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WO 2009/ 040003 PCT/ EP2008/ 007596 Li gand bi ndi ng

domai ns of nuclear receptors in controllable form and
woredobod®o3 nvol vi ng the sane The present i nventPOIEP2008/007596

relates to an isolated protein conprising a ligand

bi.ndi ng domain of a 5 nuclear ceptor in
Ligandchjpdipg dpaging of ReicaryeRepiors dn et %B@cfPﬁ@ the sane, its
and méﬂﬁ@ds 1f?volw?1§t ddeptification of a ligand, a test system

nprising the isolated protein and a method for

screenlng for a ligand for a nuclear receptor using

the test system Nuclear receptors represent a
The pr&d¢REnl adtidnreRitesnb ah @ioMged\Piotdin a6@pfisiHgd livahdbiddiRl dosnain of a

and which 1 o induce signals of |iIgands such as
nucleahiseeripicin coptroliabla farms 2 methedefypdecingdisspae. dxesevar be
1dent1ﬁ%%(j>ne<?{ a 11% SCRtRL si’@rlfl?&rhélilélﬂ% {h%qgoqat%é ?)Fﬁ& a?xﬁ a%ethod for

enes upon activ gene

screeni\ﬂgtﬂm a bgdrarfopa Qh@lbil&ece'ﬁltmﬁgsmgl.thé &3@1’ sysegept or S act as

agoni st-induced transcription factors which directly

interact as 15 nononers, honodi ners or heterodiners

S, .

Nuctfd By ER A RO BRIROL By AL AR RORBLARNE) otnd i
inducersgmefstodiligaadssunk abharmeonas st vigdreids. Ineespphsy, agornstedoa'aated nuclear

receptors reside mkthip ce&]s, either i.n cytopl as
receptqrﬁui‘ﬁ‘:‘s‘yrﬁ‘&%%%"l’f?ﬁ%%n O $hye} ’éaﬁcn?se‘a’é’ﬁ‘taﬁ@at%‘n‘ﬁr%eg%r together with
Oﬂwrpghgﬁg of intercellular, soluble, Iigand-regul ated

factors which are found in eukaryotic cells. Nuclear
receptors have the ability to directly bind to DNA and

hos, F Qb Aeb 6 ST TAER PSS B PER RS iract o
monoré?§; 1R hddirsrs $ hatet AtmaR vith DN')@reE&QHE dlenfnt 6f taﬁ&@ Senes as well as
expression by nuclear receptor is |igand- dependent,

throughvhlen@lmg mlm\lvazsa"r Iy @@él]@tstdp snembyanorenentpss a@dlnyernlmamr@sspwated

esence a and . bi, ndi ng
receptorg o &ugfg?r reg%peg%s orFSIf‘l \ggtﬁ{ e‘ilﬁ eétlhglglﬁxfcg}%? n tgﬁ gﬁca%us Ehus
nucleat REeptOS PHPrise WhlasHof inferédlfulur a@‘h!lbléﬂ%&n&-lﬂ@gtﬂﬁs@ Ric@s which are
resulting in general in up-re ulatlon of gene
found ig,gykeryetigpellsp Hupigar lteéeﬁtﬁ@lhﬂv‘a ety firegplyrtundita @by gnd

re gulatbﬂkeéx%?éss 3 F aBfe i %gfpésso hf&'c'é ThesE Qéc%ﬁrcb'ré)&e %flaée fieft P! ﬁanstcnptlon

°ear recep
factorsaisl deaitedsions] the o¢gudatparofIRBe eﬂﬂ?&sslﬁi’ﬂﬁ}eﬂn&l@fr rédeptor is ligand-
superfam |y of nuclear receptors display. an overal

dependept, W@p{ﬁnépuq}ﬁqr recepfors arsrnormallygely| a&pveaghtgp REesenceof an agonist.
ngandvl\tf}{ldlﬂg‘:tc?a e F@e{po rrfééuétg mb&f()%?t&l{a%% 9 ¢h réceptor, which

regu omal n contdl ns
in turn activayestthe recepiioc tasohmg 1 ABnetdl, in whasgulatddri affigens expression.
i ndependent of the presence of a ligand. The
transcriptional activation of AF-1 is normally weak,

Due toﬁiﬁ&%@ﬁ@ﬂ@ﬁ@%o %qgétll_:yp ZRABLAGAPAR co%tr%yfhe%)kﬁﬁe"sﬁbﬁ Bf genomic DNA,

to up- regul ate gene expression. This
nucleagignegitorsipdayd gty solesiardeablopmient as@dmmetabxew\ﬁ@@anmmsl ous
nucl ear receptors.

The members of the superfamily of nuclear receptors display an overall structural motif of four
modular domains:
— A variable amino-terminal domain (also referred to as N-terminal regulatory
domain), which contains activation function 1 (AF-1), whose action is independent

of the presence of a ligand. The transcriptional activation of AF-1 is normally weak,
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- A highly conserved DNA-bi ndi ng domai n (DBD) contains
two zinc fingers and binds to hornone response
web@omesnoss (HRES). 5 - A |l ess conserved |igand BPCTEP2I998/007596

domai n (LBD), though only noderately conserved in
sequence is highly conservéd in structure armng t he

ous nuclear r tors. The structu of t

l(letf P et o tgsgg(r?qalusha hel i cal fa?e chf ef(gre $ﬁn This
I I ga&dambs REhROvARVId M sbguenté Bétﬁ/eélﬁ'leamdﬁs&fubléﬁr Rteptbs.
LBD just below three anti-parallel alpha helices
for M tnghlmensemqidwef\hbmdmlgu d@gmm @PBRY contains twie zmBMingers and

t he D contrlbutes to rization interface
of PW leoé’BjtogFresmnseerl\erg@és lQirzir?sbl nds co-activator

and AQess doBRress garﬂrﬂ?ﬁ(ﬁhgaoméﬁnfguyﬁ)nﬂiohgh ohly i@dr@kRonserved
the activation function whose~ acfivation'is

dep@ratanencenis highlpeesenicd umsmM@rn@mqngah@vmsmcl@ar receptors.

n e (0]
o BRIy RERyrblol the 8 [T R W Eh plgheRisl B R ich g, The tigand
bet yRamg\ealitpuswitdin tRABk@ R of REPED '{é"st bl wathr&XdfipLallel alpha
the structure of RORal is shovvnln ure | A

Depbeltteaépronng tei sandeapiafilsng oAloagtw@hthaﬂRﬁ@wbe&Hmpeﬂnbutes to
d |
oAb G- PRECF R Bl MR o BBy and co-

I Npraase mweireaAddmOﬁmy) ﬁtScanfimithd attivatiog fention @l (AF-2), whose

Binding of a ligand to ty results in

dl sadviaHen sfegendsagen Mﬂseﬁp%e@%@d ligand and which synergizes with

on, translocation to the nucleus and

ggFﬁg&E%mﬁ%E conS|st|ng of two half sites separated

by marariable&atbdrgitbrntihalldyfaim o hiches 2aristee iingtqbalck bsivween various

havi ng? a sequence inverted fromthe first (inverted

r epBYRI§ar I9GOPEYS-f or mat i on of a nucl ear receptor/DNA

conpl ex, other proteins are recruited which transcribe

DNA downstream fromthe HRE i nto nRNA and,

As an evmpia) fhd sprucaurg o DRORw]vib slodwrcautSigsred Achange i n cel |
function. Type Il NRs remain in the nucleus in the
presence and absence of a ligand. They bind as 30

Depen(hﬁé %ﬁ %11‘%5&1&1}&%1@ d¥ioWahl sﬂﬁ%@lultapd%utlbﬂ i ﬁfé a@@éfé@ ©€ligand,

ligand, type Il NRs are often conplexed wth
nucleamcmém} ampretasaifiing into ifgaredasbdsndi ng t o t he nucl ear
receptor causes dissociation of co-repressors and
recrui tment of co-activator proteins and further

Type 1 VRt Aicledreddpeird oA iR ﬂ{eYdWséﬁ fBlm\Mi ©ln a ¢ 1gtn‘ftfiiostype I NRs
translation of DNA into nRNA. 2 WO 200 / 040

results ptisgrrtis /o by8 shocksprpigyes, hpmorligeazationetapslenaon fethe nucleus

. |
and blnlsdhrg 1183-50}{ $ ccgrﬁpsglpltg ON?%? légggaltte%ﬁﬁ%rgt%g %¥ "GH glfl{i/?%&gﬁ %f DgIA and the

second@alflk@e hasinganreqmhse ﬁfveﬁlbcﬂrﬁbm th® tﬂitrstqmlvyrt@d fepBg). A fdFormation of a
bi ndi ng_dormain of the receptor binds to a half site
nucleargegeptor/DNA complex, other proteins are recruited which transcribe DNA downstream

from the HRE into mRNA and, eventually, a protein which causes a change in cell function.

Type II NRs remain in the nucleus in the presence and absence of a ligand. They bind as
heterodimers (usually with RXR) to DNA. In the absence of a ligand, type II NRs are often
complexed with co-repressor proteins. Ligand binding to the nuclear receptor causes
dissociation of co-repressors and recruitment of co-activator proteins and further proteins

including RNA polymerase, which effects translation of DNA into mRNA.
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As detail ed above, nuclear receptors activated upon
I i gand bi ndi ng and bound to HREs recruit a
waee@nioidoeant nunber of ot her proteins which noRdT/EP2008/007596
transcription of the associated target gene 10 into
mMRNA. The function of these Yranscription
co-regul ators are varied and include chromatin
renodeling in order to render the target gene nore or
Type lllafslaat eRestoh e bignilar @(ﬂ@ﬁ)é IR But Bihd & didédt depedinstead of inverted
function to stabilized the blndlng of ot her
prﬂ“éﬁuﬁbgulatory proteins. The co-regulatory protein
(also referred to as co-factor) may be a co-activator
whi ch often has an intrinsic histone
Type I&CERY bindasithteasanendriés pr diidry,ibuy omltyi acdin gle BReA dirddigz domain of the
SSOCIatlon of histories to DNA and, 15 therefore,
receptosupgsite a6 kBt i on. In contrast thereto,
co-repressors, which are preferably bound upon the
bi ndi ng of an agonist to NR recruit historic
As detdmlcxbbyd: asiekeal tdoATas, act/i)h;ited]u]pxrrolirmldé)indlhg and Bawidatb IHRES recruit a
of historiges to DNA and, refore, represses .
signifigant, RWBPerAf other PRI MIdY mP Y HepscHaHon eféﬁtaa%omated target gene
into mRNREMhaThhfioh REkide tr5§§é?iB¥19ﬁ €0 ?égﬁli‘at&% A §O5%ed d iR8ude chromatin
gl ucocorticoids (GRs), androgens (ARs),
remodetingan ardsr do tinder dis t{rkMRsdene provges tessn&:C(%BRQi¢ fo tresscripgemor a

bridgiegirigre S i P AR T Ot pits SRy RS Tl go-regulatory

protein{BRB feABd td £0SANRIAPmaY BE h coldeBviter, WIBEH ofi@ asiaR intrinsic histone
devel opnent and honeostasis, nuclear receptors are an

acetyltranpierass (HAJ ) taaﬁi‘gét whigh wezBerzStth@ %sngatlmeof histoned At and,
Addi t.i ona

therefor@ gﬁcz‘rggr)teg grgr‘g {18ﬁ§rc1: tIlnocgrsl’trast ere[tg,oco. rgp%el’%%%s F\glgolb?{grpgeferably bound
upon tMihﬁﬁ&mg f uh agorhStga INR,irécrait ihistoriérieaeamilaseAGEIW AT §)IWHichipromotes
of articular interest to identify these yet
the assafﬁk%@mfp Hstonesdo DN Jandsthergdores iepresas Jrangpiwtion. t hei r
i nvol venent in physiol ogi cal and pat hophysi ol ogi ca
functions of the body, nuclear receptors are an

Membd:mbéthesiuicl’egr teaegrot sdp&rfpiﬁﬂ&ﬁﬂﬂ@dlﬂ@b@ﬂbrs&ﬁéleﬁkﬁ&h&se faat a
func&;onal i nteractions Eiémeen 30 nucl ea
8 gt

gIHCOC?@e@&@ Bshandrogensdgrisat i QeicosiMRsnpRgestins(RRS).
estroge%@\’gﬂigg ?Bgﬂglgﬁgglégﬁ Cft%&ﬁlﬁ@glt(%sgtﬁﬁmﬁé Qg‘ékg 'én(f‘RXRs)

peroxisolees r(XlPAPafandd’d’-Ad{ﬁ) iand icosanoadsd IR ®)- r epr essors i nvol ved
in cell proliferation with steroid receptors, my
offer newtreatnents for, e.g. cancer. Furthernore,
Due to tit@r fold it de@@ﬁ)@}ieﬂpﬁﬂ }ﬁl?ﬁ:&)sfﬁgls CRrdi &9 %c@f)fé’fssa@ Rl iMBesting target for
2009/ 040003 PCT/ EP2008/ 007596 4 si receptors
studyingribeir g vemesnh oy partiemdarafiiotticom Aégatlgﬁﬂlgyr scmawof the nuclear receptors

A T T T

particuRir &t€ieBiSio GAHRITY HeBdy@ unkBMAl niXurd ilig6n 440 Kﬁﬂﬂlo@lﬁlly’fl due to their
nucl ear receptor in a controllable form particularly

involvgeant frpphyRiyiagiptand pathephwsielggigal funetidng pé ﬁtechodyun,laxéw@@peptors
| at
are an %‘%ﬁ%ﬁ‘% t%'g@rrtglnﬁ)ﬁl%#rﬁ&o?o & ég‘%gécg%; elbeftg nHrﬁlh tlogal 1 %?lg%? l%etween

nuclearf reeeptor§hand po-otgilatosaiffed nbe chﬁlmalirethebiﬁvel@pﬂn%hltr dﬂ’l@)val
cel | conpr|S|ng a nuclelc acid caoding for the protein
pharmagfyfigal therapats fer 8 8ridh 1angnsf dserseD Gl@eﬂabftrqﬁ@gltam dsessing; the role of

co- actl'tfa[t&@ahﬁ Qo Q%Hess%l‘g 1'%1%1%ed Wﬁéﬂ:ﬁtﬁ%ﬁtlo&ﬂ%tﬁ Sl ?e%eptors, may offer

protel n was cont act ed
new treatments for, e.g. cancer. Furthermore, the functional importance of co-regulators and
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detergent, particularly lithium dodecyl sul phate
(LDS), which restored controllability of the 1isolated
w@eabekmo3d Accordi ngly, a first aspect of the i PUERP10081007596

relates to an isolated protein conprising a ligand 15

bi ndi ng domai n of a nucl ear 4eceptor in controllable
signalila%)%rpgggpselglc%] ?cg},n efnepéj)hgg ggmgr?%ab%)?lgﬁlhrrga)ﬁgff%gnge\réveg)pp%frtu%ities for
dlseasers%ﬂplWan‘éﬂbﬁ&gﬁ@ﬁ&abdﬂnsﬁesponse to ligand binding,

whi ch causes a conformati onal change in the nuclear

receptor to induce a response, thereby acting as a

l. t

Howe\%g tlF\%'Jt £t p%%\glﬁ %I?o s% aattgplrbéeq gog-noﬂﬁrs%?ff [1&;91 H&’ihgldomam ofa
nuc]ealtm&béptomhelr@hfrotlhtﬂe ifd i) Ipﬁglcﬁfarliy nok fc@‘z’R’(dR@leb.l lizes its

conformati on which in turn favors co-factor binding to

nodi fy receptor activity. The co-activator nay bind

Surprnsin%]%ﬁnﬁ% ﬁn%%fﬁtﬁ?glgd%ceécwgqfn :pgcgfrléngl d&at@& %glaﬁrﬁ é@tﬁlﬁgsmg a ligand
bindinpdedaingfafudichf eceptor ini ag(mmdsllﬁlﬁy fca’rrt %etplr@em could be prepared by

conformation of the I| b g donai
culturing 3 PeHHEQINRIISNG aBpaleiergI e %aﬂw QS TdeE F‘P gchﬁglons and
1solat1n@!llﬁ‘e ﬁlﬁ)tah B thedQMRLRuRS! Tﬁé}@afﬁhlctlhg ?srolaft&f:ﬁxmé?ﬁ Wazlagntacted with a
I gahd bi ndi ng domai ns of vari ous nucl ea receptors
detergeat, pavtedularkrighiun doddegl sulphatnd.128)ewbichmeastoed dontroliability of the
at EMBL-EBI (www. ebi.ac.uk) or InterPro:
‘“ﬂmeiﬂﬁ§%@536 (see http://srs.ebi.ac.uk/srsbin/cgi-
bi n/wget z? [ interpro-AccNunber: | PRO005 3 6]+-¢e). 30
Exanpl es of suitable |igand binding domains include: -
Accordapglpg faist eppetof thoinyemiaf refagesi tn @h ¢sodatediprotein comprising a ligand
cept ol rel ted or.phan_r tor _alpha 1 (ROR al pha
Mnmn%§mn8 AEUEE F&§°§§$ Wémﬂg ﬁ%? Fé?ﬂn0|c acid
receptor-related or phan receptor beta (ROR beta) WO
. 2009/ 040003 PCT/ EP2008/ 007596 5 - amino acids 325 to
The hgslldsbl@fimgéiqnmm tseg@lsa apevdpf @mup@araqeé@pt@rrlpm dpmespeighe nuclear

recepto% pa ocyﬁ%n%%?{@@% l]1 géi%?lgﬂ?dé iﬁ"(?aéﬂ%s q%é"%rglgaﬂonal_ change in the

nuclealame’]ﬁ)orae ineducéd %Zestp(onﬁ %@ébywnag as ¥ ntlediddreaitch ae tueh on

pha 2 (HNE4 alp - amno_acjds 233 to, 423 of
transcn@élpveigaé?aw% |T51@ét£awéé@&tr&doama¢ﬁas g ERidlg|uiHa ) hereinihg dinding of a
ligand Q%lqé%s%es%oﬁl?orﬁggoﬁfwh?&{ rnqgrgigfaf(grjs gé-ggcgre&ﬁ@ltngrto %td?fy receptor

am no aci

activityeJhe ogentw&maheyi bmdde [Ii’(eO@[ctig&tﬂ'lTﬁJn(cERRZ dAR®))at Tessame terminal end
nucl t.or ] . | ear receptor
of the Iiggd Riing %lﬂeTﬁfieg Rt ey wgReelisrib eaformation of

the li ga‘h@ %?rﬂfn‘i’% &orhif, Q/h}éhqg@mhﬂ%hpat?é%‘(ﬁfle SINKA %mdlﬁ%e%) 01ﬁ01t of the DNA
1 i ncludes thyroid hornone receptor- g

bmdmg darhaidiof @etﬂwcle@r techpondite Irgaué pindmgad camadns eﬁ\&;lous nuclear
en b U SR LA b o B VL e
(www.E8 Ve Bk PéY RitadPeb: TRRO0FBAR (5! }ﬂttpaﬂeré)ém ?@ﬂkfs%ﬁ%@f s a, (3

and y, liver X receptor-like a and
bm/wgetz?[mterpro AccNumber:IPR0O00536]+-e).

Examples of suitable ligand binding domains include:
— amino acids 271 to 523 of retinoic acid receptor-related orphan receptor alpha 1 (ROR
alpha 1)

— amino acids 267 to 459 of retinoic acid receptor-related orphan receptor beta (ROR beta)
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15 farnesoid X receptor, vitamin D receptor, pregnane

X receptor and constitutive androstane receptor.
wEaipbamiody 2 relates to retinoic X receptor-| i REI/EP2008/007596

i ncludi ng, for exanple, hepatocyte nuclear receptor-4

(a and y), retinoic X receptor (a, (3 and y),

t est i. r. regceptgr (2 and 4), hunan 0 _honol oque of
- anp BT o iinoléeene, ' pRSFBPEEReSPrnaR TelEpRr gamma
(RORldanfRgCi fi c nucl ear receptor, chicken oval bunin
upstream pronoter-transcription factor gl and 11) and
- anypasgods- K92l tatdéd of hepatdcyis hyclr fadtertadgha b(lENT4 alpba 1)
recept oyl i i ncl udi ng, anongst ot her roge
- ampCERo97h S48 Repecs e RBE R o e PESEBRBRAA, (3
el 2B 2 B e el BB AETERE B
- amirecapdsii48 toB500 afitstyo génirelatiescepmwrivetadERR bahh f act or
113-1i ke including receptors such as nerve growh
- aminaeacis 458 to fié of sytrqespapiatse reespiar @gmmayiRR gamma)
neur on-derived orphan receptor 1. 30 Subfamly 5
relates to steroi dogenic factor-1like including, for
The nuelcamuceptosinay be doginown hadtairedept@nDepéndirig drethefitséguence
hanol og-1. WO 2009/040003 PCT/ EP2008/ 007596 6
homoleg) gy %ﬁ??ay regeplorsire dvgedymaseyen pubfagilicar factor- Iike
including germcell nuclear factor. A further
subfamly, referred to as subfamly 0, includes
Subfamilys t @ldhades thugoiddmepbne secsptolliRs, inclodiag ¢hgeiddidrinsRe ER¥ptor-a and
reversal, adrenal hypoplasia critical region, on
-B, retippjie GRISIEFRPIK- 0.gBrAad TY.Peraaayanye prokifiratorseacaivaigf negeptor-a, -B/8, v,

rtner, uclear receptors wth two.. bi ndj ng.
Rev-ERCARG -BSARREIER oRBEERARG L e o R pecRbld ke o and
farnesdidl KeRE &8k, vithi@id DGadtptdd prdbmmhedOFRERM P hnd EshsAHEVE @hdrostane
receptor is conprised In an isolated protein. An

receptdrsol ated protein in the context of the present
invention 10 relates to a protein which is not inits
natural environnent. Accordingly, the "isol ated
Subfanifyo? edlixes td i@t dXafsestbatireinoliding) f&rt iafple, hbpdtScyte nuclear
normal Iy found within nature or is isolated froma
receptazed (o arniy VvitstiaeiciX rageptan(d.\B sy testouldrgedeptsir42 end #), diyman
elcl, 1R whi.ch the nuclei.c acid, codi.ng f.ar the sane
homol Gy e Pratib b o B PR Pee B pRa e
chickebedlBurnfh psasarh peohee tramcliglian f2e#(Cend end PLb/irBlated.
may be a naturally occurring protein, preferably a
naturally occurring nuclear receptor 15 or part

subrnf1 Rfes MISHELE, REB0E: RRATRESFRReh Mt E3Pfhem rcepor
and P),astrbdnCrlefiked Redpi@ (o, B 88T, BRIcoNPEHLERT, YniRGaHcoR]coldYeceptor,

that it may enconpass one or nore sections which are
progesteangrradeapjorrantl anduegecteedpton t he |i gand bi ndi ng domai n,

for exanple, a fusion protein conprising or

consisting of a ligand binding domain of a nuclear

SubfanfiBCE P QAEs RMErde gratvii &ictor ABALIRI iACIBHBB réceprs QAN nerve growth
domai n used for, e.g., purification or detection

factor Iy ppelsergeceptorpelatedr lapidneurgrederaechorphanl reeaptorpl ot ei n”
means a protein nolecule which is essentially
separ at ed
Subfamily 5 relates to steroidogenic factor-like including, for example, steroidogenic factor 1

and liver receptor homolog-1.
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fromother cellular conponents of its natural

envi ronnent. However, after isolation of the protein,
w@edobrokmo3 conponents nmay be added again, e.dg.,PEDEP2008/007596

measuring signal transduction pathways. Additionally,

the skilled person will undérst and that the isol ated

Subfanﬁho%gﬁlléﬂaé &te?'@?ct%)) n Elte{l tgc %ggl lﬁf]g%l g?r}:nogeqf nuc?ear factor.
suitable buffers, pH values, ions, etc. "Cont roI | abl e
form' in the context of the |soI ated protein of the

A furthepsubiarndy, refermse ite pnepbdamily Aniaclugesaisegllaneaes igcetors such as

dosageryéﬁi fé ‘{)Te&erge&gzg{ zlid\’}‘g a'?%%ﬁopé%la crﬁ}nc%gge nsﬁﬂgﬁ%gﬁo%o ')U gene 1

(DAX)] hsi‘ndll m&@dbhé}qmﬁﬂerd@ﬁaiuﬁlea{\fecéiﬂbﬁl wigttl tvedd DA binﬂﬁlgl-cﬁiﬁlams
is _activated upon binding of an agonistic ligand to

(2DBD-NB)-same, which alters gene expression of a target
gene. However, up to now it was not possible to
produce RORal pha protein or many other isolated

Accordigtfogth& presanpnvesitiog, taa lipiid whdiag mluniaﬁmf the aegtarrevdpitats
could he controlled or ul at ed, e. %izatgog/ 040003

compriggernapIsiaed preses. An l%qlﬂaé?&%%n Hbthglcameﬁ £ pberselaﬁnyﬁmlon

I Nrohfheh ¢ 8hO%isolated protei
e L 851 AR Dl AGBERSRAE 0Pl rti
is not adecartai wigh protans, |1S$Irmhaaillpfanmd i thir ndithEB ormy mtatﬁhfrom acellin

contrq|lable form e detected. npar i
which { gp qlwﬂrst%és P greed iR ¥ ¢ ng e*agaaﬁf Qing for the same
has bednl egiﬁqu,séd% i§ Q&eﬁtﬁﬁfiﬁ%é ¥&m loRler gr(ﬁ@ﬁqé Yohth8lsahBeelBi source. The
be determned i'n any suitable matter, e.g., by
protemdaa)ebm nitngpllyeictweing grotom, preéeralyynasgiatusaliy e¢cming squetar receptor

e JtCSR ectiye signal tran
or par e R g™ g IR EaLY pes B pe feeie” HEVefEs te protein
may algmﬁbMeln&hmahoésr@m HeF Iy cladrii@at itSHEPer@®nfAss one or more
ul ator and/or target DNA. An exanple of such a task

sectlons ae npaliymat senreetedpp ehedligend bagling derseinafos ¢xample, a fusion
h

protein cog}lf)rﬁlﬁl:écogcor | Slnlggoatba IY%ag%%gr%a%gﬁqaﬁéllx rcl)?c (r)l%l a li%g%HQ5r E&ild a further
protelnfsﬁé}ﬂhs-?lmd:ﬁh@ domaituseedsi e.g., auriﬁvartﬁmwrea%&ba&h pumpbsdseast

1.5, still nore preferably at least 2, 3, 4 or 5, and

nost preferably at least 10, if the activity in the

0 it [ :

Preferapw?l‘ﬁere}glg%sfesﬂggdggffghé aﬂlgaﬁlls S?gﬁ&%n ﬁgl%gulg s ?L%%séeﬂtlglli‘}ageparated
from othes@eltlareempBikntNof ntsmdtmtabm\mrommm Hifwdvhe afftavBolation of the

particularly relates t n isol ated protein, conpprising
protemaceliullag&ﬁalpsnm W@yg’s A5 g 5 T ﬁleeWérar@gﬁ@sductwn

pathwa%@ VAR fl‘letstaﬂ‘leg Qisgh del%n@&gtaﬁ@ et tHeUbdixeh %Srotem_ls to be kept
tive, which neans e protein iIs not active in
under smheblabemhtxmmlloa\nngg@mnsitqf Cchd isglated protein;, beg., sngape buffers, pH
1 LBD. '[200 I n one enbodi nent of the invention the
values,\Uisy §ed protein may conprise or consist of the full
am no acid sequence of a naturally occurring nuclear
receptor. Alternatively, the isolated protein my
“Contreliahbe fosm” dn thecestext obthe asof.b@ed prstein oftheunedntipn sewprising g ligand
(I_IIC| ear_.recept or HJI q
binding domain of a nuclear rete}Ror elates to a protein, which is still amendable to activation
upon agonist binding to the ligand binding domain. As detailed above, the LBD is activated
upon binding of an agonistic ligand to the same, which alters gene expression of a target gene.
However, up to now it was not possible to produce RORalpha protein or many other isolated

proteins comprising an LBD of a nuclear receptor which could be controlled or regulated, i.e.



10

15

20

25

30

that the LBD is still present in the part of the
nucl ear receptor. 25 The isolated protein nmay conprise
w@eoogos®dst of any of the nucl ear receptors aspcefP10e£007596
above. The nuclear receptor may be the isol ated
protein of it may be fused to a further domain, e.g.,
in_ordetr to ease,.purificati of th .otein.or _to
there Wil pg lenfen ol AT RN ' ¢ o° Teadlirdngs pRiS G R bresthce or
absencPbPhChgbnisH 1A%nd €éraxht estpadind.BIv.he i sol ated protein
may al so conprise or consist of a part of the nuclear
receptor as long as the LBD of the nuclear receptor is

Accorcﬁr?%l%, a%fis&géd g)'rr&%ﬁll cﬁ‘thébﬁ%%%t?%nniglc%htr&lﬁ‘a%eole fo%%l ni%theo% detected by
prot’el n ay SO conpri se e amno termna
compafifgbdtBigriy tiskoprasdhce bhgbseN ¢l andigdai sl gD 40@spective LBD.

.. PCT/ EP2008/ 007596 8 domai n, a hinge region connecting
Activity of thoNBBimay brydeiermtined wrmytsHdable FHHET, 1§ Srdrdpteraumag pnfluence
onhe 830180 SAREREHT AR IR By P OUELARL, o a b o
any of thedippaenteat componanchf the hspective sifpial waddhiction patewsgsech as co-

nucl ear receptor as th BD, or from one or nore other
regulatyrjdéoyrtargst Bt b s exantre a%' Probrdpsked desFBes et Fempip2 and
illustratdd4g LR 1ct he nucl ear receptor is a retinoic acid
receptor- related orphan receptor (ROR), particularly
RORa, ROR(3 or RORy, especially RORa. The orphan

ceptors. ROR. also referred to. as canstjitute a
preferabfi b ARt T His P Ried PETEBCORETISTE A drS et on N gty able
form afBunts §Rdedad D afRe bﬁfé}ﬁﬂ)lg/iaeﬂzasﬁr.ﬁ%ﬁﬂ,trh&e p,tréiél%ﬁly at least 2, 3, 4 or

subtypes of ROR receptors’ have been identified -

5, and RORaprefeeR] Batdnast RORY heRORViIte oete presehtenef dnragamisterbigin is
compaf3 (& HEF i fre ap %% of AR ey RURART o he FRBRRRR TR ™

An isoR&AUyRHCH 6Xfthé e eMISH T LAt g raMtes fRuUkalhRd protein comprising a
transcription of the tar]gaet enes. 15 Fol | owi ng

ligand bindimgriiomaje o5 N& ingontrd aiherciredigProtginfiggpt constitutively
i 0 : ' i f D
stive, R Gt Aprfen Ao AR SRS bl AePliste Liggpa or e
respectilieStBDCt  transactivation properties. As for nucl ear
receptors, any mammalian ROR receptor is preferred,
and human ROR receptors 20 are even nore preferred.

. A . - r
e SRR AT VR B B AT LS8 e
amino aid sequenseofiremnaeraily coanatihgnhdedrrrecaptdre ANEBIati ¢ &g the msallated

D e e

that the@BDRS Qttilﬁfhfésérﬁ%ﬁ{éc&rt SNAVRLAERRERDIdr. | | gands for RORa
i nclude chol esterol, derivatives thereof and possibly

mel at oni n.

The isolated protein may comprise or consist of any of the nuclear receptors as defined above.
The nuclear receptor may be the isolated protein of it may be fused to a further domain, e.g., in
order to ease purification of the protein or to detect the protein or to measure activity of the

protein.

As detailed above, the isolated protein may also comprise or consist of a part of the nuclear
receptor as long as the LBD of the nuclear receptor is part of the protein. Accordingly, the

isolated protein may also comprise the amino terminal regulatory domain, the DNA binding
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ROR(3 (also referred to as RAR-rel ated orphan receptor
B, RZRB, NR1F2) has been sequenced and its sequence
wo sooawaiobabl e from the NCBI (National Center fPBPCT/EP2008/007596
Bi ot echnol ogy Information) 30 data bank under
accessi on no. Y08639, which&rovides the human nmRNA

. : t e _ : i sti-c Li d faqr. ..
domaifaRAC Bl BRAERE Fre SNATC ST RARRATHAS ohb Wb Ainding
domairahd/6P2 08B6R(. (&ftinal Aoy o f(Ah fefear edceptof drHenddRional domains and

. RAR-rel ated orphan receptor C, RZRG RORG NRIF3, TOR
regionsyngy insspendsatliencash athar, ibe eguefibamdhe samg apqlegs|recepfas gs the
I [ I t Bi ot echnol ogy
LBD Of ﬁ?gﬁ%ﬁ%ﬁ%@ﬁ%ﬁ% rgée f(}zcgr)rlé'accessi on no. U16997,
whi ch provides the human nRNA and protein sequence. 5
The three forns of RORfulfill a nunber of critical
In a prefgired emh@qhmg:ph@ﬁ the 1m9n,d@,@mcém@ﬂep@[r 1§ getinoic acid receptor-

oSS R GRARFR TR BTSRRI S

muscl e, differentiation of snoboth nuscle cells, lipid

net abol i sm (di seases: e.g. cerebellar degeneration,

The orplpngegrpiass ROR jadsorefargditg auBER, sonstifiye 8 gelfaniily of nuclear receptors
. , Cnfl . . o _
or o R Lo LR Sl RSy B R ecpon
have b&dneliitEledMEOR &, RO®IFPARYR ORI HORredtptort bd in monomeric or dimeric
Particularly preferred is an isolated protein _
form, egefnisr 4 snepica esnoganel ewicnidiongi sdegred asagtemrerichiin A(T preceding a

: r [
saper R SRR RS FIAaL L GRS ROERE bl
271 - 523 code for the ligand binding domain. A
particularly preferred protein is shown in SEQ ID NO

Followmg gleraivacpicisxshe ROBoyeaReeadsty four Grtomssr ENe2, o3 and a4

ez SRR T el A R S sy s
transacEKGLdaGITOpdrtiS-VFEFGKSL CSMHLTEDEI ALFSAFVLMS ADRSW QEKV

KI EKLQQKI Q 180 LALQHVLQKN HREDG LTKL | CKVSTLRAL

CGRHTEKLMA FKAI YPDI VR LHFPPLYKEL 240 FTSEFEPAMQ | DG

| ) T

As for b el ony Ao PRI Yerh L BRPEREE MY b9 R Ercccptors
are eveamown prefetré f ol | owm ng: reads as fol |l ows: MGSSHHHHHH

LEVLFQGPAE LEHLAQNI SK SHLETCQYLR EELQQ TWQT FLQEEI ENYQ

60 NKQREVMAQL CAI KI TEAI Q YVWEFAKRI D GFMELCONDQ

o LGRS WG R SFPRAER RSO ors

NR1F 1IRE¥Y beii\déd u dniébd QK Qs Aedu Q- Ikl Db n Ttke. NC B BBLiBAL Center for

) RHTEKLMAFK 240 , X i
Biotechnology Information) data bank under accession no. U04897, which provides the human

mRNA and protein sequence. Known agonistic ligands for RORa include cholesterol,

derivatives thereof and possibly melatonin.

RORP (also referred to as RAR-related orphan receptor B, RZRB, NR1F2) has been sequenced
and its sequence is available from the NCBI (National Center for Biotechnology Information)
data bank under accession no. Y08639, which provides the human mRNA and protein

sequence. A known agonistic ligand for RORJ is retinoic acid.



10

15

20

25

30

35

Al YPDI VRLH FPPLYKELFT SEFEPAMQ D G 271 (SEQ I D NO 2)
35 The isol ated protein enconpasses the domain of SEQ

WO Dobl@oods wi th a His-tag (HHHHHH, SEQ | D NO BJT/BPzbo8/007596
PreSci ssion cl eavage site (LEVLFQGP; SEQ ID NO 4)
inserted at amino acid 270 %f RORal. However, the

hS- 1 b ituted with an '
RORy (%75 Bers a0 AR kb Hirdin vesBa®? o RZRG HORE, Rt i3, FOR) has
been sdiRERicd aAT iWBEdueASe W 4vAilaNO FBAT the WEBINatioh Slavege foi t €
as described below Exanples of those are shown

e. g.
Biotec]mp?cpg)gl_nfq_rg;atipn) daie banipwiienaeresoon and) 19894 ewhich provides the human
mRNA! J}l\égar?%t!ef}&eq&g%e! sol ated protein of the present

i nvention coiprises a marker, particularly a tag. A

marker in the context of the present invention may be

ki nd__of nol ecul e which can be _easily detected. In

any .C . :
The threp dorpiscaf KPR ifkfidla puypberoh eritienl elgs Biclulingsund to t he
S0l at rat ei herefore,. th sence gf the
- ROEP R AouRER ol e, Bfeglela REBSET Bind! nddigrggoment
immBnAd Rkponsd UVBIokRIcht §BdkeRtd] afutleedl flefen@istibrabedridotRhtuscle cells,
_known to a skilled person and include, for example,
lipid gatahcdisel (liseasgs he- ascepthellgjegenadiqy, ogigapqrosis, ischemia-induced
. r S escei n, green
andid LSS SERERSIBIKE! ol Fflo il

orescence protern, 8), enzynes (such

- RORS: beitf nevdushyseph dase, (3-1actamase, al kaline

phosphat ase or (3-glucosidase) or an antigene
— RO&gt wemaid eespynse, skgletal musclenadipagye differentiniibody

. fragment. 15 Preferably, the markey is a tag. Tags ar .

PamCUEfé@a?rFf}rrﬁﬁ R ) 158laig REPCeiy ORI EA i irgdHeding dpmaih of RORa in a
control'leﬁwé ﬁ)?ltnoﬁ“rﬁ}% fu-ll_hl%%fgtﬁ?(o@ﬁl d ﬁgecgnéigg B 32 PLAL AidsS U/%Qrein amino

as a reconbi nhant; expressed protern and ~ can serve
acids 23 ev 62 & kodulfop dsclsganPbéfdeigidniaint A@yrtRutryseefeb@t protein is shown in

urifying the proteins to which they are attached
SEC?HS%V%d*standard conditions suitable for the particul ar

tag. However, the tags may be 20 al so used as

indicators in order to detect the presence of a
AELEHIZQNE | SKFEEFTGRY oL A EHRQQ AT QRDEQEESEN (YRNKQRAVIMY) QCRGE I EhiPe 60
ot T s e o

r : a

g@gggﬁb %f ie%% RS RS L S S

maxli mum of 60 and | arge ones have nore than 60. The

smal | tags include the Arg-tag, the 25 His-tag, tHSEQIDNO:1)

Strep-tag, the Flag-tag, the T7-tag, the

V5-peptide-tag and the c-Myc-tag, the nediumsized
An exefipdry isbgileMe@cdhifrising 8@.abbheddidintad SelltAQ tag and a cleavage site is

cal nodul i n- bi ndi ng peptide, the chitin- binding
shown gethe ifeldovaing: @éﬁ%a%@ﬁpw&ose- bi ndi ng domai ns. The latter

can contain up to 189 amno acids and are then

regarded, |ike the GST- (glutathione-S-transferase-)
MGSSHHEHHH NBPLFEEPAENBEHIOSRISH)SHUETTG YR GEBQOETWAY) FLOES IENMOge 60

NKOREVM{IQ}: {IATHITRAGS. YBEFAKRID GFMELCQNDQ IVLLKAGSLE VVFIRMCRAF 120
DSQNNTVYFD GKYASPDVFK SLGCEDFISF VFEFGKSLCS MHLTEDEIAL FSAFVLMSAD 180
RSWLQEKVKI EKLQQKIQLA LQHVLQKNHR EDGILTKLIC KVSTLRALCG RHTEKLMAFK 240
AIYPDIVRLH FPPLYKELFT SEFEPAMQID G 271
(SEQ ID NO:2)

The isolated protein encompasses the domain of SEQ ID NO: 1 with a His-tag (HHHHHH; SEQ
ID NO: 3) and PreScission cleavage site (LEVLFQGP; SEQ ID NO: 4) inserted at amino

acid 270 of RORal. However, the His-tag may be substituted with another suitable tag
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In order to produce especially pure proteins,
so-cal l ed double tags or tandemtags were devel oped.

wo poovhimoxrase the proteins are purified in t WPGCEPP2088/@7596
chr omat ogr aphy steps, in each case utilizing the
affinity of a first and thehOof a second tag. Exanples

e.g. as gﬁf'éﬁg%%gﬁ%e as! a te?g\sloarzagl%ﬁ'}?r s&%ﬁwle vagc;j site e.g. as described
below. Bxlabhpdds if @ige are %b%&ﬁ&‘ﬁ@sl@ fused to a

pol yhi stidine-tag), the 6xHi s-Strep-tag (6 histidine

residues fused to a Strep-tag), the 6xH s-tagl OO tag

fus - - . .

inone RORAFENEL i ESFIHBHERE 8y SRRy ppenion
compribessd mdikeg pagiiuthiBsa fagsed to a

haemaggl uti ni n-epitope-tag), Hi s-MBP (His-tag fused to

a 5 mal tose-binding protein, FLAG HA-tag (FLAGtag

A -1
A marhe BB Bl P 5B PR B hindPmafelfc wich can be
easily ddm:tqmir ésﬂrmtprésrentemvemronc thepnolsasle & lioangd setheasadated pocm:in
grou nsistjing of His- Ar Strep-t

therefor_q é}be Rrg ncq-?P Ehgdnarbg lﬁérmlqaalé{e tf%rghe Bre%@w:etoééhe 1501956 pgcitém
Markeﬂ"@is& ?eg’erré‘(?ﬂorﬂgqéﬁéls‘) apé R WPtoRL N5 er @ and include, for example,

chitin- |nd|ng %gptl e-tag, GST-tag and MBP-tag.
radiolabiaksueh as dhy Bt hgor t éfg, firyessencal raarkalséd;chbzutﬂusmseem,@sen

ﬂuores%%gpggelglr ér Ié?lg‘ﬂm ? %{m? ( qeélﬁg 3% R?Féﬁf':"l qu se, B-lactamase,
alkaling g tQQs 5rn? tgiﬁl%&él%%ﬂalpi 8&9&5@19 ) ngg{ﬂgg %nrltgt;rﬁdy or

er el ag 'S F e
antlbodyl‘fmgmmt.el n by proteolytic cI eavage at a specific
cl eavage site, for exanple a cleavage site for an
enzyne. This nmay be | ocated between the LBD and the
Pref KR mBkef B9t ¢ LRAKAIRY BidiEnCOHIH o f
referafB, Wikl B a0 g aFQURUR Bl COHIA oLl BAS BRI AR
mdlcatmisyﬁluftyrm@sbmmctudyﬁmtn a pebtast, amcéx asaarrdcq)hlasmtncxprdsmed protein and
correspondi n vage sites ar wn to a person
can serS i ERI PFPOD e PER 610G FIEY oL PR Ene SO Prich they
are attatRecPusti Oétldard SEHREtidrisGurib1P T&Itﬁé‘ﬁﬁ’ﬁculﬁﬁﬁch@lvleVer the tags may be
proteases fromviruses that normally attack plants
also used &s ipdishiory iscbrderfig dmstietbe pfessudetaflal }:@m;pmrlp&mtcm
pr ot eases ar e t hr onbi n, factor Xa, |gase, TEV-protease
fromthe "Tobacco Etch Virus", the protease
A num&r@%iﬁﬁit?ﬂaéé‘%@dﬁo@hlaﬂg séﬂtST@cGe Bfcois@alglivided into 3 classes

ent er oki nase or Kex2 prot ease and PreSci ssion
accordigg éo Bpeigeasmyll agsihays @mangum@f 4% ampreadds, mqﬂrméimd ones have

a maxu%ﬁ{ﬁpc;ﬂ 6%)I ﬁg ﬁjgf: ggg dha%/e ﬂg%&ttl?:% (ﬁg%hg sﬁ%\ﬁ ?aL%% &e t“:ﬁ% Arrgq%g the

His- tagathecSt&pctag theBlagttag, nn@mvn@ ttllitavsmepﬁ@ -fagane tlgsl c\LMyc -tap, the
D NO 5 and SEQ respectively
medw%d&ie@ PBFranFlpde é‘s@eﬁrfﬂgaw Héllittag die %ﬁl’@ﬁéiﬂﬁtb@*ﬁmgtmtlde the chitin-

t

s GFOL RSN 58 bRe LA g y g o0 amine

acids afid are tlhdpmgardad;llﬂde(thelGSd - ¢gqudnoe-S-tadsfess) aad MBSEQ (maltose
nucl ei c acid sequence: tenplate

bmdmgslfrPPﬂfat% aﬁé‘(‘f@? P BRUDA2BCT) EP2008/ 007596

In order to produce especially pure proteins, so-called double tags or tandem tags were
developed. In this case the proteins are purified in two separate chromatography steps, in each

case utilizing the affinity of a first and then of a second tag. Examples of such double or tandem
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12 Ami no acid sequence: LBD (as defined in SEQ ID NG

1) with His- tag and PreSci ssion cleavage site (SEQ ID
WOEN09/2)0003 cl oni ng sites (as specified) ATG andPdBBEP2008/007596

start/stop (each adjacent to cloning site) 5 -

CATCATCATCATCATCATCTGGAAGT TOTGTTCCAGGEGECCC: Hi s-t ag

tags arfi GEERILRE QShRINATS o'\ Srapsforase fisrdiq R RENRIsfitingrize). the

6xHis-BiF&ABE (6 Hk2illine residues fused to a Strep-tag), the 6xHis-tagl00-tag (6 histidine
--------- T e R Ty T
residues fused to adgegmino-acid protein of mammalian MAP-kinase 2), 8xHis-HA-tag (8

histidiﬁﬁ%@@ﬁ%ﬁ%ﬁgﬁzg O HREH AURMEPATIT LA E
maltoséBANGIRArareMl AT AGCHE A TagFLAT AL Xu§ €dCAK M LB -emfdpe-tag), and

----- + 4140 15
TTTGGATATTTATAAGGCCTAATAAGT AT GGCAGEGT GGTAGCCCGCGCCTAGG
PreferabACOETisolatep@tein of the present invention comprises a tag selected from the group

consistm%}%;rg, -trrce;élgga,\-g?;rg-tag, -trg %Tpeptlge-tag, c-ﬁyc-tag, S-tag,

HoweVEGCATCOHEAGEAGTAGTAST AETARNGOTECAZGACHASH T CRECARERET BITap-tag,
- tAAgggr aSSgHHHHHLEVLFQGPAELE 25
ag-lagR R AR AT CT AAAT CGCAT CTGGAAACCT GCCAATACT TGAGA
GAAGAG 4201

In an embodimengofhe invention the isolated protein comprises a marker or tag, wherein the

e B A T T SO R L e

for exafpla\Eledade A ot GRAZALE. TIThiY hACASTHYACY et EAGAACBAT Gifif'the

AACAAG 4261 ) ]
marker_or fag, The cleavage site couyld_for example be a pratease cleavage. site. Exarples of

known Td &5pdi€oi8 Skiled irQhQatt. Jindé e mdletul€xdbdpurifiicdNs X pidthinKspecific

CAl GGTGATGT TTGI CF:I' GCCAT TTACAGAAGCTATACAG
proteases -pgpgeiallypsqteases from viruses that normally attack plants, are preferred.

"TobacGT EEBOOTCCATE ACACBE PTG ACETIMETRTINOATGTET PREAGFAT @MCrokinase
C 40 a QREVMWOLCAI KI.TEAI QY V -
or Kexé&ﬁ@ﬁ‘%@é@ﬂ&&%ﬁ%&f@%ﬁﬁﬂ@&Qﬁ%GMT@Tw
ATTGTG

An example of a protein comprising an LBD, a His-tag and a precision cleaving site is

disclosed in SEQ ID NO. 2. A suitable nucleic acid and a vector encoding that protein are given
in SEQ ID NO: 5 and SEQ ID NO: 6, respectively. Additionally, exemplary isolated proteins of

the invention are illustrated in Figure 1B.

Nucleotides 4021 to 5040 of the vector of SEQ ID NO: 6:

— Upper nucleic acid sequence: coding strand (SEQ ID NO: 5)

— Lower nucleic acid sequence: template strand
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W0 2009/040043140 45 PCT/EP2008/007596

CACCTCAAACGGTTTGCGTAACTACCTAAATACCTTGACACAGI TTTACTAGIT
TAACAC aVEFAKRI DGIFMELCQNDQI V-

Gl T A CEACCT T CE 1 AGACT GTGT TTAT GAGAT GEROTERT Win i

-tag and PreSz':rssmn cleavagesite(SEQ-IDINO: 2y - - --+--------- +----
----- 00
'M @@FM@QW@E@I@Q@IZACAAATAGTCTTACACGGCACGGAAA

M RN F AT SR SRR SR HIR0CCCBACGT CT TCARA

165 -II’AXTC%’FCQ&CATCTGGAAGTTCTGTTCCAGGGGCCC His- tag and PreSc1ssm_}_1 cleavage site

----- + 4560

AR RN L PR GRS B DY LR L 10060

WO 2808404 0020 BriRCIAFRAOABAD OB AT Be TCARAACATTATTTT
GGTTGTGAAGACTTTATTAGCTTTGTGT TTGAATT IGGA\AAGAGTTTATGTTCT
ATGCAC 4561 |

"" ARACCTAT, 'fA'Tr'rc'c'G@st'T FTCATACCGTCCdACCATCRaGCatdeATEdATaGEA T- -

408T ~=-.4620. . o + 4140

COAACAETR T CTOANAT AN OGANNCACAANCF TRAACCI T TR GAAATACAAGA
TACGTG 5a GCEDFI SFVFEFGKSLCSMH -
CTGACTGAAGATGAAATTGCATTATTTTCTGCATTTGTACTGATGICAGCAGAT

CX};E%&%CCK%@;E%ATCATCATCATCTGGAAGTTCTGTTCCAGGGGCCCGCAGAATTAGAA

414 ~mmmmm o mmm o m p Fr e s e s e Fr g m e e = = 41200 - -

- - TCATEGHRBRSTRCTRETAGTAGTAGACCTTCAAGACAAGGTCCCCGGGCGTCTTAATCTT

Goindy Bt A A A Ao R s

T CCRIECAAGRAAA(DI M&%&Mﬁ&éﬁ@é@%@%ﬁm&j AGCT

42QT FOAA- 15+ 468~ -+ == == === mogom oo + 4260
- - STGGAACGTGTCTTATATAGAT 1T_A_G§f_3'1’_A§éC_CI 1'ILG_G6QG£3'IIA_T GA@_CI CTCTTCTE . 4 _ - .
-yt #7480y 1 g
ACCGACGTTCTTTTCCATT TTTAACTTTTTGACGI TGTCTTTTAAGTCGATCGA

GAAGTRCCAEARALCIQCEAKCU TRI IAC R GRAGRAD TORIGATTADCARPACHEGQ 20

42 EBACGT CCTACAGAAGAAT CACCGAGAAGAT COAATACT AACAAAGT TAAPATGC

CGT GCACCGTCTIGGAARAAATGTCCTTCTTTAACTCTTGATAGTTTTGTTC
AAGETG A TAT
--1-g-o-t-T-w-o-TtrFr-n-o-EtE-r1-E-N-V-o-N-k--F----

----- + 4800
PAGT O CH T ERCCT P ATCATTBTCTERAT TATACG

12531 G5 R ET IO TACTOH
ﬁ@%@c@rcEQC\{A&CQ;%A%A'E'A&%&?&ART&T T Kodarker

T - 438

R S ey
TCTACATTAAGAGCCTTATGI GGACGACATAC‘A TTTAAA
(3CAA'I§AE480MWQLCAI T E A I Q Y V -

CACCTCAAACGGTTTGCGTAACTACCTAAATACCTTGACACAGTTTTACTAGTTTAACAC
v E F A KR I DGUVF M ETL COQNUDOQ I V -

CTTCTAAAAGCAGGTTCTCTAGAGGTGGTGTTTATCAGAATGTGCCGTGCCTTTGACTCT

4441 --------- L i +emmmmm - to---m-- - to--mmm- - e i + 4500

GAAGATTTTCGTCCAAGAGATCTCCACCACAAATAGTCTTACACGGCACGGAAACTGAGA

L L KX A G SL EV V F I RMCIRA A F D S -

CAGAACAACACCGTGTACTTTGATGGGAAGTATGCCAGCCCCGACGTCTTCAAATCCTTA

4501 --------- Fmmmmm e dommmmmm-- H------- - tmmmm e e + 4560

GTCTTGTTGTGGCACATGAAACTACCCTTCATACGGTCGGGGCTGCAGAAGTTTAGGAAT

Q NN T V Y F DG K Y A S P D V F K 8§ L -
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AGATGTAATTCTCGGAATACACCTGCTGTATGTCTTTTCGATTACCGTAAATTT
CGITAT 30 a STLRALCGRHTEKLMAFKAI -
wWQa 20000NBHCATTGT GCGACT TCATTTTCCT CCAT TATACAAGGAMIATAL R A0AL107596

TCAGAA 4861
--------- 5 S s A
----- + 4920

ceTTo TR GEST O AACACGET GAACTAAAAECAGRIAANTATERECCT CAACAAGT GA
4SAGFETT--35-a- Y- -P-D-t-V-R+L-H-F-PP-L- Y- K-E - F T G2E -
Ec GRA A T i A P R A RAT A AT TCATEEB A SRR e ¢
2  CONQPLCTEAGAICTAT 492k « s 1 ¢ s m v -

L o e e e e e - -
+ ¢9®@TGAAGATGAAATTGCATTATTTTCTGCATTTGTACTGATGTCAGCAGATCGCTCA
16 NAACTCOGTEGT TACGTT TAACTACCCAT TCTTAAGGCCTCOCCERCEACET CT

AG&%IGIT&A%TTETIE THAACW%A@WCAZ%ACTACAGTCGTCTAGCGAGT

a CCL ThCH GECACGCEICAAGAACCAARAACT CAL T GT GT TEAAGAAATCCGT

AATGTIT 4981
- _ TGGCTGCAAGAAAAGGTAAAAATTGAAAAACTGCARCAGAAAATTCAGQTAGCTCTTCAR . 4o - - -
-------------------------------------------- + 4740

4681 ----p- T
R T ST PR R ACRAGP P TAcacA
a TTACAA 058 Wect or (f or getaid o seeralove) a( SEQ | D NO
6): . vector insert

. AT R SRR A SR S M A A A AT AT T ACT P ECCTIFAT GAGAT
%EI%@%%&%T ’PiéCTTATGATTGTTTCAATTATACGTTCCAC

TGTTTCCCGCGCGT TGGCACAACTAT T TACAATGCGGCCAAGT TATAAAAGATT

a CTAATCTGATARGIMTHARAACD ¢ I L T K L I C K V -
O Al AT AT ARRABATFT eTaoAC
R ARGGEAGTATTCEACCAAT ATEAT T AACEANCACEIGTARATATTAT GAT
GGTGTGCATTTTTTGCGGGECGG

a GCETGTTATACAARAAAATT CAAGT ACET GCCEABACGT TIT GECABCETGAAAGCA
TA@JC%%EJEJ&XE%%CCTCCATTATACAAGGAGTTGTTCACTTCAGAA
45 EGTAAAAGAAT T TACAGAAAAGT G CCCEECAT.GI TGGT GOECGT GCAGEGEAC
ACARCGTATET A COTACCBERAGRAGETAATATGTTCCTCAACAAGTGAAGTCTT
TACATGGTGTGCAGATATTTAATGCACACCCTGGGTATTGCGCCGCAGGAAGCC

a ATAGATAGATTEGEAARABCCA © L
GAGGTCACAAAATTGAAAGACAAAAT TACGTTCAAGATTTATTAATTTAATTAA
TATTATTTGCATTCTTTAACAA |
9ATAWW@@%WWW@H@WGE&WWAC£§TG
4 TCCTCCGT CCTT WO 2009/ 040003 """+t -~~~ + 4
Sé%ﬁ%g?%?ﬁ%‘%’%}ﬁCiﬁfccmc%‘oAggzcg GQQGGCGACGTCTAGACTA

a GT AGGCGATRAGT GECET FGIRT CCAATCGACGGT AGGAT TAGGCCGGATATTCT
CCACCACAATGTTGGCAACGTT
GA‘FG—?F“F AWAWWWW AATAGC

M ———————————————————————— + 5040

GTCACGCACAACACCGGATGT TTGCGCT TGT CCGCGEGGTAT TGAACCGCGCGA
TCCGACAAATCCACCACTTTGG

Vector (for details see above) (SEQ ID NO: 6):

: vector insert

AAGCTTTACTCGTAAAGCGAGTTGAAGGATCATATTTAGTTGCGTTTATGAGATAAGATTGAAAGCACGTGTAAAA
TGTTTCCCGCGCGTTGGCACAACTATTTACAATGCGGCCAAGTTATAAAAGATTCTAATCTGATATGTTTTAARAAC
ACCTTTGCGGCCCGAGTTGTTTGCGTACGTGACTAGCGAAGAAGATGTGTGGACCGCAGAACAGATAGTAAAACARA
AACCCTAGTATTGGAGCAATAATCGATTTAACCAACACGTCTAAATATTATGATGGTGTGCATTTTTTGCGGGCGG
GCCTGTTATACAAAARAATTCAAGTACCTGGCCAGACTTTGCCGCCTGAARAGCATAGTTCAAGAATTTATTGACAC
GGTAARAAGAATTTACAGAAAAGTGTCCCGGCATGTTGGTGGGCGTGCACTGCACACACGGTATTAATCGCACCGGT
TACATGGTGTGCAGATATTTAATGCACACCCTGGGTATTGCGCCGCAGGAAGCCATAGATAGATTCGAAAAAGCCA
GAGGTCACAARATTGAAAGACAAAATTACGTTCAAGATTTATTAATTTAATTAATATTATTTGCATTCTTTAACAA
ATACTTTATCCTATTTTCAAATTGTTGCGCTTCTTCCAGCGAACCAAAACTATGCTTCGCTTGCTCCGTTTAGCTT
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CAACTAAATCGGTGACCTGCCCGTCTTTTTTCTGCATTATTTCGTCTTTCTTTT
GCATGGTTTCCTGGAAGCCGGT 5

WOTROAIBUEGT TTAGATCAGT CATGACGCGCGT GACCT GCAAAT (HOT/ X000 7596
GATCTGCTTGTCCTTGATGGCA
ACGATGCGTTCAATAAACTCTTGT TTTTH#AACAAGT TCCTCGGTTTTTTGCGCC
ACCACCGCTTGCAGCECGITTG

cTaceddatrchdtdded RN Tet AXFAAd EA R ANREEALaANTfen b d Ll BbehdadcancaTT
GATCTTHCCOT T T T A G EXIGACErACCTCT T TTGGCCGGTAATAGCCGTABACGTAGTGCCGTCGCGT
GTCACEERACA J{ECCOEIBTAGACERACTIGAGEAYT R TAGRECE I CTCARAAGCEBATTECREGACTTTGG
CAACT AT TCITAT G T AN AR TC TGCATTATTTCGTCTTTCTTTTGCATGGTTTCCTGGAAGCCGGT

GTACATORGEATTFRE AT T AR FCARI TGACCTIBEAT T AT FCATE IRCT B CFEESATGGCA
ACGATWWM@&?WTTCCTCGGTTTTTTGCGCCACCACCGCTTGCAGCGCGTTTG
% 1%%? IR LS CTELFERACOOCATC

TCTTC AAAAGCCATTCTTGTAATTCTATGGCGTAAGGCAAT
AR R A AL ARG M ARG o pranc

ATTGTC
TACAT@B@QJMM TATATTTTAAACTGTTAGCGACGTCCTTGGCCACGAACCGGACC
TeTTGATAEE X T TEEXTETE AECSACGT A RCEAGOT TE AR AThe A A €1 GCAANT T AR cacanc
CCATTR R T AT CCAATATE EARC I CCAK AACTATTGTTTTTTAACGCARACTAAACTTATTGTGGTAAGCAA
TAATTARZGAAR TACRGAA N CACCTGIGCTOGX L ET TGIASCHRACIATIGEATAGCTALCATARACCGCAAG

CGGCTW}!\WCATCGCAAAAGCCAATAGTACAGTTTTGATTTGCATATTAAC
GOCCATTAATTARATATCHTALE SEER : EFCTGCAC

CTCGA @‘GE,S:CGAACACGTCGAGCGGGTGGTCGATGACCAGCGGCGTGCCG
CACGC% K A A A AR AR T A e rren
AAATT T GTTGAT
TTGCA ace TAGTGCGATTAAAACGTTGTACATCCTCGCTTTTAATCATGCCG
TCCATIARREOICHEAA F&%?EA@EZN@@NMMENMM%GCGCA
GeeceABCCOACA A EAGC T EAXThBEA AG T TAGT T TCAT TTAATGCAACTTTATCCAATAATATATTATGTA
TCCCAGTICEAGCAGIGETE CGACCECTIChCET LT E A CAECECANCGA CAH CEACUEEEA G cecean
TTAAATBRC AT GACSAGCOREBIGANE G TGCACGCGTTCCGGCACCAGCTTTGAT TGTAATAAGT TTTTAC

¥ ¢ S CCECRAREEATTBFCGAGTATGT
CGGTGWWWWWGACCGTTAGTCGAATCAGGACCGCTGGTGCGAGAAGCCGCGAAG

TATGG RN FATE PRSP RALA TATTTA

ATTGA - AACTCCATACACGGTATTCTACAATGGCGGGGTTTTGGTCA

AaAACd ee A IAGT AT ARCARC
ARAAC ; A TG A A ncanc
AAGATM@@&@@EE@%MA?MATTGAACGATTTGAAAGAAAACAATGTACCGCGCGGCGGTATGT
ACAGGARGEAJTIAAA X ARECANTTCCACTHCAALTIRA T CARACT ta CmAMTIAA A e ACCER TG TTTAAT
CAAGGCTITEI AT IECCRAGT SAABCASAT CCAAGTGTGTGGGTGAAGTCATGCATCTTTTAATCAARATCCCAA

7\

GTCTCWAWWMAWTWCAATTATAAATGCTAAATTTGTTTTTTATTAACGATACAAA
CCARACREAPNACHEATAAT: HERGEER ERTATTTAA

AATCA 5@@% GACAATATAATTTTATTTTCACATAAACTAGACGCCTTGTCGTC
TATOT AACEA A e T A A cacnae
TATCTA et 1"1 CGCTGC
GCATAGH T TR dAbJré TCTGGTAGTTCTTCGGAGTGTGTTGCTTTAATTATTAAATT
TATATAPAALEHA L GARSERPES AT AGTTCA

ATTACM#@%AMM@&@MT@CATAACTTTcCAAAATGTTGTACGAACCGTTAAACAAAAACAGTT
CACCT@@'@@@KM@@ETQ&@@AT@QATW@MTW@&ACGCAC

Wﬁ%@%@%ﬂcn@
CGACCAAGAAGTGATGGATGTTITCCTTGT

CTCTT v X
GATGIGT ATAAACCACCAAACT GCCAAAAAATGAAAACTGTCGACAAGCTCTGT
CCGTTTGCTGGCAACTGCAAGG 35
GICTCAATCCTATTTGTAATTATTGAATAATAAAACAATTATAAATGCTAAATT

TGTTTTTTATTAACGATACAAA
CCAAACGCAACAAGAACATTTGTAGTATTATCTATAATTGAAAACGCGTAGI TA

—— N N e S NSNT= NN SNNT" N NP ] ypmepeme—— o N
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TTCTTCTTCGTATTCCTTCTCTTTTTCATTTTTCTCCTCATAAAAATTAACATA
GITATTATCGTATCCATATATG
WA 200D CGT ATAGAGTAAATTTTTTGT TGT CATAAATATATAT ACITERZDIT 07596

ATGGGGTGTATAGTACCGCTGC 40

GCATAGTTTTTCTGTAATTTACAACAGIBCTATTTTCTGGTAGI TCTTCGGAGT

GIGITGCTTTAATTATTAAATT
TGTCANATAI A ECAATNGAAI dr hEEATEDTA £XAaT T ddfaEAEA AL &I TEEGEEFF¥GAE Accccaac
TATGTASEACKEACETI T ACTAGETCMGCCTTCATGGGTGGGCAGCAACAACGAGTACCGCATCAGCCTGG
CTAACHAEFACACCATIGCT TAXEEAGCUACTEEATITTAARAREACTARNCCAMAAR BSTARGTALI CGATCG
TGTCATGAACEASER A RTASARIICAETIGTTTACATCGGTACCGACTCTGCTGAAGAGGAGGAAATTCTCCTT
GAAGTIACERECT TIPEF APACFAT T B FCFC ACACE MRS TGS T ICFT LSPTARFGCA TARTARAACA
CGATA@WW%@cTAGATTcTGTGcGTTGTTGATTTACAGACAATTGTTGTACGTA

rarcr e A AR R AT R A TR A AT ATCAT G o e
CCGAA SCTC CACAAADLCTT AAAT TTGTAGCAGCAATCT
noor e b ARAL YA eﬁﬁ%ﬁi&mg%ﬁ%@mﬁ‘ FVV

TTTcT1¥Eﬁﬁ%ﬁb%@ﬁ&é?ﬁﬁ@E@%ﬁ@KXfﬂéAc¥€¥h oA XA IPTEEAAT T TAACAT
CGGGcéﬁ@@ﬁ%ﬂ&%f@&iﬁ&%@Eﬁ&ﬂ5éKfHéﬁEéT&H¥B@E§KE@%@EB¥EE@EH&K§GTTGCTTCCGAAGACGA
TTTTCREEEECECEEMNGAATTAGAACAOCT T ACAGATATATET AN IO T TE&ECTTTTT
GGAAT AT ACCACHACT TITACACH  GGETTTCAATCTAACTGTGCCCGATTTTAATTCAGACAACACGT
TAGAAAGCGATGATECAGECEETGGTAACATTTCAGACGGCAAATCTACTAATGGCGGCGGTGGTGGAGCTGATGA

TR T A 8 R AT AT e S A A RO P A C A SRR PP EARSCREGAT GCAGAC
GGCGGT@§Agggg;@%g%gﬁggﬁg%%@g;ﬁ?ﬁCACAGTCGGCACCTCAACTATTGTACTGGTTTCGGGCGCCGTTT
TTGGTT TTTTCGTTTCTAATAGCTTCCAACAATTGTTGTCTGTCGTCTAR
AGGTGCAGCGGETTGAGETTCCRTCEGCATTGETGGAGCGGGCGGCAAT TCAGACATCGATGETGGTGGTGGTGGT
GGAGGCGCTGGARTGT TACGCALGECAGAAGCTGETGGCEECGGTGCCEGCCGETATAATTTGTTCTGGTTTAGTTT
cTTccdd bt €A30ARI 3L hed EdcCAL £AAAL dNGATAACRE AdARAGTATCT&XTh At caceae
TTGCCCTEECESCAAACKEEAA T ROCAIGAATACAAATCGTAAAAATCTGCTATAAGCATTGTAATTTCGCTA
TCGTTEACCSTGCCEATATTTAACAACCECEGAATSTAAGCARTEGTAT TG TAAACAGATTE TETCAACCTCGCCG
CACGCCGATAACAAGCCTTIICATTTTIACTACAgQATTGTAGTGGCGAGACACTTCGCTGTCGTCGACGTACATG
TATGCTEFAT IS AAEPSTCTCHNRATLS i ¢ RS PERCTGTGT
TGTcGgﬁéﬁﬁ@g@ﬁ@ﬁﬁﬁgﬁf@ﬁQQ&R@@ﬂqgTcCGCAGTATcGACACGTTCAAAAAATTGATGCGCATCAATTTT
GTTGTTCCTATTATTGAATAAATAAGATTGTACAGATTCATATCTACGATTCGTCATGECCACCACARATGCTACG

GCAAAATATCTATTTTATCGCACAAGCCCACTAGCAAATTGTATTTGCAGAAAA AATTTCGGCGCACAATTTTAA
cocreAdl e oA G ARAGACACGET GLAGE T AR AT A GRE A ceTToc
ATcAAdﬂ36EXX@EGEEBEB@A%&&H@GXHX&TGACTGTCcCGATTTATTTGAAACACTACAAATTAAAGGCGAGC
TTTCGEACCARCTETETTAGCAATATTATTAGACAGE TG TCTEARGCCECTEARCEAT FECCAEARGCACAATTTCAT
ACACAACGACATAAAACTCGAAAATEGTCTTATATTTCGAAGCACTTGATCGCGTGTATGTTTGCGATTACCGATTG
TGCAA N FABP AR AT T AT ST P AR AT GG BT T GRS T A T GRS ACHG TR AGTTCHCACACAA
CTATGCRFREINCOT E AR AT ACE EAROC TCTTAACATACAAGTTGCTAACGTAATCATGGTCATAGCTGTTT
CCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTG

cncroo bkt AL LG AL T I ACT G CAGACR L TG TERAG ccacae

AATCAYDAA AR FAAKAA LA EDAAN I G CARAAGGCCAGCAARAGGCCAGGAACCGTARAAAAGGCCGCGTT
GCTGGCETTT PECCATAGGCTEEGCCCEECTGACEAGCATCACARAAATCGACGETCAAGTCAGAGGTGGCGAAAC
CCGACAGGACTATAAAGATACEAGGCCTTTECCCCTGEAAGCTCCCTCETGCGCTCTCCTGTTCCGACCCTGCCGT

TTACCAGEANCAGRAFART TCABCT ACETCFAGANRCTACGIICTACACAACAAT GACIBAGR TCTCAG
TTcGGgg@pgqggqmq¢qgmgg§yggm@gqq$GTGTGCACGAAcccccCGTTCAGCCCGACCGCTGCGCCTTATCC

CovmriiraiceocHotfIwHCinT e vy .
‘g%ééé atcert

AACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAR
AAGGATCTTCACCTAGATCCTTTTAARATTARAAATGAAGTTTTARATCAATCTAAAGTATATATGAGTAAACTTGG
TCTGACACTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCT
GACTCACAGACAET SIIGEGACICEEA JCEEECT AR TATACAAEAGT THETE G ERCACE Gcaaca
CCCACGR AT AT GACT T AGEN P BCARKR TAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCA
ACTTTATCCGCQTCCATCCACTCTATTAATTGTTGCCGGGARGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC

crenciARlAe Wiﬁﬁ%ﬁm recear
GTCAG ACTG TGCCAT
CCGT. ACTGGT AGTACTCAACCAAGTCATTC %ﬁ%g@CCGAGTTG

CTCTTdEEgaagé%é
GGAAAGGAAAAGAGT TCTACA
CIJSAAJK:TTCXSA(IJ:CIITTCJNTCIEAA(¥¥:A(X:TTCIJCC¥¥TTCFFT/MACISA(I)AA(B
AAGTGATGGATGITTTCCTTGT WO 2009/ 040003
PCT/ EP2008/ 007596 15
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TGTCAACATGCGT CCCACTAGACCCAACCGTTGT TACAAATTCCTGGCCCAACA
CGCTCTGCGT TGCGACCCCGAC
WA 2DG0A0GT CATGACGT GATTAGGATCGT CGAGCCT TCAT GGGT REXIRPA0ASID 7596

AACGAGTACCGCATCAGCCTGG

CTAAGAAGGGCGGCGECTGCCCAATAATGAACCT TCACT CTGAGTACACCAACT

CGTTCGAACAGTI TCATCGATCG
TeTTcddoECAT ARTEAGAACHTCOTACARCEEFA EEd ch BACATA A A CmACddTEChec coaneT
GATCTTICEAAAGEACKAAATACCRGCE T T TGGG TGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGG
AATAAGSAGATARCCEAXSET TIGCACONGACBNCCACTIBTTASGGTTAT
TGTCT T R IRCE AT RA T TR AR ATET TTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAA
AAGTGERAAT KEAF T G ST A PACAT TR AF TR S A CAT PERET IS F T EICRGRACGCCCTT
TCGTCHEER PRI R AT HEA T FRSEEEARRACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTG

acel TAATAATE R BRR T ERE S IOl E e ees T\

A R T A rae e T e ARG eERAT SaTGauCeaEGTTCGCTA

GTTGTAARRCEARMBCAIISETGTTTTT
CCGAACCGATGECTGCGACTATCTAATGGATTTTCGCTCAACCCCACAAAACTTG

CCAAATCTTGTAGCAGCAATCT 10 _ _ _
A funmwmwmmmmvmmmwmv@mrm@mmmmta@riTproteln of

TAT(I:(IT_TTT
the pregif 2 %RE‘P& A RS AT T GACT AT ARACACGT TAAAT
a) EemprIstdS\daddieic acid coding for the protein of the invention under
CG}I:GFGFTA TTATTAGGCCGATTAT CGr CCCAACCCTCGTCGT
cypdipaasTqodnriretnheseshiction of the protein,

b) IWQWM%%ETGT GI'CGGECTAACACGT CCGCGAT

c)  CORAATHNRE TSTAAT PEREEoESE] bY WakaREEEIT G GTANCHGRGaGlkaline
GATTTTAATTCAGACAACACGT 15 ) )
sy ehasgtraierabrans phelgescarhonals e radanseprenyl
GCGTGGAGCCTGATGA

S AAAT CT ACCAT OGGT GGAGGECGECAGECGEGGEGECT GGOGECEGAGECEGAGECEG
In genAGCRIGBTOEOGE) GATHEOACHAGH of the invention are well known to the skilled person.

Howev%ﬁmgg-r Qm%g@angﬁﬁ@% gAAxamples The

; T
ski 11ed££@§ﬂ R&ﬁ»@éﬂ_&r@ﬁcﬁg Cg@@ﬁ@%@}%@%e'tﬂdd' hh{eE TSl A &FehdiFEDn the

respectiNGPFACAGIGRSITEGABST PAEGTCBELATT C3T GRAGESIBTMAA ETCAGA
CATCGATGGTGGTGGTGGTGGET 20
GGAGGCGCTGGAAT GT TAGGCACGEGAGAAGGT GGT GECEECEGET GCCGCCAEET
For the/prOdctibie bl teddskabldah&prolein, i.e. for synthesis of an exo ne product in a
TCGCGCACGATTGT CCCIIZCIIAC%nCGCCGCT CﬁACC%AA
living @liceruttaricitecdermresioycsystems is available. These include series of well-known

orgamW%%TlﬁTﬁggw&ma 1an CCC:FF‘;I- etc. ‘ asTwel%:s various

expresst&isl el ACUHHREGAT AT O AACAACIIT AR T T AMIAALhATA TR B artners.
AGAGATTGTCTCAAGCTCGCCG
The pregyctpmeha rsemkarot rptanyurtty Actadssdmintoraciaadtheaghis gene

into a T A T QSR P ACRHRT R4 TARRA GRS

plasmid ddgehas dMeGAfenAédTkalstdell. This vector is then introduced into the chosen target
TGICGTAAATGI TGITTTTGATAATTTGCGCT CC%-:CAGT ATCGACACGI TCAA
cell (tf%%,&ﬂ*?@"rm%r@&ﬂ? the target cellTs cultivated. Depel?(%ng on the

promotéﬁglﬁr Cs'(@_%ﬁ'%? g@g@g@:{&@%&@&%@%ﬁmﬁw IR ASH T 5 Toe

induceChGEan NIRRT SESTACAATTTTACGAAAACT GCAAAAACGT CAAAACT CGGTAT
AAAATAATCAACGGECECTTTG
GCAAAATATCTATTTTATCGCACAAGCCCACTAGCAAATTGTATTTGCAGAAAA

As detdRABbJ: -EdshfYroHoduce a suitable nucleic acid cod1r_1r%\for the protein
CGCTGACGAAATAAAAGT TCA GI TAATGAGCGACCACCCAAATT

of the inANGPATPT T FAAPCAGGBNINGChe same.
ATCAACAACCAAGTGATCGTGATGGACTACATTGACTGTCCCGATTTATTTGAA
ACACTACAAATTAAAGGCGAGC
TTTCGTACCAACTTGTTAGCAATATTATTAGACAGCTGI GTGAAGCGCTCAACG
ATTTGCACAAGCACAATTTCAT
ACACAACGACATAAAACTCGAAAATGICTTATATTTCGAAGCACTTGATCGCGT

e ——— e ———— g g g~ [\ pm—— 0 g g e [\ p—— g




10

15

20

25

30

35
CTATGCACGTTTCGI TTGACT GGTACGCCGECGT GT TAACATACAAGT TGCTAAC

WO EATSGT CATAGCTGITT PCT/EP2008/007596
CCTGTGTGAAATTGT TATCCGCT CACAATTCCACACAACATACGAGCCGGAAGC
ATAAAGT GTAAAGCCTGEGEGTG 17

The nug K 3 A AT O the AT HEERLbR Ay 68 Shatnrany selurminig gene

coding @£l AN CapidF GG 08Tl pApEd FhE Ghat¥ehr receptor
CTCTTCCGCTT CGCTCA

as defigtiGibons TiiedsT a@mT CarEEEET GOaUnmARCa P DAGCTTABTTAKATS or a part

thereo {X VRN SRRkt Fepcnelsaiecelsipsisng i probes

and seffFARnGRIAM B HeGaCIgicTacid may be derived from a commercial supplier. If a
- CCTGCECGTTTTTCCATAGGCT CCGCCCCCCTGACGAGCATCACAAAAATCGACG
nucleic@rohisgreshEhahnsnoigommrised by a naturally occurring gene (e.g., nucleic acid

codingwwwgﬁmm%%%%lem acid

coding FdAGEESAIARKSTT G{aEE Tprd duteinl ddcordaféé with Kandart IpkadddAred
GCTCACCGCTGTAGGTATCTCAG,

includipg petitpanarebrdcelemncigerergsting drevpdyaraahleaestteismrca

oo AT AT G P e CCARCO A e R s Y B A g

enzym&GAGCOACTKATIAAGAGGATT Agase. Thereafter, the DNA may be introduced into a
GCA TGTAGCCEGI GAA G(f;;OCI

vector ﬂﬁ@%&%@@ﬁn%a ci'ﬁtc(;)AaG(-:l-e-[lc.:]l-{e vecct-':grercn;‘-gy €ea v/i_\r%gector or

plasmifV IS S s G MR REST Addnb TR E T8l ovirus,
CTCT TGATCOGGCAAACAAACC
etc. ExAQQRSPERNAGCUTTGEITNT VAT BTGEBREZAGTABAT ROSCRBAGASR, pTZ,

PSP ang BT AT KPP e APEANICAE TR A f i acteic

acid, i.d. DN &Gt GN S ARG Dictor, transfection may be carried out b mixing it
AAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAA TTTAAATCAAT%,IT A

with a ggfenETrd fTaEiageaaposames, which fuse with the cell membrane and deposit the

nueleic AR T AT T AT AGT AR TAT AR T STt

whereifigd. OFECET Kalfef AATIAACIIAGEN AMTh#XatPHEThBAIONS (sTédmhBhEd with
. GTGCTGCAATGATACCGOGAGA _
calciunpcdapdeyadntaioemtanineAra PAYCdrsans festadadtiendetymagbaimns are

combi e A e R ek 1 PRt BRR R feted

on its sAfFAdCEREAGSPEARNSAGT ThE@ETechfutate is then added to the cell to be transfected
TGITGCCATTGCTA GGCQI%GI GTCACGCTCGTCGITTGE'TIA
(usuall%q@@wmggyeﬁ ther methods for transfection include

e]ectroW%%@T@j&%ﬁ%gﬁ e MR gents

such asGTigAfaanGine GTESECEECAGTGITAPPAGTILATIBET, FARGROAOTAGEGRADNA s
AATTCTCTT GTCAT. T. . . .
coupledHi QA NHORY ﬁﬁ%@ﬁﬁ@&%@%@%@f@%&@w the
target ARAfF GTATGCGGOGACCGAGT TG
CTCTTGCCCGCGCGTCAATACGCGATAATACCGCGCCACATAGCAGAACTTTAAA
AGTGCTCATCATTGGAAAACGT WO 2009/ 040003
PCT/

The traf cI.tEPZO%S/ %O?SQE é%&%&ﬁ'gﬁlﬂ } F an ! R I : I clfdinto a

1
cell du AP Eoh(ProédsE Ad\Rdt inserted into the nuclear genome, the foreign nucleic

.. GATCTTCAGCATCTTTTACTTTCACCAGCGI TTCTGGGT GAGCAAAAACAGGAA
acid maydrsnleaiat @dateraiage iendthe cell undergoes mitosis. This is called transient

transfe E%Té%%TMﬁ&%UH&%AE@Hé}m acid

remaind (altG¢ GAdEAEOIXEA TCALATATd drEA\Ad e TipliER AR ANE ARACAART G ES ection
GITCCGCGCACATTTCCCCGAA 5
AAGT GCCACCTGACGT CTAAGAAACCATTATTATCATGACATTAACCTATAAAA
ATAGGCGTATCACGAGCGCCCTT
TCGICTCGCGCGT TTCGGT GATGACGGT GAAAACCT CTGACACATGCAGCTCCC
GGAGACGGTCACACCTTGICTG
TAAGCGGAT GCCCEGAGCAGACAAGCCCGT CAGGECECGT CAGCGEGT G TGEC

PNSNSNTT= R N NI

NSTNNTT NI P
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ATGCGGCATCAGAGCAGATTGTACTGAGAGT GCACCATATGCGGTGTGAAATAC
CGCACAGATGCGTAAGGAGAAA

WATNO80AST CAGGCGCCAT TCGCCAT TCAGGECT GCGCAACT GT T HABLA0X 1067596
ATCGGTIGCGEEECCTCTTCGCTA 10
TTACGCCAGCT GGCGAAAGGGGGAT GTECT GCAAGGCGATTAAGT TGEGTAACG

technicfiek §78 rods YNETET SE USSP aretio CRUBIRIFORT A Laathie] geng, providing

for selddBV & 8ledfonPTREILUEdifiéhal Bend BBV 36 rEEr RREiBTaRtd toMfardd H€ertain condition or
present invention, conprising the steps of: 15 a)

substanggy & &ranr?gltlhl%@qr Wﬁ@ﬂlﬁﬁﬁﬁgeacm GEp@ples € wta@éﬁjgwgs fnsfude
h t

neoms e e Tpk BRI sshEREL °h
isolating the protein fromthe cell culture and c)

contacting the isolated protein of step b) with
After infeqdacdeme! the apelecacid ¢ading the paeiciaiafahg Wéentw lpmothe &ost, the cell
1s gro“ﬁlqhgona?%b%%&m&t@%ng %\ %—begg)g g?féfé% 6'% P@tf(ﬁ tHE rr?él}lg ion of proteins
is knovat Kbrlhe aRilladpersgn ik lvidhivey Mtdﬂiadirﬁécttcbl&s Iyeamin(kmamrrﬁhan cells.
known to the skllled Berso However Q;
Exampffémf SWGN el aFfe p ISR L BLER 208 cells. CHaFHS, Is, EleLaalls, CaCo cells or
NIH 373 ¢digt rated by exanples. The skilled person wll
understand that the described nethod may be nodified
depending on the respective protein of the invention
to he isolated, the cel| used for cel] ture, etc.
The h°§‘5°eﬁé‘i‘a>i breetfiend BE‘W%C%L or 15 BRibe ﬁ‘é‘ﬁﬁ IBFO‘EV FrAtn ‘ie“g!neﬁ ar°
prefen.gtynthesm of an exogene gene product in a |living
cell, a multiplicity of expression systens is
avai | abl e. These i ncl ude serles of mell-knomm
terla ct .cel

The cef) LABPS TR RN Tkt i F B iR it Bipair SR8 3y {Rpns amder conditions

conducwenb elsesp@auéfc%tcmtﬁe eIt lrhcy ihélaa&edn ppedpaiad @mp%ﬁitlﬁ‘étah@ Bas
mar ker s and ftlona |y fusion partners. 30 T

mixturgyetppiodiy Dh°Gfd> % Cedoapiienaly ipp éelémub@walqu}/turmqndaws may vary
w1delytf eac?%&?% he gf X Vt(\eJ}} toctﬁgl ﬂﬁecgﬁﬂgtltlldrﬂ'% Orid é?('p %nog n?ay take

era

place f@‘f examply 1Tnabieet dedBtagter Qﬁnsf(ﬂiﬁmﬁh Wvitheuerasis b@@ulbh@us vector systems.
i ntended host cell. This vector is then_ introduced

In suchjaase thedemperatiie tsdiegbet 26 b IWherassqatrel ofefe Pois not required.
transfection) and the target cell is cultivated.
Dependi ng on the pronoter, the expression of gene may

Aside foon tempdratnugdraiugas anigene,able ofstoasntmoey ivanedfactoayn bell 8ture
ind ced b ext er nal aI. detail ed oye, it

Sysmm?rﬁ*;} ber Oh‘@%é%f‘gi&f %Plliﬁscfah wih g@ﬁtaaoap & aWu‘EIszch‘&&F

concenG b Grdveth ﬁ&@r RO phesele th)?hér AUETHhi Qd}nEI%J eﬁtsva‘?ﬁr% others.
cont ai-ni ng the same. WD 2009/ 040003 PCT/ EP2008/ 00759

Growth factbeused dbredupproient pediarage 6fien derpred tfesnm awinal hiod such as calf

invention may be a naturally occurring gene coding

‘for a nuclear receptor or it may be a part thereof

coding for a part of the nuclear receptor as defined

above. The isolation of nucleic acids coding for
A skillgthpaysaal Inyheart knewshhoy te derivesa Bicleic peidisequence, which may be DNA or

RNA, from a protein sequence, taking into account the genetic code. He also knows how to

serum

produce such a nucleic acid sequence using standard techniques of molecular biology. This can
be accomplished, for example, by the use and combination of existing sequences using
restriction enzymes. The nucleic acid suitably also contains further elements, e.g., a promoter

and a transcription start and stop signal and a translation start and stop signal.
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thereof is well known to the skilled person and nay
i nclude the isolation using suitable probes 5 and
wa@epanaddn nmet hods, or the nucleic acid nmay beCHEPI00€7596

froma comerci al suppller If a nucleic acid is used

which is not conprised by alfaturally occurring gene

(e.g., nucleic acid coding for a fusion protein

conprising a full or partial NR and a tag) the
After step) et pueinus|selatedofedrd theadl audtutOby syesulitableGBparaidieom

may be produced in accordance with standard procedures
purificatin) methad knewn i iwwkilledmsees. B syliraent amongt ?fé@? fasget protein has

been sel@é{%& ln¥o th%% \&lne he?é&& téaﬂr&ogl lfer\g_hq}q ls%ﬂl%eétl?eWme it may be

specitic Si ragnments

necessirgnodidrupt tltee&nlrsj Thik 0iin beoffyonel; foreakalpld, by ik dlpetélgre.g., by
wi.th |igase. Thereafter, the DNA may_ be introduced

means phpliragoungeas hyperiqni¢ msdwing ex by ?@ﬁg%m TSHIYE Hesofble components,
1
the sangBriE @%r}, gér rﬁngr@l% tbg;?;kl‘lt ify ﬂ Sgg%/lgfg g@é{) (?ﬁ)c)?ﬁ de'is’*,bobf S the
supernatdetmbrainescandubarsed eﬁsssmp cz)toe anayi reufSrthenwifed air concengated.
etc. Exanples of conerially avail able vectors are
pBR322, the pUC series, pBluescript, pTZ, 15 pSP and
The 1sc95§%?4 oﬁ%ltép%)%)} M?érﬁ{atlv%lys&} d@l@hﬁ)@la@%cm v&’&l kﬁw ﬁlb‘&l?ﬁndatlon
into a cel he nucleic acid
concentrston wepshmqh aaevteaxitmn, plteclartstﬁcm; bleonopiayetbemcﬂnpds elromgtographic

m Xi n id.to produce
method 68t Iey pf e oSG o R e Rn B iRt pgromatography,
size ex8RBBA IchrdniRograple), SDB-RAGE dHSmeR gfapy Ci! dffinif\ehromatography
transfecti on may be also carried out by cal ¢i um

a
particulgilys pheetelizedinetpleion affenity, chremppEgraphy (@4AE) sal i ne
sol uti on contai ni ng phosphate ions is conbined with 20
cal cium chl oride solution containing the DNA to be
Affinity panftaonas paibelarly Ravisivaes af thelisiste@poteif @igi@Uentidn comprises
fine precipitate_ of caIC|un1phosphate i.s formed,
a suitabp Herkey of ke, pRiefingdiibove. AHENKY PRETIcaion is § sBeridldemn of adsorption

purlﬁcact@{) ﬁ‘[@hfé}ﬂ tl?érrg h%? 8@ ag gﬁ'ﬂak tLéBng @u‘fd%zﬁ‘g]ggﬁg tvﬁfrflel]hgﬁ affinity and

therefore’lh@h i agteanpth totdne fof et thaddonhaiis, k6 @ras theeé tanbe adsorbed
ncl ude electrquéatlon heat shock magnet of ecti on,

preferch{ial LB SHPAEAT FHE B SEPStgcaR ARBeR oA Sttt @resl out using a
first ana lé(‘sgcﬁﬁl tkg E@% 864 -2y a?l@ G %gﬁ Pufififatioh tfll%gstﬂ"éjf tt%%géa’ﬁe Binding to

e gun”,” where I's cou
a sultabiabupimg pacnner dfheaxmdmgpartm g pke(emdﬂabbgfncgml ajolndiphase. iThe solid

t directl into the arget cells. T
phase Gan B B ie Sl Mo st S cpetiows N graprep POROS
20 or PESREOS 5D ESdpeFiBh ¢s Beh darrfel rogtjﬂﬁ%ﬁaﬁﬁfe%h@omé’tg%r‘éﬁﬁilcally, e.g. by
during a transfection process, I's not |nser

gravityt HRLouar IFLC. Jehepmeteint crfentfemsémgm bagbitesd romgbé sblideghabeby altering

when th I
the confiper o Pl HartbaPP R RERE Perpd RRGL Fameonpipity marker
or tag dndefiRdiA b¥rndr e FtdlﬁPe&foﬁlQiﬂtﬁb'lpHS/aﬁleSir@w 1@nicfs@ﬂéﬁétﬁ§3tdr@2
wherein the nucleic acid remains in the genone of the

separatiyg the mojecyiaiispmithe demaimdiound tasthgbinding pargtesciaparation can be
09/ (007
effecte{ijgg%‘nelaga ec!fqﬁ’é B(Srgie\é\egv v\?? %o%%ggc%d r@u C({ &P %%%r 584 %c);, chem?cal

means coustm@qﬁcﬁm@edymi fas ane tdbsribge iedetpil abvowvei A@errfaﬂflely, it is also
sel ective selection. The addltlonal gene, nay . con

possible &g s spREiEC COMRPUIOT S "ush 2P AdSashgickr & fékemétmfér,am@ndmg
partnergcfaﬂ als@@)e%ﬁh@ tPbdafs %rsPé'Egzgﬁhﬂhé&tlg SEAd RBCY addXAHR!BRSds to the

sul t e genes i’nc
sample, binding takes place between the particular domain and the corresponding binding
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neomyci n resi stant gene, hygronycin phosphotransferase

gene, etc. 5 After introduction of the nucleic acid
w@owvmgpovhe protein of the invention into the POUBEEP200$1@07596

cell is grown under suitable conditions. A series of

di fferent host cells for théOproduction of proteins

partnetJ %hg spensilﬁg)n E?pnethgl; lgl gg dper S0 éjcp ﬁ?%x?rgg( ggo ﬁ%at the 1‘labeled

i NSeCT PEe manma |an ce
molecif¢lSdtligiehts it the BER, afd dther tiTpaiRatsaeinbih, 1n(ﬂrl§l1§)%fda$ant from where
HeLa cells, CaCo cells or 10 N H 3T3 cells. The host
they cagde|remayedy e lsmativel ya thersuppangionds separated utphzgngibie anagaptic
properélésrb? thél\geeadg' o%%l l’r\bohﬂl‘?e?ht G{ég 1%s8%ﬁ5f1§1{ {seagﬁ 131? t J]ceol&r?llll which is
e nuclerc aci e 1 Nnv IS
locatedaﬂdi mrﬁtlalfﬁﬁﬂ AgnBemagatiti Beadnand he Iﬁdj.lédu\l/@bdtﬁldtth ehem are retained
production of the cell. This includes an appropriate
in the m%&m Aelsh ethgn aorgsaglenléﬁ ofithe eamnly parchg wgshed opt insseygral washing
operatlgﬁgzgfhe %lé&ﬁ@hf MtdrBht @al‘fg'l }1 6%912)%)1% Yt the beads using a
conditions nmay vary W y for type and are
suitabl& plotyon boffeter sda bd egaprectorh itlontedads B engxm'ﬁsss&:mgmg. at the
t ake | ace f ex le in insect cells after
cleavage siie et et RBR 414 B ABIBBoul ovi r us. veot or
systenms. 20 In such a case the tenperature is kept at
26 C wheras control of CO2 is not required. Aside
After sfepdrp the ﬁqm@tat progeimckogestad withia detetgeat, mostdec tmpromidg an LBD in a

in cel]. culture Sy, ste s the growh
conwolf e REtearnls g bietiRi s e Beurm DGR oo tnces
commdilHGRIA%0 dFPHR LR BipblaPNpiddhembint 8ELAls iARdr RS fRE @1%?&5]@011126
of” other nutrient conponents anong others. 25 Growth
membrigg: bejnsl mgmsr &he salpp Déﬂ’@rﬁetmt%ls aleaves frem thelr amphophilic
ani ma ki.l.l ed
navure. EBTARRIER it Rl MRty bR AC L g o

hydrop&6iit €REIE reibh ChheTB¥u HOEF tﬁ%h@facteﬁm; isfth® Mrihaflb®bei
sequence, taking into account the genetic code.

He
thennoaylsaénlkﬂbwawémlelewtlp hydrgpleobi¢ieeirse i pgueus medigh The hydrophobic
f
core PRSI AT AR ST FRUSEHTE s o
domairtsioé prseinarthecdadrperatchm be ahioaix| sitionds:, Sﬁ'ﬁlt&?m&Soru&hngmc Anionic
restriction enzypes. The nucleic acid suitably a

and catggllxﬁ detergents ,tm%qfllyerpgqféy]pré)tené s@ucturg 19 SReAtEreXteR épag the other two
t t
classessﬁg{éecg;%ég&s@g%ﬁg%&#a s NilRnd LB og%%rg,%t@m drANfL FirtiOar
detergeRCTHHPAOREL D756 61so hﬁ)rAfstrsrm&tte pHa)oni¢ kteerptiosmed the ingture of the
isolated fromthe c ulture, b itable .
countel G R4 Efn IGTEre Bihichprseitioes LA KGRI g Rively, most non-
ionic d&%ﬁéeh@.%@%rﬁ@&atdrﬁtlﬁg $uf ﬁﬂe%ﬁ "é?fe@t'f%mtdlé?u ttrﬁeprt)@frge?égregatlon
protein h been secreted into the med |un]
Zwitterigy é@tngqnts amigieht éfifieresomictintetrhedista gkass pxdpertws $ha,t ajet superior to
the oth%rﬁ%g&dg%:rgq;n s%g(l ' qtnge gpﬁé {/D%r}Sé) 1(1:1§ lﬁlléesl;?gi ?enaglr%mg a&gl net zero
charge BRAA& e@dticH o has el dQergdREZ R tHrieni¥e dise Bf@diemYy disrupt protein
shearing. To renove insol uble conponents, the sanple
aggregms. f or exanpl e, be centrifuged, especially at 10, 000
X g to 15,000 x g and the

Preferably, the detergent is an alkaline salt of a saturated unbranched C6-C20 alkyl sulphate or
carbonate or is an isoprenyl salt. From the alkaline salts, lithium, sodium and potassium salt,

especially lithium salts, are preferred.
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super nat ant obtai ned can be used for step c¢) or may be
further purified or concentrated. 10 The isol ati on of

WG e@p/okooray alternatively or additionally i ncPCIBP2008/007596
wel | - known purification concentration steps such as
extraction, precipitation, @électrophoretic methods,

The saﬁll?ﬁt?@gﬁ&gﬁf}l%ﬁ e(?%g?@ gﬁ/g et Cg ﬁﬁ%‘ ﬁ%e gfl tlﬁe‘?&? n-heptyl, n-octyl,

resis, |on exc

n-nonyd,-a¢®,agtisdeyl, n- chdzeylenxmaeeypn tetnadeopl ﬁgfeamhycyl n-hexadecyl, n-
SDS- PAGE chronat o or affinity chromatogra g
heptadggylsn-eetpdgayy o RRIRES az‘etfoﬁ“’étl AVIPheyR: ﬁ?@f%aﬁﬂrﬁsﬁd unbranchied C6-C20

f [ t
oy RO rE IR e, Mkl d-boft A JeEA h3Rakg), n-dodecyl. n
tridecyl, metetradeiyt, inepentaiepyli, adexadecglhihepladedyrkectadecyl,agnomsdecyl, n-
defi ned above. Affinity purification is a special form
icosaylgarbonalsy pt i on  purification, in which there are, on a
carrier, groups (binding partners) with high affinity
and therefore hi gh bi nding strength to one of the two
In a fudlergirefsired embhdimenh efthe dla\renb'en akkabneb@dit i2@ lithium salt, preferably a

11th1un£§jagtsﬁr nt ?nﬁﬁlﬁﬂ?ﬁgafgpﬁ o at Irl e%gfqlﬁdﬁ@yl n-tridecyl, n-

tetradefﬁ}'lrﬁ cARbded ] SREORAed - ﬁ@ptgde'éb/ﬁ nlRbRP, Babnd®8)1, n-icosayl
urification takes place by spécific binding to a

sulphaemrtadbhlenbfsaﬂionfnghwﬂ,trh@ptylm@cml manernylpadeqydm-imdecyl, n-dodecyl,

n-ridef PR PR peRenerbl Hfepsa R Broctdefil o Bamadeent o
icosaylgapinhteow, Macroprep, POROS 20 or PORCS 50.
Separation is then carried out for exanple
chronatographically, e.g. by 25 gravity, HPLC or FPLC
Ina prefgﬁecp Ergl[)g 1 eﬁ of tm: %{i\ﬁezl 1812,'2% ?x%@%@%%?goc{ui%?g a:nﬁgolg d I}])gcgain of the

invention figter 06131pf1©es| reﬁhgefngnﬁdf friatkeb bﬂdlgra@ebﬁélwb)iﬂr A& £)NIThy removal of
mar ker _or tag and binding partner . alteration of

the mafk}?é M3 %stenehe PhearTigth Pt byt Gleayia ] thfrméfykeé Jﬁlgﬁa@rk?rgnay be
cleaved Bﬁ Hﬂﬁﬁt‘%ﬁ: n’z %?c@s%@&'ﬁ@gl%%l@gv g% c;tgﬁ cleavmg site.

Separ ation can be fecte
The cletahmgkmm dobldtbeeeprotrasedudengsite, bihidi may bafdcated 1n a sgacebbetween

em cal or Uusi ecific en as wa
the maeE Bt {igaqd The HRDAFrHBlSD B P Baroat FRangIoIN 1 3Pafggestase and
plasmiQHé b&lréaspl)ﬁ’dﬁ’l? %leﬁpﬁg'sfté§ar€ RUBhitd 2hSrsoBkifiBd A BieafdSHhce the
I'n excess ernatively, the binding partner can
molecud¢ tobepurifedrisl amootbleasr@mfespetcaml %pmgbepnoceab@afd@n viruses that

normalﬁ %rgrgtt% dll%g ta?ehe%r%gegl;e I }téo eﬁgﬁ%{rtﬁi)lgﬁaectlﬁg Ippo(‘%eases are thrombin,
Factor XQI Ig@5d) ARV -pebteist diond tobt e Pi) Brbt&sd PRIRZA(RNQAALIRES

20 partner. The suspension can then be centrifuged for
rhinovi peotease), epigrokinnse baKek 2 dE Vinpoesast endsRigSeissips arg eshecially
me&n%&e bead, and ot her conponents remain in the

Supernatant, fromwhere they can be renoved.

Al ternatively, the suspension is separated utilizing

t he magnetic ﬂ@ropertles of .the beads. In on
In a furghes Heg ﬁ%?ﬁ emppdmentpleths inyigntian, élpﬁpqﬂkelwet Bltgpf @é?ﬁlﬁtﬁed unbranched

C6- CZWkaghsdl BP&a@B&%té R o ARgREL AlP eéﬁzﬁb%ched C9-C15 alkyl

eads ecu oun em are
sufate, peifmahb'(hn alkalirhesaltm@d@dacgzl s‘wl;ﬂiad: nairé prefaabigtlithivendsdeoy! sulphate

the sanple c be washed i n_several shi
(LDS).4p arcrigNe .Wlah@‘%ﬁ}eéémr%teﬂgf‘nt?rﬁ?%}eg@'@éﬁ\gﬁwgwngﬂm may be a
lithiumS¥GTRh&r Petav@aned ot amdn EsulSREs nfdcPOsiffphate, n-undecyl sulphate, n-
dodecyl sulphate, n-tridecyl sulphate, n-tetradecyl sulphate, or n-pentadecyl sulphate,
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sui table elution buffer, or can be separated fromthe
beads by enzymatic cl eavage e.g. at the cleavage site
wheimeenod he LBD and the tag or marker. 10 Af tBCT/EPEPS/007596
b), the isolated protein is contacted with a
detergent, in order to providle an LBD in a
t nt I
partwufé?lg lftf?:yrbaﬁp hgn}ggplfa\t}g@z{ljgﬁtgg ned %h- 5&8/2) %Bﬂ?%té’ lﬁgllug‘?lll uﬁ&&%? sulphate,

lithiumdi-8é6deRt dulshaks, picHiaim d-irjdiedylniphagnEthdim (hedeirsddcyl aripgleate, or lithium
to free and sol ubilize _nmenbrane-bound protein

The
n- pentevisméu@haﬁeheomaé&l@éﬁﬂséh%ura dprerad S‘fIP‘a%P?’tsﬁéiufn dodecyl sulphate,

Potassﬁﬁg?)a g{&g rsﬁl@hé%b@%%m‘%ﬁrgﬁﬁh@d%ﬁ h?%g |e 8 g | Zn 1:1 > a

hydr ophobic "tail" region. The result of this

characteristic is the fornption
In anotfeTATRSAHAL e et DermsapTe R, Romga SplicBiecisoprenyl sa
may becef?l sﬁﬁ of ﬁoﬁﬂ:‘d@ Qfheh H?gb?ren-ﬁlﬁ:em& QBRI Q?hgéﬂhﬁte, isoprenyl

des an environnen at allows for the o
pyrophdspshstpal Uh ianotherf emwmphtoctf the myketcarn, ¢ datergelvnga tegpafe consisting
pr ot ei ns. nt can be ionic, cationi

of 1-4 B ERUNTERAES BTG BiuE: Oveh SFH oSt S doutn o gf the
correspd8Hid ?%ﬁ%ﬁa‘&:}’ﬁ'lﬂﬁké }ShH%hfe)berﬁb%lﬁw PN &1 Ber@niol, farnesol,

greater extent than the ot her cl asses. The degree
geranylpfyrapbdsifhatea faroes yipar oo sphatéron gfeanmﬁrermpnabplpﬁsoh@pn and

the particular detergent. lonic detergents are al so

nore sensitive to pH, ionic strength and the nature of

the counter ion and can interfere vvlth charge based

anal ytical methods. Alternati ved)/ non-_ionic
In a furgher empeAmaens pbthednvadings Lienstt) sgd/op 9} may be pggarmed in the presence

of an a%trﬂ%%ll e 1¥D. gfl}% hfsplglag 58'&% rPatlﬁg%r I?]%ago%ést or a functionally

terionic
active detivativethcfo€ of:itzmseg/ Wmhlse&ffd‘ﬁﬂt fmhetmupajralw odoarring agonist.
the other three deter ent types. in some applicatians
Naturalhy pequriigg sunPistc b ededidiat bipd )r(fga%%ft%&e nyiglear recepipigdnclude

C t
lypophﬁ{&&sgglgé(;t%ﬁ : gl'iedrlllt egyeﬂgogwaug AnforE LRIARAY & -and'H Mde{éngﬂio%

protein aggregations.
endocride i ssugtbisyFort dxamghée, d[}geldthomoamreabmmﬁ aneacalateddfy landmg of

aturated unbranched .C6- hate or o
thyroi B PTG T G ST ?@%?ﬁﬁ?ﬁ Eaifura TG D fyrfgtinoic acid

recepto?@gn%scdl thdnks PetiHBic K@i NGARsRSSIAUM &%ﬂ!ﬁ for pERREGhR! gr¥liferator-
hiumsalts, are preferred. W 200 g

actlvat@KTEbﬁft’Qt@@Bﬂf ﬁ@f? 69§ acikly almth eicosdtnordst BEARys antichted bQG)-GJZ @a
al ky suI hate may be an n-hexyl, n-heptyl, n-oct

prostaalﬁnﬁim pnd REASGyS, ivasrtiax Wkotﬁleﬂ%ﬁeéwer I$GePE év}nd p form
t I
heterocﬂrg%rt% a"g@ggﬂ%?é)lb}]l g%g ?glgECég,Rh ?lﬁé;%% gll‘?é:r%ﬁn Ibg ggtlva1ted also with an
LXR agatligliageoxybteeolspdrianaR B algntmlsaﬂsuﬁeab 936}5&361101@!&(&51) Oxysterols are
PN TR RSO AT S
hydrox stgl%'i, %dﬁﬁl%xy ﬁeﬁ?@ﬁ@%@é’s‘tenof& REK @ﬁ&y §onﬁtsr}ﬁ£’§ 9@@1@2}91111 D
- oct’adecyl r

n-nonadecyl, n- i cosayl bonat €
(vitamith tdveptopk stémldse(dstmgmdecmpmr mbgd:sh@onenmemtoo land\dogat reneptor)

cortisoﬁé}li_&éq?m%ﬁlldhtg%;pﬁ aﬂ&ogtﬁr% Y nﬁﬂ%gt@)/]rg C(Hd aeté:gy l'Io oraflattty ggids
(hepatddy AR Y} factor &9, qe&)ﬂaturﬁlﬂl bée6Yd agdiistic ligands include dexamethasone
for glucocorticoid receptor or diethylstilbestrol (DES) for estrogen receptor. Suitable agonistic
ligands for the members of the ROR family include, cholesterol and derivatives thereof, such as

cholesterol sulfate, or melatonin.
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10 tetradecyl, n-pentadecyl, n-hexadecyl,
n- hept adecyl, n-octadecyl, n-nonadecyl, n-icosayl
w@ophatoes or a |ithiumsalt of n-hexyl, n-heptBdT/EP2008/007596
n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl,
n-tridecyl, n-tetradecyl, n2pentadecyl, n-hexadecyl,
n- hept adecyl, n-octadecyl, n-nonadecyl, n- icosayl
carbonate. 15 In a preferred enbodi ment of the
As dethilbdambl@nhe isBRtdM|IrBRth &f the (IEHEIMNE pRodice@ baic@HuiiDs edln
of the invention further conprises renoving the
comprigmglieelesy acidgoding & the piptaiy upderspisgble yonditiensrcongyeive tfthe
r o
produch P gPPIck T Yol FRARA Cor BE BB IEth Dlected fip the
group &dhsRtifgbf abhimanedig phdtit cbll sprabtdetiabliyabld @Al animal cells
proteins at specific a cleaving site. The cleaving
includememmsabian gelie Impgtislankuna eallsi Bxpnaplesof thasecqellsaye Iﬁentloned
above. tzﬂge?l&ag%ei H;e n‘%ﬁes ?Qgﬁ'&gggeglégu%l?ag agﬁﬁ; Eg{z rcglrl Jraagn it cell.
trypsin el astase and plasmd; the correspondlng
eaving, sites are known to a ers n skilled.in the
An exeamlarysn%%d pherodiging e rsolatesd mr@ Pf e diovengion isd ear%'?%i in Example
speci fic proteases, especially proteases fronrvrruses
that normally are attack plants are preferred.
Exanpl es of suitable specific proteases are thronbin

Fact or | gase,. TEV-praqtease from t.obacco etc
A furhgf ere ot SR R BEFTBRS o8 AP TS ingc ligand

bindingﬂgﬁlﬁﬁsﬁ)a nu%[b%?fe@gﬂ)teﬁﬁlecoﬂfroffﬁﬂg forpidled@aR oL to the method of
reSci ssion are especially preferred In a further
the invpntedrer r ed enbodi nent of the invention, the al kaline

salt of a saturated unbranched C6-C20 al kyl sul phate

or carbonate is an alkaline salt of a saturated

The sk MAPRAGHSE 11 @Rdérsthdd @hdt Yhe isSl@ted prtbid, caRbefag ddhed @dve in any of
al kal i ne salt of dodecyl sul phate, nnreﬁgreferab

the empodinienth of derei@yenting, pardicelayly Bé)he nrefered embadiereny Qir{the invention.

this, the saturated unbranched C9-Cl5 al kyl sul phate

may be a [ithium sodiumor potassiumsalt of n-nonyl
A furttedhgpeat &f tho meayén sldtgdtatiRe ude-oMnddsythted ptqpéiatier the-identification of

. dodec%rg sulphate n- trrdecg’1§ sul phate, . n-tetradecy
a ligand fiprongand tindipg dempiapi@nuclear fesnter. p@mczm@/qf@@@esmst or
le r

antagoﬁ)gfr ﬁ?e%%%%ag%?ﬁ' r% %1%%0 atngﬁlwl fﬂﬁlée/ plleFéJt] ﬁ%ﬂ%ﬂ Sﬁ% sola]ted protein
of the muérphmtrﬂay bd hﬁekiifumha-ldmmlﬁcyﬂlorsmﬂ lingeind, fot LBDI afra nuclear receptor,
part10qur£ g dec 3 uélﬁ{) %g%gefmlslt,lséjg :o gﬁ\gltct:}ﬁ%é 819 gg%/\yiitéﬁl hﬁi}ﬁé dc?v['nstream
signal {rhﬁslab&’tmrfj ﬁgg&)érda%b'é Rithikis, SRHMRHR SHh aﬁrﬁhfh@ﬁ@tected or

pot assi um dodecyl sul phate, “in particular Iithium _
evaluatddde oxder mrdlephatbmdn@ ofa hgamlhh”nt ersbodherefot anmhgerhst, the agonist may

be der 5B actiyhfor LB anlySulPeh GAIEERY SRR atpehFang, an

antagohRPRIAA YL iRHEHRE By sWRERhE Bi’ﬁ thélaphasRAa §§ndl $1ARERAMbn. In case of
pyrophosphate. In” another enbodi ment of the invention,

an antaghuisy ettrerg@eh@ n¢egssary @rlpﬁerrbe @cun@nstrqrh@f ancﬁgomwtrand a potential
antagomrsp %Lﬁ?@é(r to %ﬁ#egtg ﬁh?la ec%tv 81)( %/%)n% %’Id%b%rp 51615’5l c?uctlon by the

uniu rrespon
antagofildl. plyateailep AbS @) Hicssi@ial I&ﬁﬁmb@@phtaﬁ@ld%aféclept@k ar geheral includes
geraniol, farnesol,
formation of a multimer, particularly a dimer, binding of a co-activator and/or co-repressor, or
alteration in gene transcription, often an induction of gene transcription, accordingly,

production of mRNA and a protein and, therefore, changed cell function.
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ger anyl pyr ophosphat e, farnesyl pyrophosphate or
ger anyl ger anyl pyrophosphate. In a further enbodi nent
w@boovh@odyventi on, steps b) and/or c) nay be peet/BPI08£007596

in the presence 15 of an agonist for the LBD. The
agoni st may be the naturallg4occurring agoni st or a
functionally active derivative thereof or it may be
an agonist different fromthe naturally occurring

In accoadime Ktith th&labawvead esdritedaignal frgnsdgetiuns thanged g@ndIStrztrhéﬂictlon may
bind to and activate nucl ear receptors i ncl ud

be assessad b Rrah level b stenplteansdutiondacludias SuKidngsofthe Rﬂ?ﬁ@§ of interest to a
U Q r t &),
seondfob O Q2o B0, SR RLLE, SRR DS f R & Bminon
of the dayounmit Dﬁij\IA)for 2Qrdthiy; oi altehat cadh@nctjar Mathidardfetermining binding
therX|ne (T4).. The naturally occurrlng '

| i gands. for
of a protgin;th i furtheri ROt jle LB IABY 25PG21E Welt knghad Hoetkf ABlEa aien and
1nc1udeat'ﬂgfeg(%éﬁn§d heleiN MGhEE Rr d«l:tblgﬁﬂﬁ?g th€5mB ﬁ@@rﬁl@ﬁ% or é)rotein are also
prolitferator- activated receptors are ree fatty acids
well kmmm teitbosgaleal msorPMOdssaf@bwrvmge:haﬂgedl%@ﬂ’IuIQcaion largely depend
ndj.ne s actiyate | eukot ri ene
on the B25 BL R ERub i alse Selbiotey i e S brsaRHERs it
the obl i gate partner RXR The het er odi mer can be
_activated also with an 25 LXR agoni st (e.g. o
A still fxcthst aspottsdf the preserRitR eagomielates ouctestaystometonprestignoi ¢
acid Oxysterol.s are the oxygenated derivatives of
- ﬂwdﬁ%ﬂé@?@?%?P?gﬁEﬂV%QKQQ (R) - hydroxy chol esterol, 24
- acé%&ﬁmh<g£oxysterpl 27-hydroxy sterol and chol estenoic
acid er agonists may be vitamn D (vitamn D
— metmecopterdtingshe irnedstidrelsdtwogethe peateiptantd thpc® fresirepon dinding of a
receptor, androgen receptor)., .. cortiso
ligang} erpseialY PR ag%m?te@etgﬁ 5&31}5 %P%gtdemﬁbof(th? RBflggr receptor.
corticoid receptor) or fatty acids 30 (hepatocyte
nucl ear factor 4). Not naturally occurring agonistic
In accordagandathi the bredentdevcatrentths ovodated potayh athie onvention dhay be any of the

. recept ar diethyl stil bestrol DE for rogen
proteint 35 Se Hed i Ao oSt ot s R TR o
embodﬁﬁentté"' Q\cﬁ%rfaﬂﬂn th¥ cbﬂ@dté\d?lso(i@&h@§ tRido-RBHIaERT ELAdcuMesSTy
t hereof, such” as cholesterol sulfate, or mel at oni n.
protein\\gy tzmgmmo@zaregummm@@@m@mg@o @avmr det a¢repgessor; see also
the i olated rotein, of .the nve tion

above) Fstbl())odméi eba/ abnuci LS CreP actlvaée[dI by %18 blr}(fllrég e an %ﬁ:olms%g 11§and whereas

the co-EcpedsBer if Bbuﬁchl@y @ﬁ@ctlearﬁecwib&ﬂrupSﬂ Ibirﬂlikﬁgi‘ommiitdgoﬂl’sﬁc ligand. A
conducive to the production of the protein. In one

commaiyfisaigr hftuclsrr 195eptPh ¢eAet \GHOTS isibatdhey confaig one of Bre ESmLL
indind A €PN AL Py P AR G L, 2128w X - any

amino acnd) mﬁf&rd@t&leh(nuCEbf ﬁeceptﬁr) pakéd. Tk AXNLirbindied instifs have been
mpl es of those cells are nentioned above
shownm Pl@fi A Sagtyre qanBe swifacepfyhgeBR %félagkeare:@rc?pt0§uﬁha%les include:
an E. coli cell, or an insect cell. An exenplary
nmet hod of producing an isolated protein of the
I-NVERIO A1 (hecldasecdpbadorattikxtanmp) £SRAQ (dterdid freveptoe co-activator-1)
aspect of the present invention relates to an.isol ated

pr oNEIA 2R P TREFPELT SOrpgHYAOh L WAPREP -4 d8Mrprogticodd receptor
”Uchﬁgﬁmﬁﬁﬁﬁg&ﬁ{)'” control | abl e form produced
e

accordingto t nmet hod of the invention.
— NCOA-3 (nuclear receptor co-activator 3) / AIB-1 (amplified in breast)
— NCOA-4 (nuclear receptor co-activator 4) / ARA 70 (androgen receptor associated

protein 70)
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15 The skilled person wll understand that the
i solated protein can be as defined above in any of

W@ b@oesioadli ment s of the invention, particul arl pCOEP10b&007596
preferred enbodi nents of the invention. A further
aspect of the invention reldtes to the use of an
I SO protein for the identification of 20 a
li gé@(ﬁ 'gr(rngdle'flrgrae\%ed)t%ri Hai ng domain ofacgvﬁﬂrc?)ear
reCRTIPA-6 (RaElchiCldbédtdrcoldctidBopgpni st or antagoni st,
especially an agonist. In accordance with the present
i-nvBIGIQ AN, (niblear rsodpaorend-gotivar @) of the invention may
be for .the identification of a |ligand for LBD of
i AT SHPB VAl A e PIATA IO H BB LN st or an
ant . _ : . N ‘
Gong 2P GAMP BesPong eI BRI CORRE) B Mg bl
thi BCA&Tm3d@W£s§@dﬁtﬁi;jg]fﬁ&br)”ﬂy be detected or 25
eval uated in order to detect binding of a ligand. If
it ARAé4(andeRendgpceRipr agwsiased proteen g@oni st may be

id I th ivati f th t [ I
st RISy S Bl Sedaloniion eProlal stlon: <t my ght b

identified by switching off the downstream signa
transduction. In case of an antagonist, it mght be

Co-repraspapsateinstagpoled tchibe switiderndthohgantl banding deingin efrgiclgar

t [ i I Or.de o .detect the . _ . _
recepr BB e AL RRATRP R EREer BrfiRafieh (A8t opmingy -
isoleucifteandX aningQ@iihé heid PA ddeti dial @ b oateprssort Prfeéai§aind to the nuclear

transducti on of nuclear receptor |1 n general includes

receptar o et ieb o, e of AbrgonsELiRosT ) ip antagomst-bopnt g
Exampls of G e@bldiy Hlgeand/ or co-repressor, or - alteration
I'n gene transcription, often an induction of gene

transcription, accordingly, production of nRNA and a

protein and, therefore, changed cell function. WO
2000640 dBuPeer TESPHISOIONSSST) 24 | n accor dance with
t he [ [ i change
Si NGO £ ARE P E sBly oL SR Glens AP R gprepresson
si gfealretinoad st tadd honednedetptdrsndi ng of the protein
of interest to a second protein (such as
co- kPR ligyidsdependent coperiessor)s) , binding to a target
en Lnation 5.of the anobunt of NMRNA or a
%}o gFﬁf&§$§%F?gﬁggwgg|| function. Methods of
det erBp gorgbi nding of a protein to a further
protein, or a target gene are well known to the
ski Rb éxgtipeblggsomampdoteinnc| ude t hose defined herein.
Met i ning the anount of nNRNA or protein
é?eggﬁigﬁﬁaéﬁﬁighgkn to the skilled person. Methods of
observi ng changed cell function |argely depend on the
type of cell function and are also well known to the
Co-factory Witk duplrfanetian astigator/tfpressetintludé:ur t her aspect of the
pre invention relates to a.test system conprising
> TRECdPieg el fedrng fulineamh pbten ) o
co-f@ptpr, and - nmeans for detecting the interaction
bet ween the protein and the co-factor upon binding of
a RP-14 RKB-inespemigardtginali)agoni st, to the |igand
bi ndi ng domai n of the nucl ear receptor.

The co-activator may be chosen depending on the LBD which is encompassed in the isolated

protein according to the invention. The skilled person will understand that the co-factor

depends on the signal transduction of the nuclear receptor the LBD is derived from and he will
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In accordance with the present invention, the isolated
protein of the invention may be any of the proteins
w@soospeawdd i ed in the above aspects and enbodi nBEIL/BP2008/007596

particularly preferred enbodinments. Additionally, the
co-factor (also referred to2@s co-regul ator,

be ableCt8 cﬁg&él astu?t%’le%g fgég} ferll'xe or ttegtasgétg{n (H{t%lé) [hvention to detect the

co-regulator including also a co<activator or a

interacion betpiees gerco-fewr ahd the isdla¢é prot&inlzompeising the DBOI win binding of
receptor activated by the binding of an agonistic

aliganflj gand, whereas the co-repressor is bound by a
nucl ear receptor upon binding of an antagonistic
ligand. A comon feature of nuclear receptor

Ina prﬁfefraﬂb tmbadiorent oSthe atentibgthe cmfaitor i9 placocortivnié recéokr-inactivating

notifs. (a continuous se ce of fiye amno .
proteing}, (@%IPgwq%rrSéerel drepeniey GRsacivatox %Bﬁyl)zsp%%aﬁa, %g%l&f)d witha
ma&35§;§£&@g”;@ as NR (nuclear receptor) boxes. The LXXLL

bi'ndi ng nDtIfS have been shown to bind to a structure
on the surface of the LBD of nuclear receptors.
GRIP- %agtgixq%g%{)tgqnaﬁ?oq}’egg}g@ry ptrétl]églg %F%L Iaté{pg%g\pergl nuclear receptor
interacfg 8&mhingbAd alq-)ntrlns&\lﬁ:@ﬁ)‘n% ACOY I BRFerARARAVRY. GRIP-1 is recruited to
co-activator 2) / P-1 (gl ucocorticoid receptor 30
DNA promenac siias g)yplrganmantma)ted niNCRAT S eptous; secir aeré@Rppautlcularly RORao.

Q actlvat / AlB-1 [fi i n breast)
GRIP- fda&lrraa%cer %8%%‘6‘&"“8%W5%9P(Wg‘fp“8‘ics Wf% trﬂwnveozl SR riso referred
to as SRECER&6idqe %r%%tw%?%%oa\trz&ny&r%@%ﬁgﬁgg@ﬁltermedlary factor 2
PCT/ EP2008/ 007596 (nucl ear receptor co-
(TIF-2pett nugdgap recBptor co-RGRG I (NEDAA). recept or co-acti vat or
6) - NCOA-7 (nuclear receptor co-activator 7) - PGC1
(proliferator-activated receptor y co-activator 1) 5 -

SCR-1GBHsé & ARsdrpsipatl Tovie g @i Piotdth Rhid1al§SEFHRins several nuclear
protein-binding protein) - PCAF (p300/CBP associatin

receptar datergetion dapang and aminstisic igleapacstyldwssicrase aefiinoBRIn! is
recrult%é% IHA rom%gorg gxte%r R %atnﬁ-ea%? %t? cgg (L:ci%tg%tq%%cf) ‘turn acetylates

-repressor erns a (5] SUF ace

histonedf whidg pE(brﬁéthd&Nvﬂsiteﬁﬁl DDI[ISBﬁ'rﬁhselflptlibm Sed-1 iy fiseffat&l to as nuclear
but through an LXXXIXXX (I/L) rotif of amino acids
receptqrgpectvator=1 (NGO Ad)- | = isol eucine and X = any anino
acid). Addltlonally, co-repressors preferably bind to
the nuclear receptor in inactivated form free of an
In one algbndiatenoof thp @snhiby,,th¢ to-fnt@goay Isd labelloddwitlon marker, preferably

| es of co-rece rs include: nucl ear
with a}aga@& grrke aomlgrr%%ysﬁ%é) fi negagyRbove Eﬁ alferﬁéacyémw&
purific&fi SIRAESS Blckor/or ARy b Lis@NRIoREEr W8 Hé1BE1Qhe interaction between the

(co-repressor)
isolated protein and the co-factor. Suitable markers include antibodies, antigens, enzymes,

radiolabels, etc. However, it should be understood that the co-factor should be labelled in a
manner still allowing interaction with other components of the test system in order to allow

detection of a signal indicative of the interaction between the isolated protein and the co-factor.

In a preferred embodiment of the invention, the test system is designed in a manner, wherein
the proximity of the protein to the co-factor induces a detectably signal.
The proximity of the isolated protein and the co-factor may be reached by binding of the

isolated protein to the co-factor. The induction of a signal may be effected by labeling of each
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for retinoid and thyroid hornone receptors) - LCoR
(l1igand- dependent co-repressor) 20 - RCOR (REST
w@osopepexssor) - CtBP 602618 - Rb (retinobl astPCEEP2008/007596
protein) - SIN3 (SIN3a, SIN3b) 25 Co-factors with
dual function activator/rep#éssor include: - PELP-1
ol i ne, c_aci d |
of the %@@Oferﬂs,ﬁiv%riw E' x1mq%§g ot Itﬁg ?Ap?rlg%tlﬁh&%ig dg%g e]szgnal The

induce€ Gete€ibbéaigMial ABY b a chaasemnitenandighd, 88hirpe ih B&owm ﬂm)rescence
I's enconpassed In the isolated protein according t

signal, piadiptieneer anyrptherisuitahile pigag. bBe signalinay bwdé@eéitwtqrmlon of two
labels, w?l%re%? ee{c%%l%’l 1S %?ISQQ %HQ Qiljg%?neﬁ gf]t%!e tdst %{%?QHC% g{% 19<glated protein

ear rece rrved

and therd facM@ %ﬁ%‘g@lﬁ&(}ﬂaum FRAEE/ QRK 29671, 3he tir dalelhand and a
choose a suitable co-factor for the, test system of the
suitable Ayesgheram the offer Beard inpader; tﬁtdé?eﬁhﬁrpéﬁmﬁéwttlﬁé‘m counter

im0 P B B AR 8

antlbod)és labded mvemiinos to tibtectdRER (flworescengl niesomacd emcogyltransfer, see
recept or - hnacti vatin

protein-1 (GRIP-1) or steroi
below), lncasgiisr akgmaRYe 04t 8f the Praires fys b&aﬁ '8l spRfacq Hemolsgule
cap.ablé"@)it ;;ho‘%‘?th?faIﬁSg by BIKEARE 3R e thdGonipBhnthal § tdvalent metal ion

transc I onal co regul atory protein which contains
complexed & a$ smf&cb,eeag viaaeyuitable idkemtueh as hitniptriteeas asd andnaedhacetic

acid orlagtaygg)l?)hg&egygs-%batlt%ﬁ%ﬁ ﬁ%gﬁ%{lﬁ?% f g{ogiqi %} e%a{rrtll}llé a(t;Ralle))_h!eterocycle,
for exahiplaf) Qrﬁ(%&yc\l’@ﬂoﬁgné&iﬁ%ﬁfy sﬁc%ca@ ALSoSylafiied14 a8 etROR 4,7

parti cul armﬁ/ﬂ IP- 1, in turn, acetylates
triazacylenamane s rmﬂwpmmnésgmm\s gqn&rmdr wbcri the dogpy gndjaciceptor

partcl Pl o iz bl iicu (5P FhEHi T BERERlHEin o the co-factor
(luminésRt@piBehafyastagt or 2 (TIF-2) or nucl ear receptor
co-activator 2 (NCOA2). 15 SCR- 1 is also a

transcriptional co-regulatory protein which also

In one g%gér?édne?nt?o%‘{rﬁérﬂlof fn%@ﬁtlo ﬁ’l%%ﬂ% 9}3 fé)ﬁ&e?éc%% tl?enl ?e%@'itoﬂsoetween

an 1 NSt rinsic histone acet ransterase ac
the pro&iCand the colffeabt.llnbﬁﬂefaolem/bnp raﬁﬁbctdyospesllft:EfSr thy protein or the co-
and- activated nucl ear receptors and, fitourn

=
factor. é'é%@gﬁp g @Bovenfherigpialed prgiFiampt wRBidean &B\}\Ef‘é‘t B3 APgsific antibody
and thé Je%b%%ﬁ 'o@tﬂe%ﬂb%’[ﬁ ah$vél] ﬁ‘l? Ncggﬁ:rlieﬁ@n{b%dﬂﬁerﬂ #gk Jhvention, the

receptor co-activator-1 In one e I nent
test sysmffm bhmpnsnsetwblamnbodlbae wderdiadtediirsnanyibody Isadpetilfie domhe pratein and
the secon({ antlbod rlsegpee[n 1c|f¥r the co-factor. The antibody may be labeled with a suitable
marker, which is indicative of the presence of the respective component. Alternatively, the
above-mentioned primary antibody may be detected by a suitable secondary antibody directed
against the primary antibody. The secondary antibody may be used in order to detected the
presence of the primary antibody, e.g. when bound to the secondary antibody. The primary or
secondary antibody may be labeled with a marker as defined above, for example, an enzyme, a
radiolabel, a fluorescence marker, a chemiluminescent marker, etc. Alternatively, the

components (the protein and/or the co-factor) may encompass a tag, which is detectable with a

suitable antibody.
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with a tag. The marker or tag may be defined as above.
The marker may be used for purification of the
w@ooobaates or it may be used in order to deteceCt/hBB2008/007596
interaction between the 25 isolated protein and the
co-factor. Suitable markers28nclude antibodies,
he R Wy ETRATE0 e ek SuiFon I By epsrion ot
least ohedd¥BhpoREnt oY the corBpRR s 8delllahd #ld sredende bNthecasiplexrorwflelch of the
ot her conponents of the test systemin order to allow
compogenteef the somplex ofithgprotqimand teicpelagpr isistactade Fatexasiple, the
het ne. i t [ = f r . .
comp G THEREaie A e BRI Ey UL At oo RS ity bllrfiation,
etc. and etcdMpléx teg bgdedctcd by theprasdnce Bhereesi Bnal toh ev @ si@nalgiindicative of
of the Protein to the co-factor |nduces a detectably
one compaplt of theCopds or hagh eemponents|thg ermplent kargxamale; e
co-factar. - : i ndi ' e :
separaiff (-0 e e EnTcRIE ARUARRPLIEKARIBE of 1F cohPOhal e detection
methodmayy be liefifedad @ dijer @hglonag. Altemathelyydhe paafiCatddGR3ethod may be
PCTG%P2008 007596 27 of the conmponents, wherein the
not spegifisudoRPRS Olohe CARPPRENS. Suhrf ae lCHTRNCETS B¢ i fgrgftion of the
complektfia ‘)Qg&gﬁgd gﬁi\g& Eigmlls, é%gmlanﬂﬁéfdipselaﬁeled with distinguishable
cheﬁ'lnnnesce t st gnal; change 1 n color, a
fluorest¢nco meskeancehersinghapresence ad bathi ftuvrescemmeymakbsre.g. at the same area
ui.t abl e signal. The signal may be induced by
OfagerﬁﬂgﬁﬁﬁPFdﬁ‘ FCIMRSX| abel s, wherein each |abel is
bound to one conponent of the test system i.e. the
isolated protein 5 and the co-factor. Such signals _
In a stijl erthet embod aagnd lod sl inventioh, the tespsysterp pétherpvantion isglgiracterized
and a suitable quencher on the other hand in order to
detect proximty in a scintillation counter
sgintillatio roxi.mity assay). ~Ihe conponents ma
9 Aol AR L P sy RS gl eperey
tiansfar (FliFiEranddheledcond amiRioNy(i laboked yatnareaaceptonaneeaty for FRET or
V%%qu%égﬁansfer,.see bel ow). In another alternative,
one of the proteins has bound to its surface a
b)  thy brsbpritaady 15 belap anther dmop Mdg SontiraeTesalvsyd fhiokgsaengs resonance
eafdythasel (T8 - FRIFTNANE e R8sndaritibod R isclabel 6@ ith anQidceptor moiety
fCQ£EH§§§ﬂ toits surface, e.g., via a suitable |inker
Sueh P YICF 8158 Ucetic acid, imnodiacetic acid or
c) tenfisppitidyad Rbyled whithtd datoe eholietg dort Amplifigd heinériescarek @roximity
I—io%o %)r(lgcg{{)sl Kssh g&tﬁﬁ%ﬁ %%18 El?ecéég(lhr?d antifbgcriy ?sxlggalec? with an acceptor
r'razocycl onohangononane, such as
nioighydpy AhRHAvonvige verad.o- 1, 4, 7- tri azacycl ononane. A
chem | um nescent signal is generated when the donor

d 15 icl in. cl . imty,
P G SEESPL L 15, PRl 0yl Sn BGPAT e, caate
betweeh Qb dhEdMophotddTANRSEE B roRMoBHérElih s BRGRM)statd BarPihsfer energy by a

preferred enbodi ment of the invention, the neans for
non-radietieclonggangealipolt-eipnd¢ caipling mesbanismhe ap rotepiar fwedorthieee in close

proximyiy il DGyt e Boiy SBRPURY o Three aetto PR ot g dipaSter i ofen
referred Bfad ‘TRIoA¢s8hder&doRhic o Bhérdynednd e ’,_%[th@d‘%ﬂ 1€ Bnér8y idnot actually
specific anti bod and the detection of the anti body.

transferrad By flaoeasconse TP Bises needuldagldaidatsat andfquaniely protein-proein

- : t. C [ i ies, ' .
e, ph b B LSOO PR BR 6 sl o
binding éCarchratein foamhythes ot pecprbtein foODNA)ene of fhachsieculddie labeled with a

ant i body na¥ be | abel ed mﬁtq]a sui tabl e ]
donor and the other with an acceptor and these fluorophore-labeled molecules are mixed. When

in that
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mar ker, which is indicative of the presence of the
respective conponent. Alternatively, the 25
w@bwyme4avent i oned prinmary anti body may be det ecP@HEPR200&007596
sui tabl e secondary anti body directed against the
prlnary anti body. The second@ry antibody may be used
they are ﬁ{e%r ﬁjteﬁ a}l %nggﬁn\?d\;]sttzﬁg &on%r pr i'gglgn %f d g&?ecf)u rlRHCLO\{lgr excitation.
ahtTBod y, €.(g. e secondary ant

Upon bifiging bf tefmioletules (ﬂﬁ‘eodtdl@f Mn@ﬁﬁdebt@d yremiyu &g in plbﬁhrﬁdy ‘dtld the
a marker as defined above, for exanp an enzy
accepter L isans| pre@mma@be@@@ﬁ/@é begguse pf thﬁ leﬁgﬁvlﬁaﬁﬁh%%% dfom the

donor %QB%( ggcept%? ulfrA‘lo{eq{e seiio Fggiqearg RnSOTRPRE r&hsangittng skilled

ern an may enconpass

practitiohérchill e abd¢ eodhdbbea wltablea:onﬁjjnztt&lnlcﬁ‘ labels iboﬂyth dﬁ@bodles As used
2009/ 040003 PCT/ EP2008/ 007596 28 The test system may

herein path respgct tg denamaKlesOrTeRRANAINARCPRIPE aEPBFFPEYENE T atEss 1q ﬁ%acceptor

fluoreseél? %cﬁ&t’ymvﬁfg dlemit§&5L eggﬁmctﬁmﬂ s With & ]g(gﬁgfﬂwne%bfectrum of

I's used and the presence e Cco ex or o
the dortoneHoweorphnehsgnals shéndd be sgdacablofrotnheach piteei Accandingllyethe

wavele(égthgag)%l%mgag%tgetﬁg]?stsg%estgggtglﬂﬁ )é laEce;{{&f%%‘?ret%rab@%e at least 30
nm, m&Ee ﬁ)?éf@ttag@raﬁ‘@@b)ét 5@l RichYasRblehdt 80k O least BIPnm3Rg: fegﬁ 150 nm

conpl ex rmay be detected by the presence of one signal
greaterghart the veivgleagth madinuat ¢itbe ekcitabne spotponeithe dbnerhe

conpl ex or both conponents of the conplex. For

exanple, if a separation technique is used which is

Represe@6vd ddnok PuoRiREer® ATt tRdt chilBe GQARAINE MriousRBceptor fluorescent
detection method nay be linted to the other

mmetl@,sonﬁaﬁéfn&eehrmlwf inghudo élluyresceh@ Lengtfer ¥ ebow oB-phiyedrspthny9-
acrlde%Pth 0& r? uc1f%r {’erlow acepxmlgr% & gﬂt% c%?lﬁeﬁgsiﬁbene 2,2'-

oresi s, the

dlsulfoﬁw’ﬁ@lcﬁﬂ df&hyhﬁnﬁ’@-B8{4t—@dthh}byhﬂ@o;ﬂ"leﬁﬂmﬁmeﬁ?@ouhmﬁn succinimdyl 1-
antlbodles | abel ed with disti %UIS abl e | uor escence

pyrenehgy s and graseamide-ieispthiacyaratogHbang 12 rdisydfoaiccacid derivatives.
Repres SRR ety bl SRR Bhen il Fpthe band LG bty

used, indivdniC-Red GlIoeLCeRied $¥6,t IeMhRed 670eLCrRed 7OHICyS Cy5 5, Lissamine
characteri i n the fi st ant i bod

rhodaning, g sutfo wltqifoaldé wgﬁmﬁ&YLffgpd@@enerw s kEEi SedaRaN e

1soth10Fyrhg15% yﬁ{réﬂﬁé %6&1(1&5/';{ te AbriiEinS GieAR n@ma'ngﬁg%ﬁeﬂéacetate or other

an acceptor noiety T or BRET or
chelateg of Eanthamidbjors lie gf, iEluBLtpllanI oribatyiuing. Dabelaad ancdptorafluorescent

moicti A8 A PRy e PO BREY CaN PRDCS DOBMPrLORT ayor Sigma

Chemita do2 gl E&ng\nmb)an acceptor noiety for TR-FRET or
vice versa; or c) the first antibody is |abeled with a

donor noiety for Anplified Lum nescence Proximty
Aternd 3R R0 Pk e s BBt % 7 FATB T, PR Ly be wsed
for the Y& S§@ten? of the present invention. TR-FRET unites TRF (time-resolved fluorescence)
and the FRET principle. This combination combines the low background benefits of TRF and
the homogeneous assay format of FRET. While FRET has already been described above, TRF
takes advantage of the unique properties of lanthanides or any other donor with long half-life.
Suitable donors for TR-FRET include, amongst others, lanthanide chelates (cryptates) and
some other metal ligand complexes, which can have fluorescent half-life in the micro- to

millisecond time range and which, therefore, also allow the energy transfer to occur in micro-
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Fl uorescence resonance energy transfer (FRET)
describes a radiation-free energy transfer between
wo wm9okeophores. A donor chronophore in its BXDEP®AS/007596
state can transfer energy by a non-radiative
| ong- range di pol e-di pol e codl i ng nechanismto an

accept or PRpre in clos
to mil B ftasiusHBRRAFRlgFeskfhels o ey Shikiet b % edgp emerey
donorstif @SRl seléntieh UEe cdthmeI9us@Tllah®aiides inchide 88@EAEA (Sm), europium
resonance energy transfer”, although the energy is not

(Eu), tegbtugm(Th) and dysnspsnmd® ybBecaussrefdbenspeci fropeptophysical and spectral
propertlilg' teéckﬂl%]%e)?%n%ftlgntgfri g& ar%ﬁﬁmgﬁ)? nrtltelf tl t@% @hgllers]c & Eq%lnzatlon n
biologISPeeiifivaltyy mie3r it IaQﬁt@b sebldgstsift alﬁd lex tferfblyohd@mission half-lives
bi ndi ng of one protein to another or one protein to
(from myjgroseeiils so milliseqpadelcihenscanzpareieiraerewfadiional ferrepheay
the other with an acceptor and these
fl uor ophore-| abel ed nol ecul es are m xed. Wien WO
Usuallﬁ%@dr@dﬂﬁﬁ&oﬁﬁﬁ'néE%ﬁ&Sd a9a@8pior2 Thedeayicladealophyesdyahin (APC).
unbound state, donor em ssion_is detected upon
Smtablaéiﬁ@rls eRdik-ERES s wallasrrcaeRiensige drscribred ol L £353% he
donor and acceptor are brought in proximty and the
acceptor em ssion is predom nantly observed because of
In a furthee embod @it ©f tHeanvdeRien, the dest system dbthenntantibhes adapted for an

. eptor. Suitable e' hbors for
amphfaag Wasc(eﬁgeuérﬂqrp% I 8%%‘8??% ?%%&ﬁ%g b%hglgms faéolutlon -based
assay v@rh@f?%s @n@ﬂhﬁﬁgé@el(gﬁﬂmy%%ké}ﬁ mbsdiaRe! ALPeIA RO fiminescence-

anti bodi es. As use hérein with respect to donor and
based moxmes/pasﬁw Mgleecm@ et mtqractmmae@pbln @tta@bdrteﬂemczr teadsanwhile the
cce ores

otner iR e et T over e Wk AU R of By RN 88 i of

photosérid@iZd0 Béhpodravie ¥@bedd¥atiRtosh@Beddy beh® W ih g s s6Rps@ldl on
from each other. Accordingl t he wavel ength maxi mum

illumingtion wathdages gg]a_;rat gp@yp}e@gﬁhdﬁy abpvét @Oduptasabienr®xlygen is converted into
t t
coury L R B 8 ) g B PSR B

oxygerf dddfhﬁsf whhout @asducikipgCa dijzial. Igﬂeﬂéﬁfndtabad’ptdﬂlﬁaﬁ\la%r@ﬂ@t Rogether (ca.
m of the excitation spectrum of the donor.

250 nm:‘té)pfrth% léwi%&lw ntergaiion of the peachsr b1oenleqyless therpinglet-xysen released
o e 0L P O LR USRS TSR foor s,
leadingBe phhiglde aytphified sigdallin the 62@6D@ hmahhga CI‘}na Ihﬁhm,esdeuee §ignal is

] 4- t do- 4- t hi til 2,
detecteg%gag;%%?%re&egrdlgorarrrrlloreodetm ssrggarhl%%y %X%éhn?q%%g see %llman et al.,

1994, Prodingdth Wcal 919 Brsidr,is396 15496y anat ophenyl ) - 4- met hyl cou
marin, succini rdyl 1- pyrenebutyrate, and

4- acetanido 4' -isothlocyanatostllbene 2,2"-disulfonic

aci.d erlv sen acce t or, .f 1 uor escent
An exeRTy G D B P LG TR S GF PP oy B LR B yeore 1
used, |nclude LC-Red 610, LC -Red 640, LC-Red 670, LC
-Red 705, Cy5, Cy5.5, Lissam ne 20 rhodanmi ne B
Still a fg\,lghcroqq;pﬁct@fﬁ ﬂmprg@nt tngpnta}feltemyq:s tplagaethddhef screening a ligand for a
igand BBG BEATEE EnyiPRITRIT oot SRS ©
ﬁﬁtﬁ%tﬂgnrﬁg Bt %}%FQ\'&? ﬁcd%?&lhg?&&%%\?en%n %&ee{)subgggl:e?%n%s of

b) dateetinge emwrahlt gl@nelsm@ntbmdmg ef he sulpshanchéo tistligané dinding
dbRairf mﬁder{tff?mlgh{mz ?lﬁié aﬁEe E§ Qp§a9nd(f${-‘ﬂfétliggﬂd Hrdtng §8Rhain.

or Si gma Chem Ca Loui s,
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25 Alternatively, tinme-resolved fluorescence resonance
energy transfer (TR-FRET) may be used for the test
weymbemoed the present invention. TR-FRET uni t BGI/EP¥008/007596
(timme-resol ved fluorescence) and the FRET principle.
Thi s conbi nati on conbi nes tB& | ow background benefits

. eneQus for F . o
s S ey FOBASRERES SE0S0 bRl g v
present ddsesptigdivemhage eafior, perticoiadlyes de@fied in s pedferred embodiments. The

| ant hani des or any other donor with long half-Ilife, ]
test sysigII ya3| ke AGATPESSEBIN TFE e may e dde!-fEaeowgiem- dy ¢rdl-gee system is
prefer R St P ) e 8 Pt B B Bl A TB Puitable o
detect & mehhieabie sigaal. This inelhdéssemimblettemperatang ehanttaldtivitonment

therefore, also allowt energy transfer to occur in )
(bufferss Rif 2k 0089 Ba00BS sw&% EPASERT PRIy dhe yipstagee and an appropriate
time of@ontdcgecond neasurenments. Fl uorescence | anthanide

chel at es have been used as energy donors in the |ate

seventies. The commonly used | ant hani des i ncl ude

After ogsg%{lbg\%n%%&%y% Bt u?gg,gafEsuléfp.?éhe glgblg\/?p]%%)reig ?l(lje detection of a

signal RARAiIERRE D@3 gaAd SorIRE EBTAIThe RIgAREMEY BS an ¢ S8RAI8% @8taAEd above in
| ant hani des are of major interest for fluorescence

the condgxblof thettesh systemD{itheingentionSpmddhe isolkakddyproteimeyf thevreveation and its

| arge stroke's shift and extrenely | ong em ssion

hal f-1ives (from mcroseconds to mlliseconds) when

conpared to nore traditional fluorophores. Usually,

organi c_chronophores are used as acceptors. These
In a prefamed erabedimspheictbe yeathad qfAboinventgy, thetiest syetemi ingludes a first

- - T | | [ -0 :
aniibody el Ly lféngr 2% PR PR AR SepR Rttt et egwith an
acceptdrimoie®sfor BRETeNTOFREMeriviveartrda0 AddBioasldyttiespiieedncanf FRET is
. .. anplified . |umnescence proximnmty honbgeneous assay
indicatiVE|OPRAREOSPHA | s a sol uti on-based assay which was

originally devel oped by Packard Bi oSci ence. ALPHA is a
| um nescence- based proximty assay, wherein one
In a préfotred erabodmeptof the invieatiad, tthe fveebning wethod idesad Sor sthdening for a
medica%%ﬁégé)?évgs{i%éﬁ /grg %ﬂ%%g%%o%(?ﬁ%%%ﬁ%m%f%?%}{ﬁ@ﬁ é%meégsc?erosis,
dyslipi&QRROK RELirb&e RNBBHNE GisERE X1 SRAQ 2 BRASLe MWelBaditd Shythmicity or
conpound upon illumnation wth [aser l'ight at a
osteopgvastel engt h of about 680 nm anbi ent oxygen is
converted into energy-rich, short-life singlet
oxygen. When no acceptor bead is in proximty, the
The afétbRBhEIned MHEGRR IRV ROW, be@i‘éﬁlaH&W&n&c&r&ith@it-is dsumed that
donor and acceptor bead are brought together (ca. 20
an agoi St rramantagonikeo findR OBL paticulatle aa®ORw LBD, tvid havt adbbedicial
, bi omol ecuyl es, the singlet oxygen.rel eased by the
influenge, i thepedigedsas andamay thereiars Bradied M eider ipgirevib AE eat these
disease€ascade in the nearby acceptor bead, leading to a
highly anplified signal in the 520-620 nmrange. The
| um nescence signal is detected in a suitable reader.

N K ENE T N o
intended4e BmAeB@-scope of the present invention.

use.
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25 An exenplary test systemand its use are described
in Exanple 2 and illustrated in Figure 1C. Still a
wo oovhanonspect of the present invention rel at BGI/EP2088/007596

met hod of screening a ligand for a |igand binding

domai n of a nucl ear receptoB2conprising the steps of:

30 a) contacting the test system according to the
FIGURESention with a substance and b) detecting a

measur abl e S|gnal upon blndlng of the substance to the

| d bi ndi ng mai n, ent.if ng t he

F'g“"’slrgéa%‘ﬁ%%s mgtip ?ISL%;H&“%?P ﬁ@i‘aﬁ' @gwa%% Vg oubAeman of this
nuclea¥ac@ftbR/ 040003 PCT/ EP2008/ 007596 31 In accordance

with the present invention, the test system may be

specified as detailed in the present description of
Figure H shawsevirions copzanutis o ltler inyeramndwheidelretthe LB hERORal is linked to a

t .

cleavafl ST TES o RS TR hes e HiEH B BTLPRAAS Quiatiignes-
transfepgseddg (GYBe systemis prefer red The test system may

be contacted with a test substance under conditions

suitable to 5 detect a .measurable signal. This
Figure He shpyssansexemnlay pkustdipe phan FRET@sew a@a@rdgwp tomipyaption. In

this asda UR ORIoSs dpdekteabyi@,spédific hntﬂ‘iod&ﬂidun@iio BREWidoaét Europium (Eu). The

co-act§RAERT] Bt Rberi i Bt e S DD P U &G, whicn

encompas¢sabe FRET aceptgnalophgcayseinyad Ciinearleernlflanegdeiseis tboand to

ROR@%& ?JRIQ a% gzﬂ@& b?\ f)lﬂgé Foatrh!ﬂ(ﬁ{ C}{ccg c{l%@?nng&% brtonghtl'iﬁﬁproximity

may be any above

of Eu, l@@ﬁmgm adﬁtepmg FRET sgn@t oft panalhén thevpeeseneomofaandantagenist, CA
d bt RIAROROIR LRIy WBFREW §BhAI9S pAdcdd htSren)l N @
oesnpreferred gﬁbod|#§%¥ of the g%tho% ofctﬁgglnventlon

the test systemincludes a first 15 anti body Iabeled

Figure/ §Howa tHonsults 6f thE&shy of EXinpBET Ghotbs@rsl@aa kHolagttiod odlyate dose-

depenci?ﬁﬁg %l&fglfxlggling SIhf C%(r:l tvgtror Pﬂ.‘gl(% Seé(gt:l ygﬁgg tg?éﬁiq’c: ESE r-gleasured by
an increasdiic tiprescente tmermgga matst in d flu@eperfeaes@unenbrdg neatsfafassay.

The upéaehﬂerh\iﬁ pép'fré)srénts aﬁ%&ssa%é%%hﬂ % Eﬁfﬂ}é’&nhg‘ ofjl?l?r%aélﬁé c%a}centratlons of

I'canmen preven
cholesteyod sulifate V&th‘@ﬁ‘Sdh@ﬁW(ﬁ@ {ige g,OQj Fhaessthe @@qm)camed out in the presence of

increasf{d &fnb&%@iﬂ%ﬁ?@f e%oles%f@l' TH& g@t%rﬁ lin@s (@%@gﬁﬁﬁf@éﬁ@x}&&iments
di sease, sleep or der,, di sease of circadi an

carried i 1}, éT??“%WDSB %%ﬁBYOS|s The af or enenti oned
di seases involve ROR, particularly RORa. Accordingly,
it is assuned that 25 an agonist or an antagoni st of
an ROR, particularly an RORa LBD, will have a
beneficial influence on these di seases and nay

EXAMPIE®f ore be used in order to prevent or treat these
di seases. In the followng, the present invention is
illustrated by figures and exanples which are not 30

ExamplP1ENGEIRLR ErpFedsid) Put iAot fanEDPr €S€Nt i nventi on.

Expression and purification of RORalpha protein was performed according to Kallen et al..

2002, Structure, 10 (1697).

For expression and purification, DNA of RORal encompassing the ligand binding domain
(LBD, amino acids 271-523) was cloned into the pVL1393 vector with an N-terminal stretch of

6 consecutive histidine-residues and a recognition sequence for the HRV 3C protease. Virus
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WO 2009/ 040003 PCT/ EP2008/ 007596 32 FI GURES Fi gure
| A shows a schematic illustration of RORal, indicating

wo b@owanoous domai n of this nucl ear receptor.rSI/EPIOS/E7596
113 shows various constructs of the invention, wherein
the LBD of RORal is linked 8% a cleavage site (TEV or

genera@rh (—‘r'sﬁspk%séloé n sﬁf H?g%dé nglé ';I ts a:;a ( ts l)l<1a1r1]1%l sgz{rjltdiar%n%l)cl:e\ﬁures.
Infected RENSwaR R¢RIRIdAINrb bbasﬁ&atdrmmqfenq;euEtBE%r@asmd at -80°C.
according to the invention. In this assay, RORa is

detected by a specific antlbody bound to FRET donor

Frozen ch g?il%m“%ﬁeu)egusggﬁ%e 1§bS§ i S d &}l\éllﬁsbbﬁtg &' 5 mM B-

mercaptddtgiod \BreieBse MRIbXBrs (€REMIREEDTA - fﬂae e e gentiod) as well as
al | ophycocyani n APC marker. |f an agoni st 1s bound
Benzonage (Iﬁqmen{were tl}’S?éFt weap irca far A mipges preicyrnd cells were

ﬁnallylégsa | ng L(ymcaAiPﬁe Fﬁ%e%%%ats% %ﬁl%é?b&% g %S?Qﬁ)ac%g onto a Ni*"

chargedl BesTrae FEN(GE Wéalthnarant@gmniegtiilibéled datr S0t MANaCl, 5@ mM Tris, pH

8.0. Elgﬂwe\fvysagq%%égl:t ng lﬁi%gqg?%gi?gq}-@%:arggﬁquysto E)t%%ﬁcl}(ig@;?b(ggtM imidazole,

pH 8. O?‘t@ \%fre %Qgﬁ%tw SDSPUGE ?Hh @oc‘lrré:‘s Bhdif |f1fa@ﬁ§11sq9§r€ gooled and

y I nduce "binding of a co- ctlv tor pept
dlalyzeﬁlafgthF&OfﬁM blepeRRpHak0,2aslvt NdChy mRODAR, btcglgasel. i n
fluorescence intensity ratio in a fluorescence
resonance energy transfer assay. The upper line (+)

For furfiRPHESEDtDnaProRss As RRIEQ b aan"ﬂ?ﬁp O'ES&l16F e)@(fhange column (GE
I ncreasi ng concentrations of cholesterol su

Healthede), eqslibtatedmividial Be MV itepee )pHs howgd i I\Iiié‘éa%/md.\é DTTe dProtein was

et ) RIGATD rBSART EASF L GFALERS Shrsponin

fractio®pPEkpFBI¥dand G lidr pHrifidd oh A stubsrdek 26@ asﬂsogxelf&ahtv&néolumn (GE
only. 25 EXAMPLES: 30 Exa X ressi on

Healtheaye) quJ:lhbtaéﬁﬁi iand0 anViRyrles gmerDBRdSOguM Trlé,enH 8. Bractions
contam%i%;’ﬁb%@ (\)Jgfé ﬁocot\i\%f {P&g{rﬂ%geﬁ%ﬁg g%&rg f%a)%g{)ﬂggs&/gﬂg ot feast 95%

pure asgQdgdausy $DS HAGP ,an@wiolnﬁrympmeﬁﬁpﬂ@%m Q100Bidangi3net).
bi ndi ng domain (LBD, am no acids 271-523) was cl oned
into the pVL1393 vector with an N-term nal stretch of

Ptzcs% A ) N GorelSt FPE. Ll P tei
e SRR SN L8] e, PO BBCEORLY) B proc
was dlﬂ@é’dagﬁﬁx@ﬁl(l)ﬁl%%is ;ﬁfB TgefoeBatrs atroamderappragsailathium SO

t I d | ] t d
dodecylsu?p%l%te (CLeDé) was adde to a 1ga1 C(())\I/lV(I:erI]‘l ratsloria gp ? ! %pr (t:ﬁe rlfllgxetgre was further
incubated at room temperature with gently shaking over night. Protein was aliqoted and stored

at -80°C.

The purified and LDS-treated RORa LBD protein was shown to interact with glucocorticoid
receptor-interacting protein 1 (GRIP1) and steroid receptor co-activator 1 (SRC1) in a co-factor
recruitment fluorescence resonance energy transfer assay (FRET). Specifically the peptides
GRIP1-NR1, GRIP1-NR2 and SRC1-NR1+2 - derived from the different nuclear receptor

boxes (NR) of the two co-factors - were found to interact with RORa.
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Infected cells were harvested 72 hrs post infection

and cell pellets were stored at -80C. Frozen cell
w@edobeimozver e resuspended in 500 M NaCl, 50 mMTTEP®NS/007596

pH 8.0, 5 MM j3 5 nercaptoethanol. Protease inhibitors

(Conpl ete EDTA-free, Roche BHagnostics) as well as

In all tﬁ%@ %g%@%ﬁolg{épe\sf@igs%mhamgs adde le {]E) 1%d11c¥ Sc?& ﬁa]cfé@%n?dtlﬁé 5(?‘5@

on‘ce and celTs were

dependéh 8y upthes 15,202 G W nMAORE mbfdtélﬁgﬂidl&ﬂwuh Rguimolar
cleared | ysate was | oaded onto a N 2+ - charged

amounty csfﬂt@pesmt(a(ﬁ G%hqi @m&@da)wecls@mmhatedmthﬂl@ﬂ of tietraspective

biotin- ?ag?IﬁHM e]:)\!a neaarllrd ea}l élaol rn%m%lelrg? og%)stwt%vcg&gd@g%ﬁﬁﬁfg@pr}lo%@ a buffer

contaifiM 50hMZRIse100LAM Na81,0L mb BAtT s, ves BSANRk Y2r¢€l Thie resolved
SDS- PAGE and correspondl ng fractions were pool ed and

measuigmgnt ofeflueigrsenen rajos aoRepeand 1 rmehowed desendapendent gasfactor
, 0 protein
recruifidet o B8 e ol iR le Bl Bhol P ) B
(GE Heal t hcare), equilibrated with 30 mM Hepes, pH
20 MM NaCl, 2 M DIT. Protein was 15 eluted over
Examr&ezo ARIRET aptayimeasyring RORaiphaliBH interactipnnpith the LXXLL
nv DT r fracti ons were pool ed and
furth Pgﬁ?.ﬁgg%ﬂ? Superdex 200 26/60 gelfiltration
colum (GE Healthcare) equlilibrated in 150 nM Nad ,
, o) H? S. Fr ac ions containing

ojmiv =d. The protein

fractions were at Ieast 95% pure as j udged by

SDS- PACGE and capillary el ectrophoresis (Agilent 2100
Proteingj oanal yzer). 20 Protein (2.3 my/n) was aliquoted and
_ r -80C Prior usage for in vitro assays,

66?8 gg)ﬁﬁ‘?/vﬁs di al yzed against 20 nM Tris, pH 7.5 for 8

sblﬁr‘ée aPrdt€iaPré@iEpeh aLal. Shohiak Nabiger) ﬁ@ed@@%htﬁ@' ANBLBS, stock
(LDS) was added to a final concentration of 3 niV and

sphytionkt - mes/Massterage Her20°Cridinpiting @t wony GaIperabIFs erataspending to

{ n al i qot ed
D MS IS, ¥Rl el m FEELELE ARG ot e
RORa LBD protein was shown to interact with

| ucocorticoid receptor-interacting protein| (GRIP
- gl}cb‘rw{]s*t%roi d receptor co-activator 1 (SRC 1) in a

<Gk AP PepuE Tl Kot AREST RN ABEEcBIAPY.
c@RieBtriHcﬁan]the@Rh?—lmRﬂ\/Iand SRC 1-NR 1 +2 - derived
fromthe different nuclear receptor boxes (NR) of the
two co-factors - were found to interact with RORc . WO
Fluorolgg,ggbj/lgébggos PCT/ EP2008/ 007596 34 In all three cases
chol ersterol sul phate was able to induce co-factor
- abii6dHigardibedy: dependently with an EC50 of 22 M 20 nM

D prote led with equinolar . anounts
sovaoRcrmEt A arh POURPSRET & VaRdns SoREM Fgn with cach
b4teA, éﬂMagé at DR °CESHREMBN iRR! 48a d;)é@@'nﬁﬂ peptide and

equi nol ar amounts of a streptavi di n-tagged fl uorophore
- sirep-APGUf f er 5(:onta|n|ng 50 MM Tris, 100 MM NaCl, 1 nM

DIT and 0.1 % rs. Tine resol ved
source: egkln E]Imer E %%(;2%1 stoc solutlons are at varying concentration with each

batch, storage at +4°C after reconstitution, concentration in the assay = 200 nM (based on

streptavidin)

Agonist:
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nmeasur enent of fluorescence ratios at 665 nm and 612

nm showed dose-dependent co-factor recruitnent by
wnmwn4mgoni sts | i ke chol esterol sul phate and PCT/EP2008/007596

chol esterol. Exanple 2: TR-FRET assay neasuri ng

RORal phalBD i nteraction witBSthe LXXLL 10 peptide,

3 Cﬁg)k%ls-evﬁl;izfaéor the TR FTET assay the foll ow ng
(SIS e used:  Proteins: 15 - 6xHi s- RORal pha:

s8@ee CIGM R+ 9528, $e6edkbtiticanin(MIBO (BDenMs, starages)—20°C
treated with 3 mMLDS, stock solution at 1.5 ng/m,
storage at -20C, pipetting at roomtenperature,

Buffer,c:orrespondi ng to 47,5 M(with MW 31,6 kD),
Concentration in the assay = 20 nM 20 - SRC1- NR1+2:

- S9QHNCEris, 160 ndRvicie ] FDT gt €5 Bosine Skrs® AUburAih (add BSA fresh
250 M storage at -20C, concentration in the assay =
cagoda #Fivss pHipRGEes/ Label s: 25 - anti-6xHi s anti body:
source: Perkin Elnmer # ADOL10, stock solutions are at
varying concentration with each batch, storage at

Plates:- 20C, concentration in the assay = 20 nM - strep-APC
source: Perkin Elnmer # AD0201, stock solutions are at

- Tearplptes; CORMENGrGestar it 330H 96 aechl hadarpat ch, storage at
+4C after reconstitution, concentration in the assay =
200 nM (based on streptavidin) Agonist: WO

The ass29004st48 A UPad (HERRRO8/ 007596 35 - Chol esterol
sul fate: source: SIGVA #C9523, stock solution in DVSO
(30 M), storage at -20C Buffer: 5 - 50 mM Tris, 100

0 i AT
A ARl T S DB BBy
This asphyatvesrealtddth NG vz Bhaf arda BBES. TBG fims|tést kaluneawasad0 pil @t is divided
. .The assay was carried out as follows: Al proteins,
in 2 pipetiing €eRfrid conmpounds were diluted in the assay buffer
just prior to assay setup.

First, a mix containing 6xHis-RORalphalLBD protein, BiotinSRC1-NR1+2 peptide, anti-6xHis

antibody and strep-APC was prepared on ice in the following concentrations:

Test concentration (final):

6xHis-RORalphal BD 27 nM 20 nM
BiotinSRC1-NR1+2 533 nM 400 nM
anti-6xHis antibody 27 nM 20 nM
strep-APC 267 nM 200 nM

= 15ul of this mix is prepipetted into a white 96 well plate

In a second step, 5 ul of the agonist compound was added as a 4-fold concentrated solution.
Cholesterol sulphate was typically diluted from 300 uM final compound concentration
downwards in 2-fold dilution steps and yields an ECsg of about 10 uM. Plates were sealed to

avoid evaporation.



This assay was realised in 96 well half area plates.

The final test volune was 20 I. It is divided 15 in 2
w@eentionyy steps : First, a m x containing PCT/EP2008/007596

6xHi s- RORal phalLBD protein, BiotinSRC-NRL+2 peptide,

anti-6xH s antibody and stBep-APC was prepared on ice

i.n the .follow oncentrati ons: e 10
The plett?sl vr\]/glie)lpcubg%g} fglgmiug)ﬁgi D gh/g%rt] ﬁf%g&n%;np%Pﬁ&r%Q%ﬁ 3Ld4%h a Tecan
ULTRBi 2@ td onSRehpeNiREredv ioi8 340 MndXQitathdn abidtd 126nirhs Eaidbiude édferdhce and

nM 20 nM_strep- APC 267 nM 200 nM 25 151 of this mx
665 nm as APEHRIEL sisnp!i Teoesuligafitias tast spsishoynan Eig 8- a second

step, 5 gl of the agoni st conpound was added as a

4-fold concentrated solution. Cholesterol sul phate

was typically diluted from 300 gM final conpound
concentration 30 downwards in 2-fold dilution steps
and yields an EC50 of about 10 M Plates were seal ed

to avoid evaporation. WO 2009/ 040003

PCT/ EP2008/ 007596 36 The plates were incubated for 2h

in subdued light at roomtenperature and read on a

Tecan ULTRA at roomtenperature with 340 nm

excitation and 612 nm as Europiumreference and 665

nm as APC FRET signal. The results of this test are

shown in Fig. 2. WO 2009/ 040003 PCT/ EP2008/ 007596 37

Claims 1. An isolated protein conprising a |igand

bi ndi ng domai n of a nucl ear receptor in controllable

form 5 2. The isolated protein of claim1, wherein

the nucl ear receptor is a Retinoic acid receptor-

rel ated Orphan Receptor (ROR), particularly RORc,

ROR/ 3 or RORy, especially RORa. 3. The isolated

protein of claim1 or 2, wherein the |igand binding

domain is activatable 10 upon binding of an agonist to
the |igand binding donmain. 4. The isolated protein of
any of clains 1 to 3, wherein the protein further
conprises a marker, particularly a tag. 15 5. The
isolated protein of claim4, wherein the tag is
selected fromthe group consisting of a His-tag,

Arg-tag, Strep-tag, Flag-tag, T7-tag, V5-peptide-tag,

c- Myc-tag, S-tag, HAT-tag,
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cal nodul i n- bi ndi ng peptide-tag, chitin-binding
pepti de-tag, GST-tag and MBP-tag. 6. The isol ated
w@embeimodf claim4 or 5, wherein the marker oOPCT/BBR00E007596
renmovable fromthe 20 protein by proteolytic cleavage
at a specific cleavage site377. The isolated protein
CMhn§ﬁ any of clains 1 to 6 conprising or consisting of
the sequence of SEQID NO 1 or 2. 25 8. A nethod of
producing the isolated protein of any of clains 1 to
7, conprising the steps of: a) culturing a cell i
1. Awmisplatesnpigtetn enmenresing abgandduading dpaain ¢fe ickagresepior in
cBhttol®bl€todinm® 1 to 7 under suitable conditions
conduci ve to the production of the protein, b)
isolating the protein fromthe cell culture, and 30 c)
2.  Thenidasied peptéihef chthdt ederirotheinnclehr ktgpobis altdtinorRracid receptor-

et ergent arti I it.h.a I i he t of a
o5 P BRI IROBD clartbiag R R Fr BPEY  fpeflally RORe
carbonate or with an isoprenyl salt. 9. The nmethod of
5. et pieBh S Elshd ST RErc I nd QR En Dbl
uppabmdngef anggonstioghn ligad bingiagidemagnl t of a
saturated unbranched C6 to C20 al kyl sul phate or
arbgnate is an al kal.ine sal f a saturate :
4. 1&‘:‘?5? HehBe'es 6“&@019’@52@695’0@@6%@ tscprpiepy DeEF/BRSes 4
efkal ykicslatiphaige, preferably an al kaline salt of
dodecyl sul phate, nore preferably Ilithium dodecyl

sul phate (LDS). 11. The nmethod of any of clainms 8 to
5. The,isolted piateis o€ pkirh ¥, wheveor the fagisecloetetl drome thei gnourhepnsiting of a

i [ [
HS TR PR, S p A0 Tk Ty I Vs e P E D SR e, HAT-a,
cglanqdulig-biediag pertidertagn ahHen-pnding repbidetag God -6 apéh MBP-tag.
animal cell, a plant cells and a yeast cell
articul arly. erein the cell s ap insect cell qr _.an
6. Thegelfiee plardin O 5} o . p&rein b AbpLI e apmP kst i the
protgiarty prbrdlynig citanagaatafspacifiocleaasgersiteept or i n
controll able form produced according to the nmethod of
any of clains 8 to 12. 14. Use of an isolated protein
7.  Taecmlaedgratan afiynypbf dhimanktol6 campriangipoeonsBtihgpf thhsequince of

g'EQ?ﬂﬁiI\fd:cla&j?n of a ligand for a Iigand binding domain
of “a nucl ear receptor, particularly an agonist or

antagoni st, especially an agonist. 15. A test system
8.  ARRMJIdYMBodudfgl thEsdlae PofliebNardCarildhiRd th T, aship@ding the steps

o%Iairrs 1 to 7 and/or 13,

a)  culturing a cell comprising a nucleic acid coding for the protein of any of claims 1
to 7 under suitable conditions conducive to the production of the protein,

b)  isolating the protein from the cell culture, and

¢)  contacting the isolated protein of step b) with an detergent, particularly with an
alkaline salt of a saturated unbranched C6 to C20 alkyl sulphate or carbonate or

with an isoprenyl salt.

9.  The method of claim 8, wherein the method further comprises removing the marker or tag

after step b).

10. The method of claim 9 or 10, wherein the alkaline salt of a saturated unbranched C6 to
C20 alkyl sulphate or carbonate is an alkaline salt of a saturated unbranched C9 to C15
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20 - a co-factor, and neans for detecting the
i nteraction between the protein and the co-factor upon

wheovdiongonf a |igand, especially an agonist, tBCT/RB2008/007596

I i gand bi ndi ng domai n of the nuclear receptor. 25 16.
The test systemof claim 1538wherein the co-factor is
l ucocorticoid receptor-inactivating protein-1

syiphate grreferably pgy akéb’é‘bt or co- aeltiofgodecyl sylghate,more

pPéteta8lAlithiunh 86&kc ?lﬂsdﬂ)ﬂd?e gprker, preferably a tag.

17. The test systemof claim 15 or 16, wherein the
proximty of the protein to the co-activator 30
Tﬁf&dﬂcﬂﬁ@d af gt @aldls S t8i10nahereiSstepbity ahéot cpystperfonhed in the

p&‘:é%g ?f(r:?él atgﬁglsﬁﬁg(ril?e %%qngvﬁ\)he({%ga%taet Egagfozglrn and the

co-factor include at | east one antibody specific for
l-% g?&mgf agw il clahHl@ 8Ct8 1f1 a&/ﬁ@lrem tﬁg‘ céli?ls s-gne%tetd%&m %ﬁ’esérgm)
camlstmgd@f@@ anwmérC@ilna ptanécefllus ragtl aa/ﬁ@st lgel&waiﬂsu%%fé\twh@rém the cell is
aBQﬁseEh@ellRfr%‘h% RoAkd) It he second antibody is specific
he co- factor. WD 2009/ 040003 PCT/ EP2008/ 007596
39 20. The test systemof claim 19, wherein (a) the

Aid rsslateﬂrﬁrbtienﬂgonh;srisﬁ@go@li gshdWihding ddﬁlﬁﬁfoﬂ’ﬁliu&ﬂ@ar te&kptor in

R o AR IR K

5 FRET or vice versa; or (b) the first antibody is

[#ﬁ%%?laﬁ QSO\M'[E&pI%tQR Q&rormk % Xn)f &f c1£1h{£5‘1 {oeﬁ%#dé&gl&éﬁ? the

uorescence resonance-energy trans

ldwélﬁ@m@f ahgangdera ilganddnéqhéa damain %fna nugdeas pre§pior, partlcularly
sﬁlxt cfr%ta-%BhFR%Ipé%[all‘y' #ZOg¥fisea; or (c) the first
i body is |abeled with a donor noiety for Anplified

Lum nescence 10 Proxi mty Honbgeneous Assay (ALPHA)

Angt ssensenopdsiant i body is | abel ed vvi th an acceptor

ety f f
colEdshragl pioblih 2ol 56 sl 5P Aripiolt Mo ommi n o
-a mu@-lfmr, pmtept or conprising the steps of : 15 a)
COHJeQI?st f8PQetE£tﬁl§‘tﬁé ntér%éﬁ%éﬁ%&{)@%%%éﬁ a%ﬁ%h@éo ¢ Won

st ance etectin
rreb@dmmf @ ligapdhaaspesidly #1 3gonivy tothe lgand @Uﬁ g demgpig of flee nuclear
|| gagslopi ndi ng donamin, thereby identifying the
substance as a |igand for the I i gand bi ndi ng domai n.

The test system of claim 15, wherein the co-factor is glucocorticoid receptor-inactivating

protein-1 (GRIP-1) or steroid receptor co-activator 1 (SRC1), optionally labeled with a

marker, preferably a tag.

The test system of claim 15 or 16, wherein the proximity of the protein to the co-activator

induces a detectable signal.

The test system of any of claims 15 to 17, wherein the means for detecting the interaction
between the protein and the co-factor include at least one antibody specific for the protein

or the co-factor.

The test system of claim 18, wherein the test system comprises two antibodies, wherein
the first antibody is specific for the protein and the second antibody is specific for the co-

factor.
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20 22. The nmethod of claim 21, wherein the test system

is as defined in claim20 and wherein the presence of
wOo-RB%/04®03 ndi cati ve for an agonist. 23. The nep¢DEPNS/007596

clainms 21 and 22, wherein the nethod is used for

screening for an nedi camenB9f or preventing and/ or

treating a coronary artery di sease (CAD), 25

at heroscl erosi s, dyslipidem a, a neurodegenerative

20. THeseasgsterhloFepidi 190hlierein @ di sease of circadian

(El)hyiihhentllr%tl gr%ibgcriy ?ssltat?éié’&’ \rzv?t Ianonor moiety for fluorescence resonance energy
transfer (FRET) and the second antibody is labeled with an acceptor moiety for
FRET or vice versa; or

(b) the first antibody is labeled with a donor moiety for time-resolved fluorescence
resonance energy transfer (TR-FRET) and the second antibody is labeled with an
acceptor moiety for TR-FRET or vice versa; or

(c) the first antibody is labeled with a donor moiety for Amplified Luminescence
Proximity Homogeneous Assay (ALPHA) and the second antibody is labeled with

an acceptor moiety for ALPHA or vice versa.

21. A method for screening for a ligand for a ligand binding domain of a nuclear receptor
comprising the steps of:
a)  contacting the test system according to any of claims 15 to 20 with a substance and
b)  detecting a measurable signal upon binding of the substance to the ligand binding
domain, thereby identifying the substance as a ligand for the ligand binding

domain.

22.  The method of claim 21, wherein the test system is as defined in claim 20 and wherein

the presence of FRET is indicative for an agonist.

23.  The method of claims 21 and 22, wherein the method is used for screening for an
medicament for preventing and/or treating a coronary artery disease (CAD),
atherosclerosis, dyslipidemia, a neurodegenerative disease, sleep disorder, a disease of

circadian rhythmicity or osteoporosis.



