsnd .sulpstantlally not the
Bt 47 O oSl S SR et
poodactiornaf Dspecif@rpdne.

Although the ligand binding domain of nuclear receptors, ligands and co-
regulators that interact with this domain is described, the invention can be extended to
the full length protein, in the presence of additional regulators and finally in the

presence of DNA.
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thus identifying the Iigand as an agoni st for that
co-activator) and substantially not the 25 other. In

wao biog/oweys one can determ ne whether a |igand BEMUS2003/023247
selectively effect the production of a specific gene.
Al t hough the |igand bindi ng domai n of nucl ear

receptors, ligands and co- regulators that interact
with this domain is described, the invention can be
extended to the full length protein, in the presence

of additional regulators and finally in the 30

pr eseng@tiRl, BNAwus? deVéhpgiReed 1830 thePmbiidds 03/ B3 dftfmodynamic

Further, it must be enphasi zed that the nmethods and

tpréncitley drdgatananelysisi ean pe ased der gay Pretaim-protein deterapion whose

-

al
ar

] PRGBS PEVIRTS e o nd oo

I gttt GRCREX aifith@ngCwith IR p@bsinafoedif@iminkieigbfidt fiém antagonist

GPCR s interacting with G proteins tqQ discrimnate

5 ddgsmistdisoriapinaing¢ranpeynds thaf gafagenizejthe gssepiation; ofSH2 domains to

AR s SR ONIEL 153 05, ESSTRAAA B Syt s onic o

kamappaive thd ePKAf yolognzgorpiou affsctidgatheagligunzaicostate of the enzyme;

ant agoni ze the PKA hol oenzyne by affecting the

olipEmEAting eqrapungs thap prampty op inhibit theraspegitionrpf NF-xB to IxB; or

NPERRHRRE i T R iee el bl P85 AlRpdts

10 the ol Aoybese studien ard ndtrimnissdh fop toraeinfmotetn Mterd@ioAs $at also can

tudies .are n limted for protein-protein

th t. )
;l?ﬁei?%ﬁ#?roﬁgotmtpem@% iigctions Wage S pentiden iTpprgept ishert linear
| ALEERES RSN Brotdif dBRRIns 85 &ﬁé{%{cﬁ éﬁ?ﬁgﬁﬁ“ﬁfx‘ with B&rotein of

omal n

sequences representing protein teract

15 @ Singbend héthdflon DRGERERIG carflbs GEtitB@th ANsidbit RisSud. Z!ﬁuerefore,

fam |y of co-activators and co-regulators is fequire

f &ipcrimingéore withére tifei fanibs ploperectivatnss and carregulatiopd s xsfiuired for a

L —

I gotein-eSUCPE) that ispresent eal§ih GrovwiPARpyseatistué BEd requires the nuclear

co-activator PGC-1 (Qoerkofier H, et al, J BioL Chem
Agceptor: B4 Bar aeddhe cogempajor RigGel €pberkeficrall), ejethed. Biol. Chem.

agii. d ¢ adi pose tissue by PPAR-y are
20 n%idﬂg%gqugé%dgﬁgml (Pui gserver, P., et alL, Cell

92: 82H®&BEvef,1268pll MineetactVated GelUrowR8adigdse 12%ué BFIBPAR-y are

(oo it ROPE! (PRERTver, Boret al; Coll 92835838 ({098); Wu et ., Cel

98:115-124 (1999); Rosen E.D., et al., Genes & Devel., 14:1293-1307 (2000)). There is

a set of nuclear receptor ligands that partially activate or repress a set of genes and they

25 are referred as partial agonist, such as ligands that activate the members of the

peroxisome, proliferator activated nuclear receptor family (PPAR's) (Camp, H. S., et

al., Diabetes 49:539-547 (2000)).

The molecular basis of partial agonism is not clearly understood but it can

interpreted with one of three mechanisms: i) the ligand induces a conformational

30  change of the receptor with reduced affinity for co-activator ii) the absence of a specific

co-activator in a given tissue resulting in a reduced biological response or iii) the
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activate the nenbers of the peroxisone, proliferator
activated nucl ear receptor famly (PPAR's) (Canp, H.

S., et alL, D abetes 49:539-547 (2000)). The nol ecul ar

basis of partial agonismis not clearly understood but

it can interpreted with one of three nechanisns: i)

the ligand induces a conformational 30 change of the
r%‘fa@ﬁ%"éxp‘fés&i@nﬁ%@éﬁe&f 8d-héthiatots fa0l ERrepfdsbordt @mpeting for ligand
t he absence of a specific co-activator in a given

t ompied oe dighnd frge nuclearrrechptard Therefosgythediiologisploresgonse induced by

ij.i) .the WO 2004/ 010108 PCT/AUS2003/ 023247. e .
e 98 nuBre B B0 o Taed SBAPT Garter oL ingue specificity for a
CEvEEROGESASr GAANAId BH therrelatig@Nével OB WPEREN Vo-dcti9@BE and co-
free nuclear receptor, Therefore the biol ogical

r EPIRSHY OrotpidEesenbip a giveuittsyc.on nucl ear receptors can

be 1 ol A8 0Ral S PRIl eront | SSUE speci ficity for
a giv = on the relative |evels
of a gRy&@Ptory- arhi ¥ahatleandeceptors) dafpP&RSS biolggicdlefunction in the
present in _.a given tissue. Further Enbodi nment  of, the

| #ReERES G {ge Sunciigarmay be gaPRISsSio et gptivation f a function,
e o] s Cal1: A ' ! nce of a |igand.
Tﬁ%ﬁlﬁlﬁ%? %lgl%éuﬁ%;h%ggg&%%gtr%@%%%gg?ﬁ%% activation of a
f unct i Anecepthephat dictivptemngenk ekpresdion int the tibsened ef abigand will interact
co-regul ators. .10 A receptar that actjvates gene
oXh SBRPBADIR A THEY R & FOReBYaiar TPl U Pirogefios rapy; be referred to
Whd BorRBRASST ARG nf Edtitta¥t, W fe@ec}ﬁoﬁﬂna@?éﬁréé@ésoge&r &Rdion in the
Such a receptor may be referre to as constrtutively )
aglsenes. of] mligand: wik inferactrwitle ppryeciabla affijyr with escogeepeessor protein.
\%{‘)r essi og i.n tthe %bsence of aligand will interact
Hh f5RrRies S ETETed P ARANYPYR a co-repressor protein.
Such aByeEe€Rf tHe thsthb@S 8f theprésenBimventioR) bRS 841 scrdén tBY receptor in
use of the nethods of the present invention, one can
stheabpenep ef ¢ ligast ageinsha paned of peaqeudaters t deteming the natural state of
[ . of R Wl ators to determne the
na 5rc;el&)togtug€§§%]@%? @cfagglg%’[or in a tissue specific
f ashi oRor éxamptes asipg ¢he msihnds dithe prsstradsvention,mepae savén a panel
i nyention, one,can Sscreen panel . of co-agliyators,
aﬁé?‘_b??té’@tqf% BRUQISer-Eepressors it HeHAbilit o wRpdieyihe SiabHEy of and/or
SLARI thé tierfial ﬂﬁfyl(ﬁﬁ% c%RreS!?fthe Teb&tbN el R atdBiR! & A%igand by the
curve of the receptor 1 n the abseénce of a |igand by
t methods estsibdd sbovddil tixbstakility bf theereseptor is tpdifiedt drethe thermal

rec or is ified or. th her mal . unf ol di curv.e .
RSB it e reCoBiAR s HHTGhBIET B (R ESPRCAN QeogeLgator it may
CBe @6AINIOthat tHe fBRYptor is constitutively active when in presence of the co-

activator. If the stability of the receptor is modified or the thermal unfolding curve of
the receptor is shifted when in the presence of a co-repressor, it may be concluded that
the receptor is a repressor in its unliganded state when in the presence of the co-
repressor.

The ability to use the present invention to determine the natural state of the
receptor in a tissue-selective fashion is based upon the ability of the present invention
to identify whether the stability or thermal unfolding curve of the receptor is affected

when in the presence of tissue-selective co-regulators.
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wa@t@bioki1vg of the receptor is nodified or the POEUAENN3/023247

unfol ding curve of 25 the receptor is shifted when in

the presence of a co-repressor, it may be concl uded

that the receptor is a repressor in its unliganded

state when in the presence of the co- repressor. The
ability to use the present invention to determ ne the
natural state of the receptor in a tissue-selective

f ashi e -abLl ity t -
i nven:i p%g’r?sa tlg§§' gnéjgﬁﬂfl?@inv%ﬁg’t ' 'rng%g g??\%lfl Eésoa} particular co
trb@ularet, elgh Uoldgulatoe Uy A ee@fndtplaﬂiqulm dissuey e. gsTlaMEé.’c tleeb not express

when ih the presence of sel t|v
fegglﬂqtlotprsexpgefs% m&fé %db@ sigbiliby of a receptor is

llﬁécﬁﬁéc{ 8t th¥ ﬂ]le)fmaptﬂﬁolﬁﬁfgdu?w i thé i‘e%éfk@r 1se.shﬁted-§h fRYstesknce of Co-
y express a particular co regul ator, e.
(Eegtdagnll,athm the redkpecamte pwetctedttb &e con%@mté’ebeaqylve in Tissue 1 but
Ti ssu oes not _ex regu
Bep b disie By Bt GEwRaRaRs 19 sGEr pCbBRuc't By pypstantially not in
3&%&bb‘ty of a receptor is nodified or the thernm
ol ding curve of the receptor is shifted in the
pr eserfdaving now geneealyl dasoriber] thenimwenting, e spne rwillgbecgme more

%)({3 fynur%egsgqj)g%z' T¢ e%%rg:tﬁ Iﬂ\ég%o?lggfﬁx{léa#%c J{'aﬁ%ié? Iv{r/hélaly %111'6 included

-Iﬂe&ﬁh' ol pltfos&sUBS ilaRtra@dd Ynl3ohnd Are Rbtshienddd tblebe Hmiting unless
now general |y described the invention, the same wl |

erspe@iied-eadi | y under st ood by reference to the
foll owi ng specific exanples which are included 10

herein for purposes of illustration only and are not
i ntendeX4MBLBES | imting unless otherw se specified.
EXANPLES_ Expe N o Resl _For Nucl ear Receptors

93l response of

nucl eagq Hﬁ&@s@écp&b%vb Sthér%ﬂﬂ@é@eﬂ ré&bonQNﬁf RicREF ReRPE is mediated by

recruitment of the appropriate ancillary transcription
fBNAobmdmg @aodh rfa:sultmcnt o thel appoorsiateSywillasy granscHphen faptors, such as

R e

Rgs enie | pdol. g@&&j@mszwc(zotﬂ), ahd lﬁis@ﬁe@MG & Glass, C. K., J.
276: 36865- 36 regul ators activa

(Biol £&eimy a?t7643§§6503686§p(2@@]s) Co-Tegatoesyctivals r(yo @@h\@torS) or repress
L
“UBTEEER0 el Bl o, BUBLIoR phBRRPRAors induce

Roaf@frtibhdl chaggdsuhbiednt r@ﬁltancmefeﬁ@mbhtmummt(ﬁ' a co-regulator
In the case of an agonj st. ligand, ,co-activatqrsg are
rragtein- tladhe £asg g tainr?@opjﬁt E , co-activators are recruited, resulting in gene

activation. In the case of an antagonist ligand co-repressors are recruited resulting in
gene repression.

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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an agoni st response vs. an antagoni st 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 antagoni st no

addi ti tabilization will be observed (Figure 2).

28 WO ' 0108 PCT/ US2003/ 023247 Exgnple | Table

1, shomblede)] dewni teldw,Sis rnsammary, dfhike dathobeditied foe &R-arand ER-B
ER-oc and ER-P for t he study of ,a panel of four known
doothesstudin of wnpanel RH SN iomaigegamist sanﬂﬁhfq@elmowe%%&@lsts in the

f
5o PR o SR B Bt BERRE B Metor pepices
BRC MBS a&ﬂrSR(D}*—NiEJdaweé fioin tHeeseqmeme foff Vit m&tﬁ&iﬁrs]SRC-l and
and SRC-3; .and in the presence of t ress
auteses én%ebﬂé@]Pfﬁ%PF‘i/%feiﬂIFrCBrﬁePW%”E aepﬁ@pN@@?of ' fyom the co-
ThseSOPKeRR.Lption of ER-a and ER-P in all of the
experinents was 8 ~iM the ligand concentration was
20 gMTHsRéen3enteusion lod MR—arm\dtRIe-ch alkgfthatexpenrapits das 8 uM, the

| o SRA - NR2, SRC3-NR2, and NCoR-1 was at 100 gM The
diggad iconeaniratien avasedt sMyeRRER 35S lMered thef ¢0e1feg51|qtor peptides

RS R L oA et 309, PAET T8¢ rfbrifitoes were

WelefHéRin P5 QROSHEPER GuffeEBHENS, 200mMANZCY L5 in.rwamf and in the

solution at 2 times the final concentration was

diresenersei Syilvidagoxyl Sufprpmige peANS dyst(availablgfroge Molecular Probes,
(til acﬁ wal | grel ner plate. Then, 2 ~tL of the protein

Pe- Euging: PBY was di spensed on top of the Iigand

sol utiQn iN 1iERel Kokt 2 Bhdd e A0S c@h&hﬁ*&hoﬁ"@ﬁ@dﬁﬁéﬂﬁed with a
to ensure m Xi ng of the protein-dye and

soictdpipete ihtl 4 68€ dvellyblatkawel iGrginef plate- Ijl]‘_henf 2 $|IJ o thegrotein dye

| ¢ t t d
Salygiopabas e o ot GE b APt iyl plte. The plates

0 2
S 38, Sy B FolaRx200y B0t b

Gaﬁlﬁgm ub, (T%ilichaR joilanprevens Gﬁpﬁmnedudmgrlah’g@df the samples
usi ng non-|inear |east uares fitting s re. .The )
asa Preze coljesied pnise Faaafiior anpasayis (§efo St T SuPactin NO¥ 6,020,141,
KPR Y,591 Lae 8,958,868, T 931 085, CO268 95K, a59[45293 6,291,192; and

réprésent 'a ¢hangé IR Tmstabilization fromt
r&303,322) - dnidgamatiyzAd . using| noeslinear 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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SRC - NR2 SRC3-NR2 NCoRI-NR1 ER-oc 0.0 1.5 0.8 0.9 0.0
Estradiol 14.8 3.8 4.9 4.3 0.0 10 Estrone 7.7 3.5 3.0
2.3 -0.3 17-cc-ethylene-E2 15.5 4.5 4.5 3.9 -0.1

2-met hoxy-E2 3.5 5.3 5.5 4.3 -0.7 tanmoxifen 8.5 1.1
-0.50.00.1 15 4-O+tanoxifen 17.7 0.2 0.2 0.7 0.1

ICl-182780 13.9 0.5 0.2 0.2 -0.6 ER-P 0.0 0.9 0.7 0.9
-0.4 20 Estradiol 17.5 1.7 3. 4AREE®. 0 Estrone 11.3

1.6 3.8 3.7 =

e T

9.8 1.3 0.2 0.4 0.4 4-(]3—% noXi T en S 0.2 0.8

0.3 1Cl-182780 16.7 0.9 0.4 0.6 0.3 30 Fromthe

above results, = from coltier - scPEdMHy i nSERNRr eselc@i-NRI
: . . S, E

t#e%est r ogen- | PRe conpodnds, an additional %2 0.0

bd'iolli zation VB obser\ﬁd for boglg recept gfs. Thus, 4,
t gn conpounds;act |ikgsagoni sts;yin agregigent with
L EIal MG, Thes g anoxi f@RR and | Ol 4gonpound 33 e known o

aLagRlest s 353and theysRave no alisl ity togmsecruit 0.7
co-activators. This is also in agreenent with the

| thhexifai ure. Al 89, the ca-dactivat or0.5SRC- 3 i 9.0 0.1
pt-efemerifanal | y1T.2Crui t ed2by ER-a 98. ER-P. 07 0.1
ICI-182780 13.9 0.5 0.2 0.2 -0.6
ER-B 0.0 0.9 0.7 0.9 -0.4
Estradiol 17.5 1.7 34 3.5 0.0
Estrone 11.3 1.6 3.8 3.7 -0.3
17-0-ethylene-E2 153 2.6 2.6 2.6 -0.7
2-methoxy-E2 29 2.5 4.4 4.4 -0.7
tamoxifen 9.8 1.3 0.2 0.4 04
4-OH-~tamoxifen 18.2 1.2 0.2 0.8 0.3
ICI-182780 16.7 0.9 0.4 0.6 0.3

From the above results, from counter-screening in the presence of co-activator
protein/peptide in the presence of the estrogen-like compounds, an additional
stabilization was observed for both receptors. Thus, these compounds act like agonists
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-a 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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ability to recruit co-repressor peptide, therefore

froma biological point of viewthe prediction is that

gene repression wll occur in |Iigand dependent

fashion. 30 WD 2004/ 010108 PCT/ US2003/ 023247 Exanpl e

2 ER-oc was screened agai nst a panel of steroid-1like

| i gandgxdayiverify the ability of the nmethods of the

present 1Tnvention to determ ne |igands, and the

Ri nct i BR-of weescreengd agaihbt®. paRelt afister¢idHikied andstoNerifyude ability of
2001/ 000 8. Al ER-CC if, this receptor

s GasthB Pl 6° BiFSTRJAURRION 5 SRS TR AT A SRS ion (e, e..
i yHeer [

O B et Ror s ABROOIGH 23 BF B 0@ Beceptor was
t dladsifidens indRphand Btband e it Sretkios@ tothtelhcBivith ER-o are identified as
underlined). The concentration of ER-cc in all of the .
empduqm@ﬁnsnme an [thevstabidityt pEthei igesrdor Compevrdsdhatogre underlined

]r;lip were performed in 25 mv
Su%ha?sé% %o%épﬁﬁde%gﬁiM NaCl, 10% gl ycerol and in

t he prEscesiResttatidn of HR-GaROAYbf ﬁl@b@{?ﬂ&ﬁhlﬁ@ wad 8euM and the ligand
(avail able from Ml ecul ar Probes, Inc., Eugene, OR).

2conptnttatxgarveas$2§l uM. Gheaperimpnts sveré perfonmed in 25 mM phOSPhate pH

5400 78 B 0%, Bl B0 b mePaon RE AS 1BT il slfonamice

on top of the
I 1'ga gﬁ%g}ﬁ%%&gﬁ&{lﬁhggei“ﬁm% quJ I af gﬁgThe pl ates 15

wer e sAuhul digand seletion xi hgm:wfs ﬂndqﬁnq:lroonennnraﬂme wasn dlspensed with a
i gand sol utions fol] owe yering of

sTfGreRipgitcointo @38 far“é‘ﬂ%hla‘ﬂé%@éo%ﬁ% rplqi@rrTh@ Rd&t oh &woprotem dye
t I

a%)glgr a%&é@? %enl?@ci gn‘{‘@ﬂ ?f @1% l@{ﬁé %?luﬁg gﬁo% &IEIT %ﬁate The plates
6wBiR6sAR0t0 Envd niﬁh’lng 6f Zlﬁﬁpﬁi&n-@cm Ggand Golﬁﬁanslﬁﬂlowed by
6,214, 293; 6,291,192; and 6, 303,322) and, anal yzed
ulsyeripgnehl Mineksilisans il typrayey evamarstiny dgingyeling pfhe samples.
' Bal ke o hdgSie Th@nncﬁ‘ﬁio?a;?pﬁagﬁkg@g RS, %f%n# 5. 6,020,141;

rage of Tour experiments ta
f_6,03£9?2@;(:6 291,198 Qaé&eh&e6,@82,98$);a6958,058,sGQM;ZQB 6291 192; and

i gan Steroid and AT Tar get ed Recept or
463&%;?%& wloanady ng ?aé Ht-sauares, gﬁgﬁ fypge. The results
Origted REHLRIL R hE®H BBIOH, are the average of four experiments.

TABLE 2:
Summary of data for ER-o in the presence of a panel of steroid ligands

Steroid Ligand ATm Targeted Receptor

4-androstene -0.23 androgen receptor

androsterone 0.23 androgen receptor
corticosterone -0.27 glucocorticoid receptor
cortisone 0.01 glucocorticoid receptor

B-estradiol 15.19 estrogen receptor

estrone 9.91 estrogen receptor

17-a-ethylene-estradiol 18.72 estrogen receptor
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corticosterone -0.27 glucocorticoid receptor cortisone

0.01 glucocorticoid receptor P-estradiol 15.19
we@stoyans recept or estrone 9.91 estrogen recept’DUS2003/023247

17- (x-ethyl ene-estradiol 18.72 estrogen receptor 31

WD 2004/ 010108 PCT/ US2003/ 023247

17-a- hydr oxyprogesterone -0.21 progesterone receptor

2- met hoxy-estradi ol 5.98 estrogen receptor quabain

-0. 21 progesterone receptor progesterone -0.19

progest erone receptor 4-OHtanoxifen 19.99 estrogen

reCERY QY. . or phan _pegeptor, fh one T

wou gyﬁggy(gggj r| %%?%I%gted t hat r)t@%i S_rec ap?%o%&istgf a eoeptor
menber XBmethbgy-esttadigjen feceptor5.p&m ly. |{ t hstrogen receptor

ideALLLLed_Lpggnds—LhaL—bpnd——LQ—Lhe—LeseJLer had—been
screened adgBiRBdR a pane| of co-Pedul ators| BEPgpsierone receptor

Exa'TpT‘e—r—g—g radi o, €stTaq

17-a- et hyPré) %eegPIr?%di ol ,] and 2- mg’tqﬁoxyest r adplg)lgesé[?rgne receptor
agoni st 4-081-taitoxéfenr ecept or, whHBI99 4- hydr pxytesirogen reesptor

I S an—antagoni-st—TFhis- es—the

utility of the mcroplate thermal shift assay for the )
i dent i IfiERati was @f oiphgarabeptonrthe dptaawould ded een interpreted that this

Exampl e 3 10 Exampl es of ot her ot.ei nz prot ei. ) ]
RO AOPRIER Rt DircsrrpeerieapRiob il e identified ligapds that bind
itB‘fEé‘%éc@ﬁL’cpﬂh&l bdehWsiceAdesbainit 3hé oF coSTBRMkoRChOW Example 1, p-
TABLE3 igand Rel ated Biological Protern of Interest

5 pstadioh epaonen d7-or¢tbylonsepieadiel and 2ymethoxyestelivlaare agonists for this

GPCR, Gsa onist lncrease cAl Qr St l a
ety PAROPh oA NERERTS & alhep b, THIS i s domapgtrates the
CAiVIEy ofSiifeRnicesblAe ditirtibl $ift rsdagtfor tRJdbmificatio0bf lig&ads for orphan

channel s
receptors.

Example 3
10 Examples of other protein-protein interactions that may be analyzed using the

present invention are illustrated in Table 3, shown below.

TABLE 3
Ligand Related Biological
Protein of Interest Protein Partner | Phenotype Activity
(co-regulator)

GPCR Gsa Agonist Increase cAMP or
stimulate regulation of
Ca®* channels

GPCR Gia Agonist Decrease cAMP

GPCR Goa Agonist Stimulate regulation of
Ca®" channels

GPCR Gto. Agonist Increase cGMP and
phosphodiesterase
activity

GPCR Gqa Agonist Increase phospholipase
CB activity

GPCR Gso Antagonist No effect on basal
activity, or decrease
cAMP, or inhibition of
Ca?* channel
stimulation
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GPCR Gt a Agoni st Increase cGW and phosphodi esterase
activity GPCR Gga Agoni st | ncrease phospholi pase CO

wa@eauwidlys GPCR Gsa Ant agoni st No effect on baseCT/US2003/023247

activity, or decrease CcAMP, or inhibition of Ca 2+
channel stinulation 32 WO 2004/010108

PCT/ US2003/ 023247 GPCR G a Antagoni st No effect on
basal activity, or increase CcAWP GPCR Goa Ant agoni st
No effect on basal activity, or inhibition of Ca2+
channel stinulation GPCR G a Antagoni st No effect on

ba@?bﬁ activity, pgidecrease | Gihdnasnd No effect on basal
phosphodi est erase| activity GPCR Gga Ant agogkistty NG increase
effect on basgl gg&i vity, on decrease phpos i pase
actvy—Sre—SH2—Anrtagonitst I nht brton—xf
os?‘gg ast ymedi atg'ao‘r eso;rti &pt%gom one Srlgo. ct Or.lbaflsffﬂ.
Agoni st Stinul atipn of activity, or inhibition of
Ca”™" channel
stimulation
GPCR Gto Antagonist No effect on basal
activity, or decrease
cGMP and
phosphodiesterase
activity
GPCR Gqa Antagonist No effect on basal
activity, or decrease
phospholipase Cf
activity
Src SH2 Antagonist Inhibition of osteoclast
mediated resoprtion of
bone
Src SH2 Agonist Stimulation of
osteoclast mediated
resorption of bone
Jac SOCS Agonist Gene transcription
Jac SOCS Antagonist Gene repression
NF-xB IxB Antagonist Gene transcription
NF-Kb IxB - Agonist Gene repression

Different embodiments of this invention can include and are not limited to the
examples above. The general nature of the examples contain the protein of interest, the
interacting protein or peptide partner (co-regulator, e.g., a co-activator or co-repressor),
and the ligand that can enhance (an agonist) or inhibit (an antagonist) the interaction in

a tissue-selective manner.

Example 4
The steroid receptor coactivator family (SRC) consists of three members

designated as SRC-1, SRC-2 and SRC-3. SRC-3 is expressed in a tissue specific
fashion and is present mainly in mammary glands, oocytes, smooth muscle, hepatocytes
and vaginal epithelium (Xu et al., Nat. Acad. Sci. US4 97:6379-6384 (2000)). On the
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osteocl ast nedi ated resorption of bone Jac SOCS
Agoni st Gene transcription Jac SOCS Antagoni st Gene

wo eaesEI®N  NF-- KB | KB Ant agoni st Gene transcpPCpuUBIIN3/023247

10

15

20

NF- Kb | KB Agoni st Gene repression Different

enbodi nents of this invention can include and are not
limted to the exanples above. The general nature of
the exanples contain the protein of interest, the
interacting protein or peptide partner (co-regulator,
e.g., a co-activator or co-repressor), 5 and the

| $t8a hnll SRC-¢ 3Thi@ARARG R séed In BEAARCSThuscR anldthé Rédcoft@while SRC-3
antagoni st) the inferaction in_a tissue-selective

misrabsant lﬁl@smsselem(mseﬁ Y- e4t oil.o Endeceobngycld@efsud069 (1999)); and

FRLY i GGG iy ISR S acl SRR o, .

SS@eAcki205:2465 a6 (2002 PN Decreapsdaiemi bt kn/the lfoﬁ’f&mﬁ)tesponswe
gl ands, oocytes,_ snooth muscle, he ato tes an

vgshefavas gbieeqd ndqficient gy forngRC @mWhl@SN SRC3 knockout

%@f%@oﬁ%%ﬁ%i‘%@%%‘h%ﬂ%@ﬁ&aﬁé% TR (g fnte tat these co-

eaqmmmdbpﬁsmlﬁﬂicﬁmnﬂwpedlﬁc@nd the neocortex vvh| I e
SRC-3 _is absent in those tissues (M Siti

Endocr T#¢ dgshovacbelo7s agsmmary obthe-da talsﬂ'bfog HRo hd ER-p in

SHRRRSRL ARG B Sn SIS S b 0 e prosence
Det sevars tigaatsg@he gomuhiration SMER fooin als teﬁp@imbmma@éqim ethe ligand
5 tissues was observed | w&l{ ient mce for or,

mentmopéwsn AGdg Sliferd weRsal Aok (Hhsxpatiments were
hﬂée 1&29%'@]&3@2"7@’ 900 1% (ﬂag ﬁlMWF”leﬁ{cﬁnttH@'bresence of

se co- activato possess cil onal
sZﬁaanldapbryyl Stdfolnemitle ah S ldye c(waﬂablwﬁsnnﬂ\vﬁrlwﬂﬁr Piobes, Inc.,
dat a ob(é ned for ER-a and ER-P in the presence of
t HeECEa ﬁ ‘vator proteins SRC-1 SRC-2 and SRC-3 and in

t he prgsepc Eh%aﬂ@ sOltiGE¥ED tikied Ql'ibdﬁnal HRcGRRESH Wa@ﬁis@@nsed with a
of ER-a in all experinments was 8 the |i

ctviggeyipetis inbm ol well Giick SR Grfmzi "R Thom Bailaot de proten dye

guelolF R b8 (DB et sfifiah Ty fin R WETprE e plates
giveagmnyto shidur® RaiMe od fthe%iﬁ)téihﬁiyéaa(rﬁl ligice sblufiohs followed by

Mol ecul ar  Probes, Inc. Eugene, OR),
layering of 1 pL of silicone oil to prevent evaporation during heating of the samples.

Data were collected on a Thermofluor apparatus and data were analyzed using software
that employs a non-linear Marquardt algorithm. Reported results 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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15 A2 gL ligand solution at 2 tinmes the fina

concentration was di spensed with a mcropipette into
w@2@84101e8 | bl ack wall Geiner plate. Then 2 geCDUS1008023247

protein dye solution was dispensed on top of the

ligand solution in the 384 well plate. The plates

were spun to ensure m xing of the protein-dye and

ligand solutions followed by Ilayering of 1 gL of

silicone oil to prevent evaporation during heating of

the sanples. 20 Data were collected on a Thernofl uor

apparatus and data were anatxgeg 4isi ng software that

%}‘@edaA’f]o b 18En (l)\ﬁjf (ﬂlrle PeQct Bf‘ﬂ? am{dttﬁgCo activator
resu s are the avera REM af nents.
values for the co- regu ors represen a change |n Tm

S}@{u l'ization of ER-a in the Presence of Li E@nds and 15

&o-activator Proteins SRC—l and SRC-3 Ligand SRC
SW ER-a 1.1 1.0 1.5 Agonist Estradiol 14.8
1.6 3.9 3.8 Estrone 7.7 1.4 2.2 3.5 17-a-ethyl ene-
1asaac_hp}5 3.7 4.9 ed#Badiol 2-rethoxy- 3.5 391 4.2 5.3 338
edistraté ol Ant agoni 7famoxifen 8.6 1.1 0.7 122 3.5
4-10k-Shiylensd fen 17.156.2 0.2 0.1 1Cl-182788713.9 0.4 4.9
O.strfli® ER-P 0.7 0.9 0.9 Agoni st Estradiol 17.5 0.5
129m1.th3xy£strone 11.$350.7 1.5 b p 17-a-ethybene- 15.3 5.3

1. e%trgdlo:’l

Antagonist

Tamoxifen 8.5 1.1 0.7 1.1
4-OH-Tamoxifen 171 0.2 0.2 0.2
1CI-182780 13.9 0.4 0.5 0.5
ER-B 0.7 0.9 0.9
Agonist

Estradiol 17.5 0.5 1.9 1.7
Estrone 11.3 , 0.7 1.5 1.5
17-o-ethylene- 15.3 1.1 2.5 2.6
estradiol

2-methoxy- 29 1.0 24 2.5
estradiol

Antagonist

Tamoxifen 9.8 1.1 1.1 1.3
4-QH-Tamoxifen 18.2 0.9 1.0 1.2

ICI-182780 16.7 0.5 0.6 0.9

Figure 3 illustrates binding constants, Ka, for co-activator proteins SRC-1,
SRC-2 and SRC-3 in the presence of ER-o ligands. Figure 4 illustrates binding
constants, Ka, for co-activator proteins SRC-1, SRC-3 and SRC-3 in the presence of
ER-B ligands Binding constants were calculated from the observed induced ligand and
10  co-regulator stabilization of the nuclear receptor. Binding constants for SRC-3 in the

presence of agonist are on average 5 to 20 times higher than for SRC-1. The observed
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estradi ol 2-nethoxy- 2.9 1.0 2.4 2.5 estradi ol
Ant agoni st Tanoxifen 9.8 1.1 1.1 1.3 4-0OH4 Tanoxifen

wageoz/omies 1.0 1.2 1C-182780 16.7 0.5 0.6 0. 9pCBHUS2003/023247

Figure 3 illustrates binding constants, Ka, for
co-activator proteins SRCG-1, SRC-2 and SRC-3 in the
presence of ER-a ligands. Figure 4 illustrates binding
constants, Ka, for co-activator proteins SRC- I, SRC 3
and SRC-3 in the presence of ER-0 Iigands Binding
constants were cal cul ated fromthe observed induced

. | LN : ] _
hiﬁlgﬁ@gcroﬁgtgréﬂg g?xgﬁé-elgﬂl Ak PresSh@Dd1 dop st %S f1alltB®r two gold higher

r. Binding constants for -3 inth
firaa skose dorathe agradiwitora irethe preverceagehSaritagaddstt i mes

hi gher, than faor -1. The,observed .3 04/010108

Pt Bz drlsdand Dgtie At SaPH rpacig BEromng: o

prese Qﬁ e O RBRRLRENIAE SnCHE YredeRcd bf i vh-abiihakdrgheteins SRC-1,
than those for the co-activators in the presence of ,

SRE-2rend $RO-Stand i the predshes af thp gstggndike comppends weeobserve an

. I .he fal | owi ng: Co ' ' .
B DS Sttaliat S sprR APy S St B EioRi B0l B ieldfimntal
andSRGha B8L dothgohfd P4 38 %gpxﬁ_ﬁt fob ERES tah@ BROB Iviiktethe exception
conmpounds we observe and additional stabilization for

lb6tHe BR-Gegntl SREC-1 Titeractiorsl usi on based on the

experimental resul s that the ds act lik .

agoni 9 f orlapRXYenyy m;l@%l{bﬁ %fhé?%fz]?%?% Are g‘P"W @n?agomStS
' Gii0ddSactihtor eI | t with literature).

%%f%n]abgﬁ%ﬁ{% - i82,%c810 gr gﬁgnomﬁ%%et%eélomstlsem )

10 and) hav&heepryfetdntinl eccalithéntyfor dhe eoragtivators for ER-a is in the
co-activator (this is_in agreement wth literatuyre

SrcTRE et & B ST e W EHBnEXEBoR AL st gL Jaahy the SRC-
f s b Srabtthnk B e @ft SRC-3 > SRC-2 > SRC 1,
vf\i/lﬁ{lﬁﬁﬁgng%g‘gptnl on ec??l ?ﬁgoestradi ol ligand the SRC-3

and SRKY-2 iThterefetehiialseanimenfufat the cpectmatorsdpr ERep is in the order

preferentjal re itment for the co-activators for
PRSBG-3 =R ¢4 gl?‘é'elr 15 of SRG-3 = SRG-2 > SRC-1. e)

Agoni g8s T et iists reBiuitlSFRa alguXilyRss Well hs e ahB@onists for SRC-1 and
ant agohi sts Tor SRC-I and

SRC-3 for both ER-o and ER-B.

1) The estradiol ligands are more potent as agonists in the presence of
SRC-3 and SRC-2 than SRC-1 in the context of the ternary complexes ER-o:
agonist:SRC-3  vs. ER-w:antagonist:SRC-1;  ER-B:agonist:SRC-3  vs. ER-
B:antagonist:SRC-1;  ER-o:agonist:SRC-2  vs.  ER-o:antagonist:SRC-1;  ER-
B:agonist:SRC-2 vs. ER-B:antagonist:SRC-1.

g) SRC-3 and SRC-2 are preferentially recruited by ER-oo agonist
complexes than ER-f} agonist complexes. .

h) On average, ER-o. agonist recruit the SRC family of co-activators 20-
100 fold higher than the receptor in the absence or presence of an antagonist ligand,
while for ER- the enhancement in affinity is only five-fold.

ER-0., agonist ligands favor the recruitment of SRC-3 vs. SRC-1. The prediction
based on this observation is that these agonists will be more efficient in activating

genes in tissues where SRC-3 is present. Since tamoxifen and 4-OH-tamoxifen are

36



10

15

20

25

30

SRC-3 for both ER-a and ER-P. f) The estradi ol |igands
are nore potent as agonists in the presence of SRC 3

w@r@48RAR than SRC-1 in the context of the tePCHDU$2003/023247

conpl exes ER-a: 20 agonist: SRC-3 vs.

ER- a: ant agoni st: SRC-1; ER-P:agonist: SRC-3 vs. ER P:

antagoni st: SRC- 1; ER-a:agonist: SRC 2 vs.

ER- a: ant agoni st: SRC-1; ER- P:agoni st: SRC-2 vs.

ER- P: ant agoni st: SRC-1. g) SRC-3 and SRC-2 are

preferentially recruited by ER-oc agoni st conpl exes
@\QnEa%caF oﬁﬂ&nfo?tFﬁ RRUBAEXNRS- redR1if) BRO3 @I SRIE-1 EReficiently the

agoni st recruit the SRC famly of co-activators 20-

28hifteldd foi GREN1 ttheapreistion es;tlmt dhes ageist ligpods bavepo biological

f le f ER-P th
Granaean At T ARRTd BTG TRGE ol o, ERa

agoni $iR b ijgandprekanceoftthe ag(ﬁﬁittéstrmbm@f; SRRC3 Jesttightly than the
SRC-1. The prediction based on this observation is

other agmadmgdmdcs The prgdictiva iphes this Hgandgnight be a partial agonist for

tivatin . i o
I e R ——
A0Q41i H3RAQR iRGFiAIBRY 63/ (24 dtorsfophe agirigancepied find the ligand

ER-a and they recruit SRC-3 and SRC-1 as efflcwgntl
tfive recaptorssimplirs therbigmecal aqityrefdFRta éfhmoée ftightly regulated by

iefq ipeth fonenisfBed YedRtS vl Rrc R £ Mot ORREG, Hherctore
Pe%tlgf bib %uﬁgl%glb(ﬁfse 8B Al S5 'hrgﬂﬁd ﬁﬁpoéhﬂgﬂl%ﬁdependent on the

t [ g y than t 5 ‘ot her agoni st ands do
Ffomwlatxom afithe sipprogtiateermaryi gcmdemagﬁ %effautwat¢9|llgmd occupied

SISt PR 0 RS P B ndsncon

gg,jl@gences in affinities for co-activators for the
agoni st occupied and the ligand free receptors,
I mpl i gs¢ J5)iological activity of ER-cc is nore
ti ghtldg ated by endogenous concentratl ?n of
li gan pamal agqnayt igRligands thep grodpcesa srbrmaxigyl response even at full

Therefore 0.t f I 0
e B e
fseimdted Biclbgitdl resonse pTheamel&elan doyis (fomihsxs aondkmdwn but it is
affinity of the |jgand occ gtlgrec t or

dislipeadinat 1 can b lgpendent ey 6 FOGRToR [5fis ofeo-activator and
Q:roolreﬁ Fs%r?ﬁ'&h he g&&%%?ﬂﬁltleé fod %@ﬁco-ﬁg@ﬁfﬂrﬁ S 15 A

par t agonist is a ligand that produces a
sub- neBasadilonrths pmpmmmmdrhyabthﬁus lof th@&élpmrlllmmﬁam@lgure 5,a

l ! ?z{;\%gor?lgttca ?I’T u%g%l C% ormatlorg?ghange (o) }ﬁg nuolear recep%orqco recruit co-

activator or co-repressors with different affinities. The ratio of these affinities will
dictate if a biological response will be observed.

For instance, if a ligand strengthens the interaction for co-activator and weakens
the interaction for co-repressor then it will have a biological response of a partial
agonist. If a ligand strengthens the interaction for co-activator and abolishes binding for
co-repressor then one will have an agonist. If a ligand affects equally binding for co-
activator and co-repressor then there will be no biological response.

Table 5, shown below, is a summary of the data obtained PPAR-y in the
presence of the co-activator peptide SRC1-NR2 and the co-repressor peptide NCoR-1,

and in the presence of ligands.
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stimul ated bi ol ogi cal response. The nol ecul ar basis
for this is not known, but it is believed that it can

wheodopangient on the rel ative expressi on | evel BCD1S2003/023247
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aver age of

co-activator and co-repressors and the relative
affinities for their co-regulators. 20 Based on the
experinmental hypothesis of the schene illustrated in
Figure 5, a partial agonist can induce a
conformati onal change to the nuclear receptor to
recruit co- activator or co-repressors wth different

af fi nifyl.e onc-gﬁﬁatd'ﬁt N3 WARLW%? A ek rhh&ﬁs VWAS' 8 uM, the ligand

dictate i Ogl cal response Wi be observed.

icoateniration ivhs 40 [LMESRIC2-NBA gné YeoRt h eepttdeemm ato?H)OndYI The co-

TR R A X a—
KR A2PAd the l:o-rétﬁ@s&blsf)eptlldfa NCJR-0 a6 defivaNBém aRs cd-Fepressor protein

interaction for co-activator and abolishes binding for
MCokydr essor then one will have an agonist. If a

I i gand,af f ect.s equal | n r

e oo BrBRE e Pe i S E PR pit . 8/208im Nacl, 5
RSPOTE @ind ialthé€ phesede s (oghoddpok $l-2-aminovethyl ﬂﬂfohhtﬁlde. A2 pL
data obtained PPAR-y in the 30 presence of t

dtgaaéscplva@roat Jépes te Dorcgancpairatinn Wap dispgosed pyi %@pcroplpette into

3584 9530 Bt 3 g, BRGZAE 'k BE o chon s

Ri24fRnyedi oh @pl ofatkip tipambsilstionsin the B84 twedl platgaiibie plates were spun to
concentration was 40 SRG- 2- and oR- ti.des

B P RS PrRICB e 488 TEARORIBO: HUOSREDD BDERE | kL of
%S@ Xl@%ﬂf Cﬁ%\téﬁ? e§é|'jﬁi"eﬁﬁ)ﬁedlﬁ’ifngt}ﬁ§t oiaﬂlte's‘eiﬁ‘ﬁﬂ%rs DE@NB collected

€ CO-repressor pepti NCoR-1"was derived
forcarThdrmodloer egpaessandutate wene analymbﬁsmg soffweare that employs a non-

HeRE EE i B P CPomet il e iR B o o fiekperittts

dapoxyl - 2- am no- et hyl sul fonamaBL.E4A 2 gL [|igand
sol uti onggle cf$tgﬁfﬁz£t'ﬁﬁ1 JﬂPﬂR?%ﬁﬁ@r&s@hb@@f gnds and the Co-
di spensea lp@dg$ ngﬁL Gnd BbRepfe s§&49 e NeloREK

wal | G ei ner the prote| dye

sol ution was 1u gspensed u.. op—of and

soI ution in the 384 well N%. TheSEIcg‘tNts&werel\sl,%%R'
ensure Iqwggm of the Qq/g\t ei n-dye ang |i gand

solutlonsf wed by layering of 1 L of S|I|cone 0|I

to prevent |on durhg heating gf; the sanplse

Data were on aégerrmfluor Qparatus an

dat a vvere é?%"nﬁy ng sdr'tware that |t[eirrpl oys a non-

i near uar dt aI gorithm Report ed results are e
qW Xper i rrenté 15 TABLE 385 el
GW9662 59 1.2

BADGE 1.1 1.1 5.5

Figure 6A illustrates calculated binding constants for the co-activator peptide
SRC-1NR?2 in the absence and in the presence of PPAR-y ligands. Figure 6B illustrates
calculated binding constants for the co-repressor peptide NCoR-1 in the absence and in
the presence of PPAR-y iigands. Figure 6C illustrates the calculated statistical
probability for the receptor to be in an activated conformation.

From Table 5 and Figures 6A, 6B, an 6C we can conclude the following:
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Qobserved Stabilization of PPAR-y in the Presence of
Li gands and the Co- activator Peptide SRC2-NR2 and

w@sorRepriessor Peptide NCoR-1 Li gand SRC1- NR2 NEBORUB200Mm23247
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ligand VA 1.2 5.7 Troglitazone 2.5 2.7 3.9
Rosiglitazone 5.6 2.1 1.3 Wy14643 1.0 1.5 5.0 GM662
5.9 1.2 3.5 BADGE 1.1 1.1 5.5 20 Figure 6A
illustrates cal cul ated binding constants for the
co-activator peptide SRC-1INR2 in the absence and in
the presence of PPAR-y ligands. Figure 6B illustrates

cal C.U'dagt ed Aji neliangs GoRst AteerdiRllyt Rerfendne RIfe&S-Ativator and co-
pept i NCoR-1 Tn the absence and in the presence of

REpdsspr pegiiesls. Figure 6C illustrates the cal cul ated

statisti cal obabjlity for the recept 0. In.an._ .
activaled CortoP iRt fhsri?fxsfe“‘FPgﬁ’i"%@%%‘élp%g’é%%"sﬁqg%ﬁ"&% recrults co-
Odtiv&By %ﬂid@ MAE eCRdleBNGhN dR frdtcrebedtdon inGhe p8edd® of the other
2004/ Ol% 08 PCT/ US2003/023247 a) Al ligands affect

digahds @hgurebAy. recrui t ment of co-activator and co-
o055 OB G LA PRSI, ity e

trogl iYazo azone ‘recru Cco- ac

PeRhd dee peveptoef ficiently than the free receptor or in
the presence of the other 5 |igands {Fi gure 6A). ,0121
No corfoundlioskiterenes alfects appwtsd@mapealtyi §athydhe recruittent of co-

of ti ci ; e ; 0 .
SHEATEE B U0 ok b B P opfone s e mor
r dramaii¢ Bffedt onf cospreasdripeatide bindimgi teothed woodsi lyith ligawiseincrease
is the cond best. Rosiglitazo he re 1 .

Jdriading afinty fog the ﬁ(?-@%t; r@@gé‘? gg&ﬂ?ﬁ%‘% apd %Frﬁ@s_es the affinity for
Ofi,l %B-r“é\ﬁ'g%ﬁr géﬁtﬁelNgﬁﬂqg’ Frdoh SR RIS Aok thE peptidesivieycan calculate

for th activator peptide SRC -NR2 and decreases .
tfhe sttitical pyotfability toffi hec recepspr beingin pespagamist MasRior. a given ligand

Fro affinities for {he ' C e
By 24 SuE (kB S ERRAYEGE 3 SR K o
tﬂsomgmil?.t TES Pl&tivie ktadlstal bebbbiﬁ%ﬂdx tHepagoBRbistatet ¥f the PPAR-y:
agoni st state = (Ka for SRC -NR2)/(Ka for SRCO -NR2 +
Kepsigtitazose daropiex NRVQ% wWhite fos the PRAR-wtreglitagone gpmplex is 25%. For

pertl?g grl ﬂ’ﬂ’z&ﬁ-’}’iilyga}lg ot Per)ysss itn tﬁits %%gm&]; ié {égs Er/l_\%%

Example 6
From Figure 6C and Table 6, we can observe that the statistical probability for

the receptor to be in the agonist state can be a powerful predictor for the efficacy of the
ligand. Rosiglitazone is known to be a full agonsist for PPAR-y while troglitazone is a
known partial agonist for PPAR-~y. All other ligands are predicted to be antagonists.

All publications and patents mentioned herein are hereby incorporated by
reference in their entireties.

While the foregoing invention has been described in some detail for the
purposes of clarity and understanding, it will be appreciated by one skilled in the art
from a reading of this disclosure that various changes in form and detail can be made

without departing from the true scope of the invention and appended claims.
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rosiglitazone conplex is 70% while for the

PPAR-y:troglitazone conplex is 25% For all other
WERRROYI1DE gand conpl exes in this exanple is | eBRGT/UNAN3/023247

10% Exanple 6 From Figure 6C and Table 6, we can

observe that the statistical probability for 20 the

receptor to be in the agoni st state can be a powerful

predictor for the efficacy of the |I|igand.

Rosi glitazone is known to be a full agonsist for

PPAR-y while troglitazone is a known partial agoni st

for PPAR-y. Al other IigandsTABQHg edicted to be

ant ag%éﬁ)%% P'rAél le BPE gaﬁ 1'nq;r1 aﬁ& @ﬁﬁoﬁ%ﬁ’&&f‘&ﬁm Based on

her ei n OFDOr at §) &ﬁ&) hei r

entireties. fﬁlle t 'fl goi ng | nven ion has been

described in soms det a|I for tg urposes of ¢ ﬁrlt

and understadd8¥¥ it will be LppH ?at ed by _on uor

skilled in the art froma reading of this dif&digiog@PAR-Y)

that vari ouroghtazenss i n form ardré@tai | can be nmfartial

wi t hout deRusiglitgofie om t he t r Helld@opist of t he i nvehgonist

and appendedG¥Wat62s. 39 WO 200étA3dbHitOB Antagonist

PCT/ US2003/ 0324443 TABLE®angflerdnetboliisof i | e of LiAaagsnist

in Literaturgagnge Thennof | uor ARtdhisty on Based OAntagonist

Rel ative Affinities. (partial = partial agonist)

Li gand Literature Thernofluor Prediction (PPAR-Yy)

Troglitazone, Partial y Partial Rosiglitazone Full

Agoni st Agoni st GM662 Ant agoni st y Ant agoni st

Wr14643 Partial a, antagoni st y Antagoni st BADGE

Ant agoni sty Antagonist 40 WO 2004/010108

PCT/ US2003/ 023247 WHAT IS CLAIMED IS: | . A nethod of

determning the tissue selectivity of a ligand for a

co-regul ator dependent target nolecul e conprising:

(a) providing a set of ligands that nodify the

stability of the target nolecule; 5 and
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(b) screening one or nore ligands of said set for
their ability to ffirther nodify the stability of the

WO a00g®1010®1 ecul e in the presence of one or norBCT/US2003/023247

ti ssue-selective co- regulators for the target
nol ecul e; wherein a fin-ther nodification of stability
of the target nolecule in the 10 presence of a |ligand
of said set and a co-regul ator of said one or nore
ti ssue-selective co-regulators indicates whether the
ligand is an agonist or an antagonist of the target
<€C gt he presence of said tissue-selective
co-regul ator, thereby determning the tissue
selectivity of the ligand for the target nolecule. 2.
L, I -
1 gands ! b fFShibing BEARLR BARKAL T 4 NguRClord) corogulator
ﬁglecule co # e% screenlng one or nore of a
P15t targeL mQfeculgicPRRRSNE: [’ gands for their ab|I|ty
to nodify the stability of he t rget ecul e
met hodabfprevidingapset @k Hgands %ﬁ fao rﬁ%hféffof&h% t%get m°1e°ule
e of amultiplicity of different |igands
conprises: (a) contacting said target nolecule with
one o r(b)‘nscneeinhg anelsr imrehgindsof aaid 26t fou thdipdtilitytty fafther modify
conta$ners trea d target .nolecules . in

he giabilitnaf theﬁﬁﬁget By hishit 45 s pivarebercs oo 56 4uTE g Rfestive co-
%&Bm@%&%l{ etttﬁol%\fl@‘l d; (c) neasuring in each of

cont al ne ap yS|caI change associated with the
unf ol di ng ofheseinc ﬁuahgemodnﬁlcetmn @fssta’tzhty(ttﬁthg dargetanolagule in the

el Tl ] 0 38 b B TR LRE 858 of g lcsetcve
Rt ebelhioss FdICHRS Wikt 8Re (iSand! 18:an %}us@ 9f hn @htagbsist of the target
ot her unfolding curves; and/or 41 2004/ 010108

paiecdo 0vben2B04le  presance hef yspich| ssherselestivg fcorregulatgr, thereby

t et .np

n%Fetgﬁnbrfl P%{[}lt%)ilso]? % |[éfc lg{r?}egﬁﬁg ﬂggn‘f) o’r W&% ¥ Sngge &t i ni ng

vihet heTheamytholl ofailaiml 1,0whetsinnmdiidiresthichet of dibaddstthatomodify the
said target nolecule, wherein a nodification in

SRy | Sthd Stargé'tdlhﬁféﬁﬁg c@hpﬁsé‘d"'@?&%lﬂg"oﬁeabldméi’é of dirAdtiplicity of
5 curve. e nethod of 'claiml1 or claim3, wherein

Sﬁﬁ@'reﬁﬁﬁg%%ﬁé eSS tl’?éuefolfl&rtg ﬁﬁ{dlfy%&ﬂ%lﬁﬁﬁof the target molecule.

3. The method of claim 2, wherein said screening of one or more of a multiplicity
of different ligands comprises:

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

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

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

(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:

() each of the other unfolding curves; and/or
41



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

wa@oeemeguibat ors in each of a nmultiplicity of coPCHUS®NF)23247
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10 (b) treating said target nolecules in each of said
multiplicity of containers to cause said target

nol ecul e to unfold; (c) neasuring in each of said

contai ners a physical change associated with the

unfol ding of said target nol ecules; (d) generating an

unfol ding curve for said target nolecule for each of

said 15 ¢ ?ath@ﬁﬁi%ldlﬁgeéure@fﬂi%ﬂdﬁ@r eblcehle IRtHE absence of any of
unfol ding cufves in step (d) t i) each of the
cﬂatdemuhuphoﬂtyjof@ffamﬂe&ndamﬂor (| i) the unfolding

curve for, said.tar ce .

any. or(PX denniESher By ey B3 Rt ot said arge
Crﬁol%&%' | \ih&Rbis 2 RPEARRIdN th sEBIIRY 1§ Mligtedhstheangdin Bid unfolding
said |gands of said set further nodifies the

swuaNs- ity of said target nol ecule, wherein a further

difi atlo t ity i |c%ﬁ ?;]ge furth
change E}ilépu%f%%d r}g%f:ucﬁa\l}gp% . gm 9%{%35&%& Ete% o
1, mherqln said one or nore co-regulators includes a
COMPEEEY-vat or and/or a co-repressor. 25 6. The net hod

of claimb5, wherein one or nore |igands of the set
furt help) reoutaciing s tasgetmolpeuje and eRrok mpramolepples of sid set with

in the

et LS EoPoay S Gy 2 ahatapBap Atonpiners:

mol ecuby wbreingisaid fagsep htenles infeach bE said nadltipiutyost. cohfainers to
WO 2004/ 010108 PCT/ US200Q /023247 7. The net hod of

cGegsesabd tagges moleculate vBE®i st is a partial agonist. 8.

The r :

of the 2 urt%?d &l og‘él?ﬁ c%ne st a%?PYWSP%?%%%%‘% with the
nmifelduigeofsaldtth@emmebemieg of a co-repressor, thereby

o Bl Bk RSB8P G RlS BSFk or i
%ontdierset hod of claim8, wherein the antagonist is a

partial "agonist. 10. A nmethod of determning the
t i ssue(e} ebmpaiing eachaff said[unfddiag mwealrbsiep @y ie:at or

dependent t et cul e i roviding a
set of liga ﬁilga (:ZE%L ?#‘?’im&ﬁlgp c un o}odl ng cu?ve

of the targgi) the unfolding curve for sald target molecule in the absence of (1)

any of said ligands of said set and/or (2) said co-regulators; and

() determining whether any of said ligands 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.

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 ligands of the set further modify
the stability of the target molecule in the presence of a co-activator, thereby
identifying the ligand as an agonist of the target molecule when in the presence of

the co-activator.
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10 nol ecul e; and (b) screening one or nore |igands of
the set for their ability to further shift the

wao b@aailoginf ol di ng curve of the target nol ecul BCT/HS100%023247
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presence of one or nore tissue- selective
co-regulators for the target nol ecule; wherein a
further shift in the thermal unfol ding curve of the
target 15 nolecule in the presence of a |igand of the
set and a co-regul ator of said one or nore

ti ssue-sel ective co-regul ators indicates whether the

| 1 9andrheSmeMod 8Pih 60Wh@Binané it 4 a patiall dpenisar get
nol ecul e when in the presence of said tissue-selective

S Mtk %ﬂgfaﬁﬁy nFE Ohcs ahfer Bt e oL g ot e
T d 10 i di
RS L% et oS et 5{9?%’8“1&3?18 BiPERG: $ig% efmumsSispr. thercby

the target nol ecul e conprises screening one or nore of
aidentifyingghe digend e anjpntpgoisttof the; tarest melpcule, when dp the prgsence of
to shift the unfolding curve of the target nolecule.

lthe cdepresohod of claim 11, wherein said screening of

one or nore of a multiplicity of different |igands

foir t heThe@BMbA SE6lain? §, Whdreahé asthgdidst $9a partial gohist.

. nolecule with one or nore of said multiplicity of

dif fer .0 F ki G4 _
o S A A TE R e L Bl o g o

et B mtEB B 5 | Catoe said ¢ ;?get
gglnf giudqg r}:tgg\g %fgg)plsq%t:g’q( lcl;%wge g@uélgggleq tglte \M“’? f dlglgléurve of the target

tﬁs& %ﬂ10|dlng of said target nol ecules resulting
fromsaid heating; 5 (d) generating a thernmnal
unf ol dfb gsclmmng dngrorguérd ligandsedf tho ket dat thesibility dm irthenshift the

R SO e
t &lec’u(lé o ?ég@ﬂht&fs foiBle Blrf@mdl&idal unfol di ng curves;

and/or (ii) the thernal unfoldlng curve for said
t ar get nol ewhérein a furberapliBnivethe1hempal awfolding guuye of the target

f
A A ol g B Y IR o
Sﬁssﬁé-sélbalvetcb&é htom‘hdicdieﬁl hethewthe (bfgaﬁcﬁisdant @i‘ogﬁt or an antagonist

mol ecul e. 13. met hod cIa|n119 claim12,
whle thsi Wrgeé,rgo@gulgewh% ngttléep PFSSERGS P said tissae-selective co-regulator,

thereby determining the tissue selectivity of the ligand for the target molecule.

DD

11.  The method of claim 10, wherein providing the set of ligands that shift the
thermal unfolding curve of the target molecule comprises screening one or more of a
multiplicity of different ligands for their ability to shift the unfolding curve of the target
molecule.

12.  The method of claim 11, wherein said screening of one or more of a multiplicity
of different ligands further comprises:

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

different ligands in each of a multiplicity of containers;
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conprises: 15 (a) contacting said target nol ecul e and
one or nore ligands of said set with one or nore of

wa@ adod/ocaes egul ators in each of a nultiplicity PET/US2003/023247
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containers; (b) heating said target nolecules in each

of said nmultiplicity of containers to cause said

target nolecule to unfold; (c) nmeasuring in each of

said contai ners a physical change associated with the

20 thermal unfolding of said target nol ecul es

resulting fromsaid heating; (d) generating a thernal

unf ol dhngeSiVQid Alroct 3héleb1AEORI eddR| FFGHIEmARipHcity OF toRiners to
of tenperature for each of said containers; (e)

casp asidtaygetandleafle sminfoldner mal  unf ol di ng curves in

t to: . (. h. of ,the_ .ot her .t h I ' .
cur veld mehipinesh <6 5t Pt bR phe oL gL ao Butd with the
Sir-Slal @SR B s8id Hhi@ed MolebileORSEIAGE froaf sAid heatiny; Of
said |igands of said set and/or (2) said

co- r e§d)l gemsratingsmihermyl vabelding; opfagraeetnglesyle g5 pdunction
ecul es of saj ther shifts the thernal

réIﬁ#engé’Faﬁﬁregﬂrr??ghgfgzgaalcdﬁ{%%lr&gét nol ecul e. 14. The

et hoge)oorfiparingeaéh ofatd enfolding clroesnGtepr(d) ®©:

co-regul ators includes a co- 30 activator ang/or a

co-repr ess&ﬂ.ea&hO%CMF]@I@ﬂb@lfp@i}ms %247 15.
The net hod I(I?L é]?rfé ﬁnllg{g%l%lgmf%ﬁlrgedu é’fb‘f SS9 tHREEmbled@aqs 18f absence

the set fu e stability of the target
ey of said multipiicity eBdifiesendvtigandsparalct i vat or, t hereby

identifying the ljigand as an.agonj.st .of the target .

mol ec §Pe IFRERIIGE Y"h ﬁ@eﬂﬁ?@?‘“ﬂ Q. g&{}f’f@gp{)ﬂgams shift the
-gh\‘infﬁﬁfi irfd offdafil AkobPmolde@leSi N the agonist is a

gg?% a agoﬂnklost. % f?. e method of claim 10, wherein

die orTheomethoil gefindleinaf10; e ciaim 2. phawsin seigi fojeeningestep further

stability of the target nolecule in the presence of a :

Gonipeigésessor, thereby identifying the ligand as an

ant agoni st of the target nolecule when in the presence

of t hqaf Qonth&RHpCaRBhrgel froletliR dMBlone dr Blor€li@indy b said set with one

wher eiq%}:t%% antggSﬁoni $gte is a partial agonist. 10 19. A

e tivgd obsaidico-eegwlatdm dn eavh of aguultiphatyedicopiangrsf a

i o1 . . .
conpr (21 isaed fai st EnSleoulE AP SOt (i ARigIRGY Bptainers to
tdAfseSdailatdet hoRlculehe uhflget nol ecul e;  and

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

thermal unfolding of said target molecules 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:
(i) each of the other thermal unfolding curves; and/or
(i) the thermal unfolding curve for said target molecule in the absence
of (1) ény of said ligands of said set and/or (2) said co-regulators; and
(f) determining whether any of said molecules of said set further shifts the

thermal unfolding curve of said target molecule.

14.  The method of claim 10, wherein said one or more co-regulators includes a co-

activator and/or a co-repressor.
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(b) screening one or nore ligands of said set for
their ability to further nodify 15 the stability of

wo b@4pariget nol ecule in the presence of one orP@DU2003/023247

ti ssue-selective co- regulators for the target

nol ecul e; wherein no ftirther nodification of
stability of the target nolecule in the presence of a
ligand of said set and a co-activator of said one or
nore tissue-selective co-regulators indicates that
the ligand is an antagoni st of the target nol ecul e

ween e n2Bhdd6E QRS B0 GPnepbin DAk @r kicss UgarRislof lid 3¢€ further modify
co-activator. 20. The nethod of claim 19, wherein

Ll flodul i : o
MNP Rt ekl e ol PRioc TS b ¥ck Py, hroy demitying
O TR 00 T LB Shter il el 0old SR80 activator.

target nolecule. 21. The nethod of claim20, wherein
d6i d Jheaesthorofsiaipnks, viherpt heggonistispPpRia aganst: 25 of
different |igands conprises: 45 WO 2004/010108
BT/ USheGenéhaBafidlain{ &), witmeinone vy nyue Hgerds @b thesst dathes modify
with one or nore ligands in each of a nultiplicity of
GRN$tBiHS SFthé Pledt hRAMNURUNTEE Prebéicgof a b reredses thatetgeidontifying
of said nmultiplicity of containers to cause said

_ ( . . ]
Y i B B dhlbfist Of Sl forght OISR IR P BRI OF the o
unfol ding of said target nolecules; (d) generating an
G683 ng curve for said target nolecule for each of
sai d contajners; (ei)7 %v aring each, of sai d. unfolding

difr vesemapeoi i i fhe a0IgAnIST IS ApaTtHl ARust

unfol ding curves; and/or (ii) the unfoldin% curve for |

d4i d tAamgeshodvof detainaining thiadlisaue seleativity efng ligand &gy @ co-activator
multiplicity of different |igands; and (f) determ ning
wlapértient @arpet aiolesalectolnpgisings nodi fi es the stability of

sald target nolecule, wherein a nodification in

st abi I bvidinBd &g tiodsahsNAbdiSy ke stabliltylstf it eirp@ molecule;
15 cur(v}e.yprzz. nghe net hcg)d of cl ai mg}i9 or claim 21, e
windrei n said screening step ffirther conprises: (a)

contact{ng sai d taraget cal - . .
mol ec lﬂ)t Ssgx&emélgio 8 gg?“%l 1kaencf§ of sHALLRE tidir iy to further modify
the stability of the target molecule in the presence of one or more tissue-selective co-

regulators for the target molecule;

wherein no further modification of stability of the target molecule in the
presence of a ligand of said set and a co-activator of said one or more tissue-selective
co-regulators indicates that the ligand is an antagonist of the target molecule when in
the presence of said tissue-selective co-activator.

20.  The method of claim 19, wherein providing the set of ligands that modify the
stability of the target molecule comprises screening one or more of a multiplicity of -
different ligands for their ability to modify the stability of the target molecule.

21.  The method of claim 20, wherein said screening of one or more of a multiplicity

of different ligands comprises:
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one or nore of said co-activators in each of a
multiplicity of containers; 20 (b) treating said

wao 20098101081 ecul es in each of said nultiplicityP@f/US2003/023247
containers to cause said target nolecule to unfold;
(c) measuring in each of said containers a physica
change associated with the unfolding of said target
nol ecul es; (d) generating an unfolding curve for said
target nolecule for each of said 25 containers; (e)
conparing each of said unfolding curves in step (d)

h &ﬁ? igé L tREA EholeBle | Wil @n6 Wriasie BEMISNin each of a

(||) t un 'ng curve for said target nolecule in
tdmhmmmﬁymﬁxon&mtﬂ& any of sa|d | i gands of said set

d/ X
PCT/ Ulsbiltseion 47 e} YT BRI TRG: (el o s 1o
Idag@gqﬁi @f%esﬁioqjecﬁgttofuhfdla -her nodifies the st ab| lity of

sai d target nol ecul e, wherein a further nodification

5 in stdb) |m¢a,sumg jmetich &f said coptagners & physieal ehanggesiaeiated with the

sai ﬁgigunfogl d'dg%ﬁgtééﬁl%g'flzs The net hod of claim 19,

s a partial agonist. 5 24. A

et hoddyf gelekfing & tafoldig tussUer seldeatdey intoleae for each of said

l'i gand for a co-activator dependent target nolecule
d@ﬁ’fﬁm@é‘,fi,ng (a) providing a set of |igands that shift
the ”tgj HHLLARG Sk idhe Eivel B 8 (o) 1 ecul €
and (Db)” scr en| g one or nore |gan e set for
10 their abil |(h),/eﬁmdftthbd>thelrurﬁ‘dsiﬂﬁ1g duivees; drgl/arher mal

unfol ding curv e tar | ecule In sence
of one or n@‘Betﬁ? Efgng %‘E’P’ t@@e?’é‘ﬁlﬂ Hﬁe gPef%rser{cﬁgfany of
ti‘ﬁﬁt: Hf&ffemgflgdrﬂs%dftl rther shift in the
erna dlng curve of the target nolecule in the

pr es ende dofenalrilm&wh@th@famhrf saidtligands amdtﬁeaéhei stahibity offsaid target

ssue- S I €O I
Aofecddpaehorns oadteRs TR s RegTE BeRein seid unfolding
15 t@peet 15 nolecule. 25. The nethod of claim 24,
wherein providing the set of ligands that shift the

t3er malhe piethad Al claimy &9 or dpie 2dr guersip| saidy pgeening step further

conprises screening one or nore of a nultiplicity of
Oecnfperisesit | i gands for their ability to shift the
unfol di ng curve of the target nolecule.

(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;

20 (b) treating said target molecules 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 molecules;

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

25  containers;
(e) comparing each of said unfolding curves in step (d) to:

(i) each of the other unfolding curves; and/or

(ii) the unfolding curve for said target molecule in the absence of (1)

any of said ligands of said set and/or (2) said co-activators; and
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20 26. The nethod of claim25, wherein said screening
of one or nore of a multiplicity of different |igands

wo eootloeriogonpri ses: (a) contacting said target PODUSIOS/E23247
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with one or nore of said multiplicity of different

ligands in each of a nmultiplicity of containers; (b)

heating said target nolecules in each of said

multiplicity of containers to 25 cause said target

nol ecul e to unfold; (c) measuring in each of said

contai ners a physical change associated with the

t her "‘ig. ?@ﬁ&fnﬁhﬂ@ vﬂfeﬂﬁalaﬁ§to§rsqﬁt ligRlds Of | safl §ct SubthérNBlodifies the
from sai eating; 47 WO 2004/010108 PCT/ US2003/ 023247
(sthbiligg € satl itargetambleenlnpwherpihcl irthgr wodifisatien insyghility is indicated
target. nolecul e as, a function of tenperature for each

i %@#&%@ﬁ%‘? epid ufalE GUING, § 0 each of said

unf ol cfHAGn&HEY 65clhith $9,64hetedn tHeQintagbhist Bagjaril agbest.

ot her thermal unfolding curves; and/or 5 (ii) the

H%Ier med A0h & g¥ '&%ﬁ}f}ﬂ%ﬁsﬁﬁrﬁéﬁé gcl&t?t_f\}i’@t of RhRGH Sor & co-activator

é absence ald multiplicrty of "different

| j gangds; . an et erm ni ng whet her any of said

AsPes P?W&egmg}p"t}fjefcroé%s‘r“grigands shift the thermal

unfol ding curve of said target.mlecule, 27.  The

met hodabPrevidingesat frligands ﬁhﬁ@@}%&ﬁw’l é‘ﬁ#joédl% PR Of the target
s&@gcﬁ{a.x&&ﬁer 10 conprises: (a) contacting said target

nol ecul’e and one or nore |igands of said set with one

or nor(®) atresaing one-oanidry figands dftheeset oratheia ability to further shift the

ot paidife St ol e R PR FL e teTeog0 AT ARpaF more tssue
t Qlechfb/SRredlathbrt 86198 tabRk @Rl 0 unfold; 15 (c)

measuring i'n each of said containers a physical change
associ at ed whereint ine furthesrshift i oo thermal wifolding) cueqeft the target

nol ecul es .resul ting.from said heating; . :
R i aheneRg bR B el A S LG AL B or o
aidsti16dIE@Re Rirebalanes aldicaes Dbt eRChgald Baditantagonist of the target
containers; (e) conparing each of said thernal

umplebdeng curves in step (d) to: 20 (i) each of the
e

?%ér {raf fj@gg*og“@ abdi P, GHERE gﬁ{?@ﬁg thd Iskt) ot iands that shift the

ing curve Y target nolecure In
;rﬂgqn%? Sug_%igiggi%f é%‘)’fa@? %{Q;g%totfx&eglg% I&%%%gi%esogcrese%in% St or more of a
multiplicity of different ligands for their ability to shift the unfolding curve of the target

molecule.

26.  The method of claim 25, wherein said screening of one or more of a multiplicity
of different ligands further comprises:

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

(b) heating said target molecules 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

thermal unfolding of said target molecules resulting from said heating;
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(f) determ ning whether any of said |ligands of said
set further shifts the thermal unfolding curve of

wa@aiod/ot@anget nol ecul e. 25 28. The met hod of cl BETUS2003/023247
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wherein the antagonist is a partial agonist. 29. A
met hod of determning the tissue selectivity of a
ligand for a co-repressor dependent target nol ecule
conprising: (a) providing a set of |ligands that nodify
the stability of the target nolecule; and 48 WO
2004/ 010108 PCT/ US2003/ 023247 (b) screening one or
nore | ' ofe@ﬁlteré@ra function
mod £y eyl MeftnBinfling CHobe o7 S thitcl holedt
if éswpecaueffoneaeh of said centhinstsie- sel ecti ve co-

r egul tors for th ecul e no further
rmgl f (BRI e§?]%18$§ai9$W’fé}?dl?%‘éurf’%srlaéfepﬁgft&uI ein
the 5 preggngehef iR dthdandmal w¥Bidhg&irvétandlor
co-repressor of said one or nore tissue- sel ective

co-regul at dils therdiermalemfelding qumee for gaiddangst malesylsrin dhe absence

of. the.ta J ec presence of said
tqf§§¥|8f%aé4%‘8{t p\}glt%Syglz%Feélggths i The nethod of claim

29, Wher @eterminiiy whediet Aigy Sﬂﬁal@fmdltlpl&m@Soﬁ differemo tiginds shift the
t he stablllt of the taeget rml ecul e conpri ses

sth?rf@@humfgldm%cme oosaed tergchmelgciilen| i city of 10
t t f
ab|e|r #}8?2@5 %ar ge%}h ok e ég}?j] bt, %E&lrﬂgﬁﬂ é’c#éé‘&gf step further

cI aim 30 wherei n said screenl ng of one or nore of a
oSS city of different |igands conprises: (a)

[ gande) Pontacig i (rEehEolSopie Bripe B mogrbEHB 0L s st with one
R S e T et &lﬂgrz,f%a&amefs sai d
multiplrcity o

containers to said target
nol ecubp Heating ad dargé¢tcinoleeates in rgrhi of saai:mlmﬁplmwd)f containers to
contaipers a pgﬁcaf cal nge associated with the
R Widgrest melserleity rml ecul es; (d) generating an

unf ol C@)y‘ On&NhrYRs nach B @aﬁi %ﬁﬁlnef@é BEHIGL EHJng@ agdvciited with the

said 0 containers; (e) conparing each of said

(thérmiadiimiglding oBsid targst mle(ca)es resulting;fjore saifl hestinghe

2L Psre f o'ggr:a ngg g%vesahﬁggﬁécﬁé %%tesglgibtégqﬁg L}l%'(l)%lgle as a function.

Qff temperature for each of said containers;

(e) comparing each of said thermal unfolding curves in step (d) to:
(i) each of the other thermal unfolding curves; and/or
(i) the thermal unfolding curve for said target molecule in the absence
of (1) any of said ligands of said set and/or (2) said co-activators; and
(f) determining whether any of said ligands of said set further shifts the thermal

unfolding curve of said target molecule.

28.  The method of claim 24, wherein the antagonist is a partial agonist.
29. A method of determining the tissue selectivity of a ligand for a co-repressor
dependent target molecule comprising:

(a) providing a set of ligands that modify the stability of the target molecule;

and
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said nmultiplicity of different |igands; and 25 (f)
determ ning whet her any of said |ligands nodifies the

wa@t@bioki1ng of said target nol ecul e, wherein aPCT/US2003/023247

nodi fication in stability is indicated by a change in

said unfolding curve. 32. The nmethod of claim 29 or
claim3 1, wherein said screening step further

conprises: 49 WO 2004/010108 PCT/ US2003/ 023247 (a)
contacting said target nolecule and one or nore

nol ecul es of said set wth one or nore of said

Co-re i l gy a6 Agtier modi
(0) ¢ Pafratrind BaPBORoR ihullyf l & o Rl Ny T s modify
the stalglitycoft the edrgetomolatuleris theopresenge of on¢ dr mwprg tissue-selective co-

nmol ecul e, t nfold; 5 (c) nmeasuring in each of said
6%%'?35?5%3?%&8%]%_ ﬁggquléhange associated with the

unf ol di g Qfhefcdih fo tfiRe ndMti@EIsh ®F stability B£MEk@LEtGoIREule in the
unfol ding curve for said target nolecule for each of

paasancecafrt igandrof saiflespt eshp serenyessar pf wid eng ar maFOlissergelective

curves in .ste Q.10 .(1] .
SHeAShR B Mt 1 050 Mg spon i
PRésEndersTBald t¥Rleesldctive Boidiessbisence of (1) any of

Said ligands of said set _and/or (2) said ) .

88- r ephegnethed ofglgim 29, whewshPravidng fhs: sb of ligyndsrthatedify the
ligands of said set fi-trther nodifies the stability
afability dftthe treget mdleaulé epmptisaseicreeaingi onehesy more of a multiplicity of
nodi fication in stability is indicated 15 by a

faurérber ligahad e thelr abilitd talodifl itegstabilityent tstargbhmoteetileod

of claim 29, wherein the agonist is a partial agonist.

. A %ﬁo@&f ASLESOTWHeRSn she s&&&ﬁﬂgoﬁ&ieaﬁtﬂm&waﬁ{ultiplicity

a ligan a co-repressor dependent target nolecule

C i Si.ng; royji.ding a set of ligands that shift
toﬁgﬁ%eﬁ%r}tﬁ,%ﬁn%sﬁ%ogﬁ)aﬁ#g curve of the target 20

nol ecul e; and (b) screening one or, nore |iqgands qf .the

set fdp t?f?é}t"rc"é%iﬁa}dt {Argeh 3 e?‘ﬂﬁ ity 9pg tortrﬁgrenﬁﬁ?ggf‘ré‘i‘ cach of a
q?&lﬁhﬁléi fdhMG el the target nolecule in the presence

of ohe Or nore tiSsue- selective co-regulators for the

t ar get(byrotreating exidwirgeiemelasules fin eadieef soid multiplicitiieof containers to
tcggsrerrs%}d tléllrnge?%%ier(]:gleccg %lcﬁf the target

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

unfolding of said target molecules;
(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:
(i) each of the other unfolding curves; and/or
(i) the unfolding curve for said target molecule in the absence of any of
said multiplicity of different ligands; and
(f) determining whether any of said ligands modifies the stability of said target
molecule, wherein a modification in stability is indicated by a change in said unfolding
curve.

32.  The method of claim 29 or claim 31, wherein said screening step further

comprises:
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25 nol ecule in the presence of a |ligand of the set
and, a co-repressor of said one or nore

wo casoensel ecti ve co-regul ators indi cates thatP€hES2003/023247

ligand is an agonist of the target nolecule. 35. The
met hod of claim 34, wherein providing the set of
ligands that shift the thermal unfolding curve of the
target nol ecul e conprises screening one or nore of a
50 WD 2004/ 010108 PCT/ US2003/ 023247 nmultiplicity of
different ligands for their ability to shift the

unf ol gé)n Goktdbtif @id Rkt hiNdRle anBdRCH Rore 3oledddes of said set with

met hod “of cl arm 35, erein said screening of one or
woe er oforeofsaid ¢opieigulatoys inofackiof & arudiiplicity g4 aerdaingist her

conpri ses: a)..contact i i d_ ¢t i .

one” oGt SRt RelRes T St tile FRIGR FickBniness o
icAuRaa1 BfccmBltclleRd uifolgt Oof containers; (b) heating

said target nolecules in each of said nmultiplicity, o

[ of .
cont ai(elemeeaswingiapseh of said cantgiversaplasinabchangg gsgcigted with the
C asuri. [ f said containers a physical
Mﬂé@gggg%g?%g%ﬁ%g%g{‘he 10 thermal unfol ding of
sai d t(@y ggdneraping cinl @sfoldirsg biiva dof saith tamet! nfodatilenfir dadh of said

generating a thermal unfolding curve for said target
POPENErs as a function of tenperature for each of

sai d ' £ S [ f ' nfol di n
car ved o] kPEis ool be SERALIAIA. AT BladAufin 0 1 10
unf ol di ng Qi) veech;of dredither vhfolding)cutres; andérmal  unf ol di ng
curve for sajid.tar .ol ecule in the absence. of an
of said _rrul(ilb pﬁhFd’r“?‘ﬁal&g Y %’f&ﬁ’{& W%f&ﬂﬁ’i?cugenﬁl t?‘?)a%s‘é{lce of (1)
gﬁi OF G3iA 1739 MUT SRR s P/ (2 Bl dlc dtlptdsdrs Gankly  Of
Ifferent "1 gands shift the thermal unfolding curve
of sai(® tdetgmining véwsthes angof suidkligandsof seid sqtdprtheggmedifies the

i 255y T P PRIl s

Yy dRiBet AR M Rid GEdMirgedurvd.t h one or nore of said
co-requlators in each of a nmultiplicity of .containers;

(33) hebhe methed pficlping 3 twhestia iy agonishiseRaktia) p2eRisty
multiplicity of containers to cause said target

ridl. e c uA endtiooduofideteimirifig (he tissuesslectivigy ofa bgand fof a eariqpressor
containers a physical change associated with the

dependent target molecule comprising:

(a) providing a set of ligands that shift the thermal unfolding curve of the target

molecule; and

(b) screening one or more ligands of the set for their ability to further shift the
thermal unfolding curve of the target molecule in the presence of one or more tissue-
selective co-regulators for the target molecule;

wherein no further shift in the thermal unfolding curve of the target
molecule in the presence of a ligand of the set and a co-repressor of said one or more
tissue-selective co-regulators indicates that the ligand is an agonist of the target

molecule.
35.  The method of claim 34, wherein providing the set of ligands that shift the

thermal unfolding curve of the target molecule comprises screening one or more of a
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thermal unfolding of said target nol ecul es resulting
fromsaid heating; (d) generating a thermal unfolding

w@ornmifios said target nol ecul e as a functi on POF/US2003/023247
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tenperature for each of said containers; (e) conparing

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

51 WD 2004/ 010108 PCT/ US2003/ 023247 (i) each of the

ot her thermal unfolding curves; and/or (ii) the

thermal unfolding curve for said target nolecule in

the absence of (1) any of said |igands of said set

%ﬁi’ﬁﬁﬁci{ﬁdf EEAnC BB FR YRR bilit§Ael siif)thel ghIdTh@Ewge of the target
ether "any of said |igands of said set ffirther

shif%ﬁ the thermal 5 unfolding curve of said target

BY'€¢tif'e. 38. The method of claim 34, wherein the

agoni IS ajt.ial nist. .39. A.nethod of
or mnsiragbef el o1p 38 Siara s SongehifE of P Sippore gf 2 gruttiplicity

co-regul ator dependent target nolecule having an

wldiBerentrlipands Bintheoepmrprisesig: (a) providing a set of

i gands that nodify the thermal unfolding curve of a

10 t ar(get comdoting | saidntavien gnaeculmivithvenef ammioronf sait endtiplicity of

sald set of |igands nodify.the thermal unfolding
Herenijigands. E’p‘iaﬁﬂ éé ﬁﬂ?‘g‘iﬁpliq% rog c_%tftﬁllnfﬁrﬁ'r cal function;

and ( %,S AR IsHE 8RRt RoldPBIeS ih e8I sAd nﬁﬁﬁﬂioﬁ?toff Ghtainers to

their ability to further nodify the thernmal™ unfolding

oansecssapt targee niodecylet torpfddul e i n the presence of one or

nore co- requl.ators: .1 erein a furthen di fi I, ONn._ .

ot he Sl TG Siehi NG eemsfs ¢ R oBBfe pof Rl fLwich e

| tRernf¥® uRfORERE 6 L5 tatgdt ntietdlledfreshiftin fisth saidtheting;

co-regul ator of said one or  nore co-regul ators

i ndi cdtp<zenpeting e thermahipieldingcyrye Ko saisbisrast molecyle as a function
a Qni f e .ml.ecul e when in the

p%%gﬁ%%ﬁ%? PO§ gla%l %fos%g%%ﬁfaﬁ%gﬁ 40. The nethod of claim

s D et it mconie o L
conpri ses s@ &ash ¢ighe ptberthe g curvgs: ApQhngs

whi ch nmodi 1yt e tﬁaﬁ{alrlﬁﬁffo#ﬁ‘ﬁ%’&ﬁ'kf@ GorC{d Br&dk midtSRR Rlthe absence

whi ch share” “bi ol ogl ca nction for theirt ability to
nafthinfy yf s4id mulgplicty of i ifdrentiigands; wed of t he target

nol ecu) e.,41. .The hod of .cl.aim39.. whereif the. .

| | gan_ogq eferpunipg yyhe Gﬁpgt(’fg?latrﬂ'élﬁpgfl ef’F ggger%ﬁ%ﬁlsesmﬁ the
WASAndl Rintdlding CBS8E Sai@ tardetGRoléGilld. vat or . 42. The met hod

of claim39, "wherein the ligand is a partial, agoni st
037.t heTheamgidpd of claim 34 or claim 36, wherein said screening step further

comprises:

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

(b) heating said target molecules 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
thermal unfolding of said target molecules 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:
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nol ecul e when in the presence of a co-repressor. 52 WO
2004/ 010108 PCT/ US2003/ 023247 43. A et hod of

waledoaoniing ng the tissue selectivity of a |i ganeiCT/82083/023247

co-regul ator dependent target nol ecul e having an

unknown function conprising: (a) providing a set of

ligands that nodify the stability of a target nolecule
havi ng an unknown function, wherein said set of

ligands nodify the stability of 5 receptors which

share bi ol ogi cal function and (b) screening one or

nor e Ilgan Riukvesyardddorf | U- t her

nodi fy gﬁsté%gf ag?ﬂ%ﬁéa$gggg?%nnleczle in the

pr esence o(u)onﬂm thlermaj rafalding sytieaonsaid targpianelepulg in the absence

rb(0aay of i liegndsiod el 0 (i ' sProate!f 4t %6na

co-re |@e&é¥n1ﬁﬁg%ﬂieﬂw@ﬁ1@y f salPhigand® of &6d b tfaftiser shifts the thermal
i ndi cates whether the nol ecule is an agonist or an

anfoldjog cunve of saifhtargetmp@lecwd®dl ecul e when in the
f | ai
e, tsgﬁhﬁ%@%@% Aty e g 0.
e stablLll of t S
38r eer FgthoAS é?teﬁ%lﬂlglg&gﬁgﬁ%‘e © thE%(e C %ﬂﬁl g‘?{ afgaepylator

the stability of receptors which share b| ol ogi cal
fdependentriatget mpleeule hapingjan yinknevn Bmeden eqmBpEENgt abi | ity

of the target nolecule. 45. The nethod of claim 43,

wher ei(#) tprevillingamdeti of Hgamas tthetl medjfnitet thefmalhefoldingecurve of a
nol ecul e when jn the presence, of CcQ-acti v . 46. .
ES P REHC SRR AT GOy BRGHGT: CTHSTR GaHPeT o Jeands modiy the
R naPhnBRQY QlrvObf fe@%t&@ Rﬂﬁ’éh shﬁRel ‘tﬁSl'éki%al"ﬁﬁ&ldﬂq ahfe

presence of "a co-repressor. he met hod of

cl ai mgb)l sé@eningene Dnmoln@hgmdg ef SaIdISthﬁQr ¢hejirsabiléty e ffagher modify

éé%’?@ggﬁdq:@@@ﬁ{ggcfu%v‘gpﬁ@gﬁ gtgﬁg ;:ltéllg ggltﬂge ﬁr%geﬁ&%% one or more co-

I}lgglﬂg ssteroid receptor co-activator (src), and Jac.
48. The met hod of clainms 1-46, wherein the tlﬁgg
mol ecul e i SNIErfm]cﬂ Buther geadifiestion ofgthe Themse digg curve of the

e malthilein fuEsDe? DEa LBufe BBl EPe kb aapiter of sid one or

Ghéve ¥B-régulftorsihdicaicd whithet thegnslecnié e;(‘aﬂi &gonﬁ;t anan antagonist of the
estrogen receptor. 53 WO 2004 010108
rageuselgode g oy thepresenggotfaidirodegtlatorai ns 1- 46,

WRET ithe! AEMDALE RlaiiDIoe Gitlefein Prdvittiflg the set of ligands that modify the

thermal unfolding curve of the target molecule comprises screening one or more panels
of ligands which modify the thermal unfolding curve of receptors which share
biological function for their ability to modify the thermal unfolding curve of the target
molecule.

41.  The method of claim 39, wherein the ligand is a partial agonist of the target
molecule when in the presence of a co-activator.

42.  The method of claim 39, wherein the ligand is a partial agonist of the target

molecule when in the presence of a co-repressor.
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52. The nethod of clains 1-46, wherein the target
mol ecule is ER-P. 53. The nethod of clains 1-46,

wob@ae10108 he target nolecule is PPAR-y 54. TheP@BUkd3/023247

of clains 1-46, wherein the target nolecule is a
tyrosi ne kinase. 5 55. The nethod of clains 1-46,
wherein the target nolecule is NF--KB. 56. The nethod
of clains 1-46, wherein one or nore of the
co-regulators are selected from SRC-1, SRC 2, and
SRC-3. 57. The nmethod of clains 1-46, where in the

re ;
Ql@ QW gn,%{hl%fl df ﬁ%ttﬁlgh i éeﬂe ftl%éifé"sgﬁg%vﬂy%% I}F"(éa?ﬁ (f)'%l(@g@) regulator

&
?gm{glgntlﬁaég m\l\ﬁgul?hggﬁlrg]\%ﬂ é]!}-,_gﬁzﬁr}gl% ‘R_ﬁ-l ﬁ? %&&%59 The

non- st er oi dal., | d.
(a) prox?idmgI ag 2& of hgands that modify the stability of a target molecule

having an unknown function, wherein said set of ligands modify the stability of
receptors which share biological function; and

(b) screening one or more ligands of said set for their ability to further modify
the stability of the target molecule in the presence of one or more co-regulators;

wherein a further modification of the stability of the target molecule in

the presence of a ligand 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.

44.  The method of claim 43, wherein providing the set of molecules that modify the
stability of the target molecule comprises screening one or more panels of ligands
which modify the stability of receptors which share biological function for their ability
to modify the stability of the target molecule.

45.  The method of claim 43, wherein the ligand is a partial agonist of the target
molecule when in the presence of a co-activator.

46.  The method of claim 43, wherein the ligand is a partial agonist of the target
molecule when in the presence of a co-repressor.

47. The method of claims 1-46, wherein the target molecule is selected from
androgen receptor, glucocorticoid receptor, estrogen receptor, progesterone receptor,
GPCR, NF-«B, steroid receptor co-activator (src), and Jac.

48.  The method of claims 1-46, wherein the target molecule is a nuclear receptor.
49.  The method of claims 1-46, wherein the target molecule is a G-protein coupled
receptor.

50.  The method of claims 1-46, wherein the target molecule is an estrogen receptor.
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51.

52.

53.

54.

55.

56.

The method of claims 1-46, wherein the target molecule is ER-o.

The method of claims 1-46, wherein the target molecule is ER-B.

The method of claims 1-46, wherein the target molecule is PPAR-y.

The method of claims 1-46, wherein the target molecule is a tyrosine kinase.
The method of claims 1-46, wherein the target molecule is NF-kB.

The method of claims 1-46, wherein one or more of the co-regulators are

selected from SRC-1, SRC-2, and SRC-3.

57.

The method of claims 1-46, where in the co-regulator is selected from Gsa,

Gia, Gta, Gqa,, Goa,, Gqa, IxkB, SH2 and SOCS.

58.

59.

The method of claims 1-46, wherein the ligand is a steroid.

The method of claims 1-46, wherein the ligand is a non-steroidal ligand.
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