WD 01/ 27622 PCT/ NOO/ 28495 CRYSTALLOGRAPHI C STRUCTURE OF THE ANDROGEN
CEPTOR _ LI GAND_BI NDI NG DOVAI N-Fi el d of Invention The pre vent I on
&E q,{es t ey ﬁﬁ@%ltlons and crystals of 5 androgen recept%&"%"@'&g bi ndi ng
do n optionally in conplex with its_g4ligand. This invention also relates

\Qy t hods of using the stiucture coordi nates of the androgen receptor

and binding domain /ligand conplex to solve the structure of simlar or

honol 0gous CRYSTALLOGRAPIHIC-STRUGTURE OF THE ANDRQGEN RECERFEOR s to
met hods for designing 10 andLEGANDBINDINGROMAMt bind to the androgen
receptor and nethods of using such |ligands. Background of the Invention
The andr ogsjeld ¥Fdpventidd) is a nenber of the steroid nuclear- receptor
superfam |y of llﬂ‘?ﬁnd dependent tra crl t|on factors. The 1%&b| di ng of
androgen to AR i BIGSENt faveption & 9 SAMROSIORS g C |
devel omrundpﬁgen&-eaaptdmtgdmh bmchngeiorpalmptlbyaﬂyi m\mmtplag wiith (;tﬂ/er y
areas. | RGP 19K dﬂ@&%&mea«%mt?g B ddchBas of MMAYERE StAucirart i al

ant agoni st of “an en receptor functjon are use for ,treatnent of
ant i - andr Rpexdinmates of Wrﬁgﬁ%trﬁ??teéh’ééf‘da‘i’ FRAID (igany ‘ies drug
di scovery, co’a‘ﬁprdxsﬁossol@é thastnadtuzae ofisixhilat or&immalngoug@roteanemror in nuscle

are usef ul cfrh%l-??&% Xﬁkﬁhﬁ%rﬂio??&ﬁ;%srela%s%trﬂeéﬁtf‘dé)fd}edesi@mg s of the

steroid re% sever al ncti onal donali N9 a DNA
bi ndi n{® d ﬁeT(EBBB)g %ﬁ#&fis that:binghto the ewirqae@arfr&emwdﬁ 0o ﬁ%ﬂ"ﬁ" ULBD) (Mw
= 30, 245 Laginglsuwdh ligahds.ns t he androgen binding site, and is responsible

for switchy Qk?fl: fﬁﬂr diggction. Devel opment of synthetic |igands
t hat specr#inca u%aln to an ) C.eptors ui ded by

trial and error et mge%v%%g%n@@ lér?mg’b {)ﬁgn#ﬁ% &fﬁﬁ&%%? t he

andr ogen reeeptarsupeniupnilycdfdigared- dppendmtaa"aasdnpwncfalctwna‘ﬂm ons such as
prost afge CBiffihe o Qﬁd b Aguﬁh E@&ﬁ&d d %BtiPAHER reRditeatfop Pnale

Previ ousl vy, |gan spec or androgen receptors were discovered in
t he absenc%e’bﬁie"q PPt i on on the three di mensional structure of the
andr ogen recept orAR%s ant importanh thatgey pnonafibf by two Inh'ungBsemeryrareasi on,

resear cher d@&% §%? drfiall ¥n ¥&y)i ng
andr ogen rlzlcﬁﬁé&o& ﬁigﬁg\,&@gﬂﬁg&ﬁ@ bgl& tah.out he ?t)n lity
to visual |9‘€”R‘§JW oﬁ@ﬁthB EBA-ARAPEED | gand i n
its gragsp. re(t‘tm:iequpmétyte canmu IId rhetaaxdrhardxamsedmg dmngmﬁgwMSand 5

conposi ti ogs ?t ia £§?ﬁ ﬁgtotﬁfe hhFodeBMEceBtbr! i ShAcRY Bfe LEBRNIS théat he

andr ogen rec esi ze such conpounds and adm ni ster such conpounds
to organi sAEETe $BE®Physi ol ogi cal processes regul ated by the androgen
receptor. The cDWs with the othercingndsgsefdbs stérdidranceptort famtily, AR hadr ogen

receptors ?albﬁﬁlhﬂﬁ%‘) rdo@ﬁ&r{sph‘éﬁzdxﬂété DNX &ihdidg dorHath {OBH)38nd5:
1211-1210) 4 IS e %‘é?ng d6maln (LBD) (Mw = 30,245 Da) which
contains the androgen binding site, and is responsible for svntchmg on
the androgen function.
Development of synthetic ligands that specifically bind to
androgen receptors has been largely guided by trial and error method of
30 drug design despite the importance of the androgen receptor in
physiological processes and medical conditions such as proetate cancer
and modulation of reproductive organ modulation. Previously, new
ligands specific for androgen receptors were discovered in the absence of
information on the three dimensional structure of the androgen receptor
35 with a bound ligand. Before the present invention, researchers were



crystals reported of any androgen receptor. Thus, x-ray crystallographic

anal ysi s roteins has not been possible. W have }%ga t he
first crygivgl%ij’g{%%ﬁcture of the androgen 15 receptor Iigalﬁi |% .‘%S domai n

(AR-LBD). Qur understanding or the angrogen receptor structure has all owed
for the determnation of the ligand binding site for selective_ androgen
recept or nessemiadlysdisSaRVving anéragesy xeceptartigansdschy popbingd k

i nvention gﬁamqﬁéuﬁfﬂéaﬁi o6 vINRAIEP 1l the ustiabsacidd opth@andfogddd bound
to a ligand, i. conpl ex. Most preferably the

e. Aﬁ-gLB .AR-LBD |igand
AR-LBD i gﬁ?ﬁfﬂt%rﬂ%‘?j PRCHBIILEATE- (DHT). Thus, the present invention is
directed to a cryGonseqiendly, MwpBkl be @dyantagapusito dgviggrmathodpangh AR- LBD
i $1racts ComERs IR e A L e bt 1 1y
iffracts to eas angst.rom resal ution angd ha £ ability
Wit hi 0 50 BRAFeEETyFRoEPE, PYRIMEIE TS Crmpoapits 2fd smipididt Such) B
pr ef er abl y compomndsctastrgadismsite sneduldte phypioldgiealiprpcessanmagadatetni no aci d

sequence 6 ahrolbn réd ?Qgr_or the AR am no 30 acid sequence 672 to 917
of humanA.t%l% oftn reee

e pres I nyentj on al.so provi des,the structure coordi nates
of the AR LBD/ Aiﬂ%ﬁ&ﬁ"g%ﬂé arping agd eBSﬁ?)PéPE“&%Pﬂ] Lées are |isted
in Tabi@ Aandbhegegr septonsivamet besm describedb(RrdesNatlret hod for determ ni ng at
35 | east appgAt 5ef 19k ANfosdree 79iiTensi oyal Helevst, therdhat®@beeslms or
mol ecul ar conpl exes whi chf contai,n at Ieasﬁ)é_sgﬁe St[UCt(l:JI‘a I e {car WO
01/ 27622 PETIARBOEPSREE oL anY eAdREED TP - IRPPo G FEEH O PP Y knd
bi ndi ng doemalysi¢ of sucl pedteinse bas mosdtbeencpessibleecul es or nol ecul ar
STt coord peeverdboflrBaithe Trst LYkl B e 7o)
struc e coordi nates,of - a S . , , ,
L704, K¥05TSGERSRE ﬁﬁ%"/%‘%d‘éﬁdg’,mﬁ?W' )y OR JEAEFSRIPR T thE g ™ 5740,
W41, M42an6Tdgen receptior sirusture s afowad fo7ds: deenminaion of tae2, Y763,
F764, A765li§aha G3nding’Ste 1r8R1edVRR arl@ogen rédptor@iddulidss (SERMspnd F878

accordi ng Tabl e or.a mut.ant or honol ogue thereof. Since the protein
sequences POMMATY SRR IYEMPPED are identical, the human 10 numbering
system was used hEhepnesentdnpentiem provides crystaly eloABrldRPrund grystals

m’sltchi o eadiﬂatg{ RRdEtB% b&m% W2 IEM&;méM&PJtﬂRCDB?V/hRgEEE g st or age
mat erial encoded wi machi ea at a_defi.ne e structure
coor di nat e<FOSRPIEH- Msﬁ_gﬁﬁfﬁ[%ég’? @h@%“gﬁ%ﬁﬂﬁyﬂ{ﬁ}/@o%&%ﬁ’%i ng to
Tabl e A or (RHE. Tbmsl the present invention ik dirghtedotoes enystrhobaniARRrLBR t her

provides a dimgh %gite in AR LBD for an AR-LBD ligand as well as nethods
for designing or se

agoni 5t s, ant agonfe P8 AR and BAAILHIT HedRa kO SPOT Pl ahdr ogen
recept?® nodul at 02k apSHRBD oritheutan SR-ABD ligandat i on about the crystal
struct ur eswiepEinOSAd drp&al RiffraBid 85 aPR&Et IPhhSitréth flBlUNVahd FagHre 1 is
a ribbon S%s%apétaa\f\ﬁlﬂg mo'ufth}nhg%AgﬁEg Wit cRglf gPrhgrrlsions. The crystal of AR
' or AR-LBD preferably has at least 200 amino acid and preferably
comprises amino acid sequence 672 to 917 of rat AR or the AR amino
30 acid sequence 672 to 917 of human AR.
The present invention also provides the structure coordinates of
the AR-LBD/AR-LBD ligand complex. The complete coordinates are
listed in Table A. :
The present invention also provides a method for determining at
35 least a portion of the three-dimensional structure of molecules or
' molecular complexes which contain at least some structurally similar




LBD. The substrate DHT is shown as a ball-and-stick figure. Figure 2 is a
conpari so androgen receptor ligand 25 binding domain with
progester(rgvn(g&(zzéc}gptor | i gand bi ndi ng domain. Figure 3 FEFJW%@"%Shree Vi ews
of the omt electron density nmap of dihydrotestosterone (DHT) in the
hor none- bi nding site of AR-LBD. There are hydrogen bonds between the
steroi d aficatuies & tiee ehdrogenorecaptpripandabindmg doo@in3dt i preferradi s a
conpar It SORhAE %ﬂésg ratfre%uu% f‘: ﬂl&&ﬂél?&&?‘pl&{&g Q:@ﬂ&arg&t at\BakBR fdre oY ag d gf
‘progesterone.to PR- op) . at_an i rogen bon
i nt eracti gﬁ%&ﬁﬁ?ﬂ%ﬂ&%‘l‘é%ﬁ%fi«?ﬂg?‘i ggtsﬁrqq}gre f&‘?f’%l‘?é@ﬂ%e s&g&ﬂ‘m N719 and the
progest er amsinaercids MoBSe4.700eLa01 e870@s87 P31 LR .ON70BEVAGehTPén 35 The
12 IA rR stL B% ; yﬁﬁisﬁwo@tcgvﬂpmsb,telmr@m; m{sm), Iwmm,gwhlzgd}m,donal n

& e )
PCT/ US00/ g%%ﬁsw“z?q A0 L df‘e?‘éf’qﬂéf‘ éB%C}Lv?gr B‘Zé%ﬁ? 66 fﬁr éZPS’rt ating
sol uti onsL768nFai7a} Mj’ 80, MIBToHaINLEAR, H74, R870, NS ae@d878H 7.5. X-ray:
di ffracti gedrdeng t&Table/Al of & Mavdht dehSHBTTRUEYhaRébIS Y Slifbltiec absences  of

A e
Vol und0= 2umsberdngsaystem wascusad-hercin.e was deternmined by the nethod of
B o TSty e piala phesifh sesmist cntaraceptor LoD
o yorof crweeE il e pample A sfteg il oot o i o
t he recepmachine rerdabjeiata defipad divnide Yructyreigopedinates ¢f amAR- 0 H . .
Di hydr ot epBPStARIBD Hundier lighhe tbiihlebhteordiig enTableeA bged t hroughout the
appl '_(‘i ti ?ln: 1A = é{&l: @Im%i“ ne Vo= Val_ = Val_l ne 20 L = Leu = Eeum ng I =
e ='?soP8RY AR S1ereE f:ﬁrol ine F = Phe = phenylalanine W= Trp =
Tryptophan 25 Mhe wnesentinventienfurther proyides adpipding stedaARdBRe T =
Thr = Thr e dNAR-LBD ¥end aSWidlPas tnetlods Tor' ddsigminigsr selecting AR
modulators including agonists, partial agonists, antagonists, partial
- antagonists and/or selective. androgen receptor modulators (SARMs) of |
20 AR using information about the crystal structures disclosed herein.
Brief Description of the Drawing
Figure 1 is a ribbon style drawing of the Androgen Receptor
LBD. The substrate DHT is shown as a ball-and-stick figure.
Figure 2 is a comparison of the androgen receptor ligand
25 binding domain with progesterone receptor ligand binding domain.
Figure 3 provides three views of the omit electron density map of
dihydrotestosterone (DHT) in the hormone-binding site of AR-LBD. There
are hydrogen bonds between the steroid and the side chains of Arg 752
and Asn 705.
30 Figure 4 is a comparison of the binding of dihydrotestosterone to
AR-LBD (top) and of progesterone to PR-LBD {bottom). Note that an
additional hydrogen bond interaction would be possible if both the
sidechains of both N719 and the progesterone were flipped.
' Detailed Description of the Invention _
35 The first crystal structure of the androgen receptor ligand

binding domain (AR-LBD) has been determined to 2.0 A resolution.




N =Asn Asparagi ne WD 01/27622 PCT/ US00/ 28495 -5- Q=G n = @utamne D =
Asp = Asparywboi e E—Glu:GIutam'c Acid K = Lys = = Arg =
Arginine H = Hllﬁs% = Hi stidifne "Atom type" refers to.the e?"mg’%

coordi nates have been determ ned. El engnts are defined by the first Ietter
inthe colum. 10 "X Y, Z" crystallographically define the atomc

posi tion de€mrstalsc] s AR-LBI) were BTowRirom precimitating selutionst hat measur es

nmovement ofcdrttauﬁh no& NMUBSHdiurs Tatbradé mmcMomt}mpes, PFL?7.5.S Xapapccupancy

f h I
ocoupt es ¢ 1R %%Ié%ée.ﬁ%l%ﬂaﬁ S ety a8 sis@ef\‘\‘% g hgfRale8 o
i ndi cat es t9f; Cé&‘éh°ﬁl%ﬁb#a®%%§&ﬁé’%@iﬁdr%hlwt cell dimengionasane
positiom %688 ANY266.27 Af o 710.38 kstald oAddhbleel pelehsyihhiddtic are set
orh i ¢ MR b FEARmINE eI EA8958H Yrne T AN QRSN LEBRRISN vf A7

descri bed I nten ncl

activity oftheraethad phimgl eeelﬁ;rm@cezeerammgetﬁwrmw ofthe AR and AR- LBD
Co?terml at etet-olgeéwrantt: micaﬁﬁﬁr LB!bHPRﬂLBBPhattBe?&dréfﬁfﬁﬂﬂfﬂan forns tsuch az
rat, nouse, pig, nmonke a an an
human. Such ter nsq%% co&”? O%G%QE‘H];%& %m&mﬁﬁmﬁeﬁ%‘? YIP ngn ﬁgfv&r ally
occurritly fthermode of Rinding QiF(hEBIDGIQ}d rathageesptos indhe agenisti ons,

substi t ut i cdemfoAdtiél. addi ti ons, but which retain the activity of AR and

AR-LBD, respectively. The crystal structure of the |nvent| on preferably
contains at least 25% nore preferably at ? nore preferably at

| east 75% nore preferably at |east 90% pre erably at | east 95%

nore preferably at |east 99% and nost preférably all of the coordinates.

listed in Table A. 35 The crystal t hil AR-LBD/ AR-LBD |igand of the

_i nventi on preferably has the followinglunit  -cell dinensions in angstroms:
56.03 5% b 1 WD 01/27622:PCT/ US|Q0/2$f195 -6 = 66.27 5% c = 70.38 f

5% and an orthorhonbic space group-+ P212121. The AR-LBD ligand of this

invention is any peptide, pdptide l_gt metic or nonpeptide, including small

organi c nol ecules, that is 5 capabl'e of acting as a ligand for ARLBD. In a

preferred enbodi nent, the AR-LBihjydrmtestosseraneAR nodul ator. By "AR

nmodul atygr” it is nmeant an agonist or activator, a partial agonist or

partial activator,, an .antagoni st,or inhibitor, or a partial antagonlst or
partial inhi bi t or TR EHOWHIER %@%?&H@e%‘%@%@%@ﬁ%ﬂmﬁ t he

AR. Such conpounds are 10 also referred to herein as SARMs (sel ective
androgen receyiarl= aAfpfHkators) of the AR-LBD. Exanples of preferred
agoni sts i Q}:I:t{;iaei____vahne
20 L =Leu = Leucine
I = Ile = Isoleucine
P = Pro = proline
F = Phe = phenylalanine
W = Trp = Tryptophan
25 M = Met = Methionine
G = Gly = Glycine
S = Ser = Serine
T = Thr = Threonine
C = Cys = Cysteine
30 Y = Tyr = Tyrosine
N =Asn = Asparagine



androgens such as di hydrotestosterone. The peptides referred to herein
(e.9., ARw (zkég) and the Iike) may be produced by any well-known nethod,
i ncl udi ng syn ic 15. nethods, such as solid phase, Ilpﬁf ‘Bm e and
conbi nation solid phase/liquid phasessyntheses; reconbi nant DNA net hods,
including cDNA cloning, optionally conbined with site directed

nmut agenesiQs-GhaFrdG:‘rbxtaanbfi cation of the natural products, optionally

combi ned ) Ly sLRAGPRAKIE Aci®avage nethods to produce fragments of naturally
occurri nggﬁ (Q va?;téa eqQus ‘JMY the crystallizabl e conpositions provided by
this inveéhtiBh a a g to x-ray crystall ography. Thus, this invention
al so proviKiedystreLysinee- di mensi onal structure of the AR-LBD/ AR-LBD |igand
conpl ex, maéwrguigfémlﬂ&e conplex of rat AR-LBD wi th di hydrotestosterone. -
25 The th%le rﬁh nmepsi,o aI structure of the AR-LBD / di hydrotestosterone
conplex of "t §n is defined by a set of structure coordinates as
set forth in Table A. The term"structure coordinates" refers to Cartesian

Cg?rdi ngt eﬁtcgﬁ][t% @drefféx%r\?o][mrefaémtahewhose%tafdzaasesrnéaé Béert O tBe fﬁ”e[ ns
obt ai ned gn_di on_o | S e atons
(scatteri ﬁﬁ 835#136?6%? g #{S%QQ"X f—:*ké %ﬁ?@eﬂ%&b‘? ggl{%é{ler)cl)ne conpl ex

in cry8tal form The diffraction data are used to cal culate an el ectron
density mex of A"hGystatlogrdpHisaliydefifé thd atsihitSheditiontetehafiddfordensi ty
maps are thgl_rllggoed to establish the positions of the individual atonms of
the conpl & Mhose of skill in the art will understand that a set of
structure coordinates for a receptor or receptor/ligand conplex or a

porti on VO }4 A7/he2niACTAdSP Bh2OhRAsure mokement of tise atdilabund itet of

poi nt.? t hat :eflenec 2 shape in three dinensions. Thus, it is possible that
an en ?re?y 552816t set of coordinates could define a sinilar or

i dentical shape. Mreover, slight variations in the individual coordinates

wi Il have«did 'tlbearebéasﬁa:my favrathlat réfesd ép the fractivardfaheanslectlezoor di nat es
di scussed, ﬁg@vcoorgh%%?,%e&%@gseesdmebﬁsgusﬁ olfRUNSI L E8bedRRLAUNAL | ONs Of

t he strucfu ordinates set
forth in A1¢ sndigatss %leﬂﬁhzﬁt@? h3ys the same W@Hﬁﬁf#ﬁe% futthei ons of
the s20 ucam ﬁ&lﬁ@@,rﬁli aldhsslecdilesof itheatystal i on of the structure
coordinates; integer additions or subtractions to sets of the structure
coordi nates, inversion,  of the structure coordinates_or any conbination of
the aboveAdditionaldefipitions apriret lopth Bhthe sPecilication where MEGessAE: due t o
mut ati ons, addi tTlsandrogeatrecepior{AR) deséribedihbadih a8 $nteindeditoo aci ds, or

1P other SHERIESpibefat Qﬁ*‘éﬂﬂ%%{‘%*%t& d‘.’fﬁ%%%r%@ Cpisiay coul o

are w3 hi rAnGIogeR EpReniPe- sthendBrandARsk Frplated: herein 1%?1}1 gesal

coor di nateﬂlv&ziﬁommahﬁimgmhammmsuohalsmh,amause pigygodered to be the
sane. 20 ‘ﬁfrké’ 159%%%&'@' @ﬂi@% %‘f?.ngﬁ 4 Bhh&En "8RG Bt ‘Jh

det er m ne o) c X Oor a ortlon ereof is
suffici enﬁ\fh n ﬁapo Y&earlrieartfiﬁgaf ?@H@@Eﬂl&gﬁwm g forms of '

AR and AR-LBD by having amino acid deletions, substitutions, and

30 additions, but which retain the activity of AR and AR-LBD, respectively.
The crystal structure of the invention preferably contains at least 25%,
more preferably at least S0%, more preferably at least 75%, more
preferably at least 90%, more preferably at least 95%, more preferably at
least 99%, and most preferably all of the coordinates listed in Table A.

35  The crystal of the AR-LBD/AR-LBD ligand of the invention preferably
has the following unit cell dimensions in angstroms: a=56.03 5%, b



recept or/ di hydr ot est ost erone descri bed above as to be considered the sane.
Such anal yges be carried out in current software 25 such
as the Mol g&ﬂlg?&él mlarity application of QUANTA (Ml egﬁﬁ?%g@z#ﬂ%?at i ons
Inc., San Diego, CA) version 4.1, and_gs. described in the acconpanying
User's Cuide. The Ml ecular Sim I arity application permts conparisons

bet ween di f+ 66T +s5%ict ar7€E38 di $%arehanoutihorhmmbisrepase gEPsame 30
structure, fferent parts of the same structure. The procedure used

i n Mol ecul ar [ tructures .is div our steps:
1) | oad the struc'lr é%gﬂ@q%ilgggﬁﬁi@ H«?ﬁlﬁ@r{yh%e%cgm S‘ﬁ/al ences in
t hese str ucimrmes:,c @) nqepéptide, dnthuding gmq:lbo&amn melagules, ﬂmaﬂ ize the
resultsg s;E?cﬂQ of blcHn §a'1@ahd%I=AfR thj)yh@a rréd enfodifiiente i S

|dent|f|eda etar I.xed ry renaini
structures NS 637‘123921 HE'@@‘%@@%“I“Q&" ¥ %r%f’hlj‘ag‘? Flitdgmeny

nmovi ng st r ush agenjst dfi artvadon ma qprrtiahhgomipt onipatial ay;mmr,r%ndefr ned by
user input, elgnhgﬁ rﬁ‘ﬁﬁﬁopfo Q{Rﬁm&l%%&bﬁﬂst% blﬁﬁixfbﬁl%rﬁbﬁhﬂchal ent

t d
?eglrrgugg Ee‘gﬁé‘@ﬁsﬂ%e? gégg‘é? SBEE @§t‘HC§‘HQS§?58ﬁﬁé$ e% ﬁgg&gﬁg %T&onsr der

only rigQi d dlsbtrefayredto hiereinsas SABMsa(seiapitivefandrogen meedmidri s used, the

wor ki ng Str i £drs) otfrtﬁe%l@mi) ARGafR18d 88l phofcPfetiakgbraStsORiclW@N it Wi th
t he target structure %ﬁgﬂ&f‘i ﬂegs&ﬂ ratlon uses an al gorithm that

conput es t hARAmEENSFHG I¥t%tion to be applied to the nmoving
structure, 10 sucfheimptides reforedtahestjude®. JAR RehBD), @ind the like) over the

o specified pairse %&9&&&/6 ?@él%‘o%vx@&éﬁé&'ﬁic@u &ing SpHthedibi S nunber,

given |n ang tr i S re

ose f t hi
i nvent i'8n, $ e?{ﬂl'eaﬁrs %Fap%m%?apﬂa@’ﬂg? 10?5‘6? 1qnaalnssquar e
devi ati on ophasm’étmnd(phml sjuhéses) aetkdrobman todNA( Wetlgads, dnchyding | ess t han

1.5 A when sHRArLBRARE Gptid Jﬁbﬁ%a%thaﬁkeb&&ec@aqm@g&wswed by
structure coor |nate | I.ste Tabl.e A e{ed i dent I. I\/bre
pref er abl y, 284 °rr138’c'1 EHH?%J%F&WHE%H %&qd&? The i Y AW

preferred eatguhatorlaavaghengthodertp pnodueqtfragmemth:eofmtmallyé OchmmgcuI ar
conpl eygconpri ses a’irahﬁ'e?g%roté Qheegystamﬂfmé BSmlﬁogﬁilﬂu bASidE Bytiaiglef | ned

by structurge coor |nat es

am no..aci.d 0O0. L7 S702,
S703, L704, uwéeonaarr@eamerﬂb  to gy CEyAsallo i‘%‘f ?‘7 geh Y739,
S740, W41, aMatﬁ-pwd’é'Mﬁ,e ﬂh?ddrmmrénsl,omﬂ 46cudtddy pf MAR—MW,AIGZ&D R752,

Y163, 764, lghii SomdplEg pdrtadty $he cHiibien 85 fat ARICBDNGIEA, FET0, TET7 and

25 F878 acc 8 A, or” a nutant or honol ogue of said nol ecule or
mol ecul ar cg‘ﬁ’gfié testAFE W%t erred are nol ecul es or nol ecul ar  conpl exes
conpri 6ng al | or Thaythpes-dimensional staactiutd obithegABIEBDdEf i ned by structure

coor didnat et%h ' dr&%eét@@t&ﬁh@%o : aeh1eR olfRR inKAtidn iRdefinel s%F'Qf Tf377
ol ecul ar SOHAERS ceprafiAn St orih SLARBRCAS RS R, SHME i ran AR LED
ar e i dent i cabrdinhtedimetarsna@antésign opordimaies doruved frpre dnatdresnaticathe t erm
"conpl ex" efuatiBheGelaed 36TAk PatteFhs bbtdiRedRih Qiffriction of a
30 monochromatic beam of X-rays by the atoms (scattering centers) of an
androgen receptor/dihydrotestosterone complex in crystal form. The
diffraction data are used to calculate an electron density map of the
repeating unit of the crystal. The electron density maps are then used to
establish the positions of the individual atoms of the complex.
35 Those of skill in the art will understand that a set of structure
coordinates for a receptor or receptor/ligand complex or a portion



mut ant or honol ogue of AR-LBD in a coval ent or non-coval ent 35 associ ation
with a chem cal entity or conpound. WD 01/27622 PCT/ U300128495 -9 For

pur poses S’P‘Fﬁéﬁzbresent invention, by "at |east a porti ®ETIS0028495 | s neant
all or any part of the Iigand blndlng site defined by these structure
coordi nates. By "nmutant or honol ogue” as used herein it is neant a nol ecul e
5 or nol eﬂué:%bfqng&eﬁtﬁwyemlanﬁtmtﬂatrdaMe@khaﬁe&mdlﬁth*e sequences to

AR- LBD. | havi
bi ndi ng pé&rﬁlé{jgft h@rTﬁ%”&txH g%ssibtie Eﬁaﬂ*&?@hu?elg‘&ffgﬁen‘lrse?%?hggUgackg‘é'ngg a

atons of seprdipgtesmouididefing@ signilar %ﬂeﬂﬁ@él shape- Moreovepslighdng . By
"simlar g8fHEBAS n ithe individudl coordlinangs will hawllmgeleffé& taoverlB0% or nore
pref er blg %gé identity with AR-LBD. The term "root nean square devi ation™
means ]§ re root of the arithnetic nean of the squares of the

devi at | ons f r om Theevagations in cgordingtsp discrsssdeakovemaydy ganesatest

vari ati onbgéfnelof mamdemauebj friniphlations winhe etrafturdt bﬁoﬂdiuetﬁgl 0‘% t he f :
"root nea 0 e backbone of a
protein o?"&?'ﬁéélerﬁ c% FO&% ﬁ&%%eg?(g\j}gn aﬂﬁ%ﬁoﬁoﬁ@%:e backbone of
the AR pomaranu&ﬁte@ % @grﬂahmmﬂsysm SSEHGtHFe coor di nat es
descr thedcbsrdihatesOhaetibhalizdtiorc bfitlee stractlireaioesdizfates;intégeirn cr yst al . have

been det sagi(}rb%% o SYbRhEHATE tY Eeﬂs%ﬁﬁ@%}tﬂﬂ:ﬁlpg cﬁHdiﬁ&tEse?n\%frsf&#]e o ucture

crystals. I N accor danc eseg(&lsl nvention
coor di nat akthg Sﬁﬁcmr‘w&ﬂl%ﬁ%ﬁfém’d%mpé B0, rﬁhﬁ’é’ecorrpl ex, and in
particul ar a comgltenativsly, mm&ﬁoaﬁonhmehé ctystal siradture duerechi ne- readabl e

storage ”ﬁmta@;bn§us&dﬂﬁh§ Qﬁlﬁs@i atﬁrfago? aé?erd&{svop;m LBRRSHr Such as

drug discovery and X- analysis o [ ot eH] crystal .
Accor i ngP?‘erlqh%Séﬂﬁé’é'l t?rWéﬁP? VB Fd’\ﬂ' cguid
machi ne- relsdaekﬂceudaifm’ wdrdathoyes Imdtmnnmmrdmagaa i suahstariztipns mat eri al

e vk em(ﬁl%}' s g%@%@gﬁﬁé}ﬁ&a&owﬁy@ufeeg Wi ch
i s mcorpﬁ?%{'f’éﬂa'ﬁé’r ‘i"é$ Ecdimepsip RS 15t SP erFﬁéof G st tine,

t he presethe smnentlon permts the use of structure-based or rational drug

desi gy t echni qu%ﬁ&@@%ﬁgﬁtaﬁé‘ﬁﬁ% a@ﬁ@@ﬁ}éﬁeem&% entities,

i ncluding,inhibito t1.mul at or mpoun t hat ar.e” capabl e of
bi ndli ng {8 ERELRE SRS TOIFEREoT BPisSy 98 pot e tHBHH 58495 - 10
One parti mlmdﬁbgenmbredmiﬂaﬂrtogﬂhmspgrtsttﬂcthﬂmmkog&mbl ed by this inventionis

i terativepdle %ﬁﬁ%ﬁfotés&@é@%ﬂ@déé&%éiﬁéb&% é§ t3bEROASHE-eE thept i m zi ng
associ ati ons bg V\ﬁ a&f%\?m el aLpd a ‘{}}rmloucn e% %g%&én ning and
eval uat i ntPfie™th TBR% b5 carricd QUHBLHFeRE § ive sets of |
pr ot 625/ capplicatibnso spehyasstheMolaeudar Similaritnappiécation of QUANEA | ze t hat i-
associ at | @foletuR@gihllatibhS 3 sah 5iégs! CA) 0ersibh 3.1 hendlaadi ng pockets of -
their Corcrieessc%% % mgthe accompanying User's Guide.
The Molecular Similarity application permits comparisons
between different structures, different conformations of the same
30 structure, and different parts of the same structure. The procedure used
in Molecular Similarity to compare structures is divided into four steps:
1) load the structures to be compared; 2) define the atom equivalences in.
these structures; 3) perform a fitting operation; and 4) analyze the
resuits.
35 Each structure is identified by a name. One structure is

identified as the target (i.e., the fixed structure); all remaining structures




receptors or enzynmes is the basis of many bi ol ogi cal nechanisns of action.

The term " Rdgligpapocket” as used herein, refers to a regh S 2@9}0

mol ecul e or nol ecul ar conpl.ex, that, as a result .of. its shape, avorabl y

associ ates wi th another cheni cal entity-or conpound. Sinmilarly, nmany drugs

exert their biological effects through associatign with the bi d|n

pockets of areorkmg SENGTEIES(hes MAIRE LIV %H%cenﬁ B EANY all or

any parts esfxtl-ilheQU]Alm‘Klﬁ fefthed byd!nrunﬂatsfoamue @glrpbsesuﬁthlisS assom ations

W LD e RSPl e Blullolan diBiid IRERil BAGKADAE arGBSQN Al ons
§ nme,, .an u :

with their rove ical

effects. TR&» é? éﬂérgcf%?&r?f?fg?em‘ilﬁ?ﬁlﬁigeﬁ/ﬁ%?ﬁrbtﬁ“ﬂ%?ﬁ%ﬁmﬁcs Bt i al
| i gandssor chitifidredoWre will abcapimsideroonlynigideitting operasionshi bitors  of AR
20 The term "assoghall Q%ﬁﬁﬁ?m&%@ﬁﬁﬁﬁ &sec&)r}_%t‘g,%% PR oy  between

chem cal entities or co lons th assocl ati on may
be non- covatranslated gme xqtatad ko ?‘El‘i@#%ﬁé'sﬁ’l?ﬁ“@hlm@t“éﬁ‘@ thedreseti y favored by
hydr ogen bowbagner TheTittiel opahtionruses! at hlgosithin thatncanpatéstise - - or it

may be coval et?%. slﬁﬁgﬁaaHdIP tgaugtg | 8Bou&d ¥c§%ﬁé csvm dtﬁ?e,Of

pr ot ei n/co exes are o ee- nenst onal
struct dPes %401‘!333%# @tﬂﬁﬂ%%n?%n §8P9§?jd1f§!‘€ﬂ°%ﬁf Qﬁf‘pﬁb%ﬁ" W‘a€§d| nsi ght

into the asp#igs af quvh@érymm beanratiselute mirdmannThis dsnobere givercimmpl ex.

This is ac &5%& g %33{@?&%%% gorrpounds with inhibitory activity,

obt ai ni ng cr eln/ conpound conpl ex, solving the
t hree di nensi onal Qt‘ the Pureoss of this IRvERIQN,, af&ﬁﬁ‘oé?ﬁﬁﬁrqrr{&"}feﬁé‘l%}'ssom ations
bet ween t heofifplex hat has/a wormnesnt squatd deviatidn pievnsested msidwe prot ei n/

conpouRs pambs&e%mﬂe (ROERL \E,NE) BP%EQQEQHGLSSWM ﬁ?ﬁ@%’ﬂ)@s@éfoﬁm ed the

35 protein ound_assocéi at’i ons, se_associ ati ons be gptim zed. WO

01/ 27622 Pt w@mshesk onje afoms gescribed by ﬁtf'é?%%rF\Féoaﬁh@&tﬁ%Bﬁfﬁl s
carri ed oufTabje Acireicomsideredddsntiealp il\mzemreﬁmbm he coopimeaassaquiaret hen

crystallizijag; %gﬂsrl@%tﬁ%' Gk hl Iaﬁf aitr rgﬁls%yboﬁl&eﬁtfo?gggﬁfé’sgé?hei n

crystal is soa présence o her mng a
pr ot ei n/ c o HBYRIHIPT, dhs | TeRles uls ar inle ﬁ&oﬂfge’ﬁéeﬂ”l}rbg“ér%lﬁﬂﬁ‘i fze each
i ndi vi goal ppf‘ﬁbﬂlolﬁ/ enigand] birding| site. définads byl shatatune cobrlihates sf5ARKed"

refers to 1) a{c?%%%% L%@ E.%it gbﬁ)gés%%”i%w R ds? gf"m%f' uti on

cont ai ni ng & acturé coor’ es set
forth in T&BPZ &7 E0R, @Z1 bsé'é35t I?Sa?i:d?’(-?'&o%?%?»rﬁ"ﬁ‘bos‘ﬁr
i nf or mat i o743 W74 M V45, U746} EVHV,ZA(I48[TM'H94|G‘75(D RESEPUVGB B‘Gﬁpl ex. This

may be achiy %%d%%sa%mhms@%%& O@gfﬂaéﬂrﬁm gg?a $99 ard 11 Udi ng

rmlecuggr repla striucturé c nat es. se In Table A can
also b usg§ 8rarcopdingioctahlgithPra mutant of hupeloghest ﬁal%mdecme or
t hr ee- di nensslecalar comysiexr Mafe prafireed ae6 nadletbles Mmblexulft exes whi ch

S S P A i 1
conpl ex nmafUBEtUEHEoRTRIRAtCF IOl é“?fg'% LhamipRiasidy|
wel | - knownand T877 accordmg to Table A, or a mutant or homologue of saJd
30 molecule or molecular complex. Since the protein sequences for rat and
human AR LBD are identical, the human numbering system has been
used herein.
The term “complex” or “molecular complex” means AR-LBD or a
mutant or homologue of AR-LBD in a covalent or non-covalent
356 association with a chemical entity or compound.




20 techni ques, including nolecular replacenent. . . Therefore, in another
enbodi mentwd gingglznventi on provides a nethod of utilizi | ecul ar

repl acenent to obtain structural information about a cr W24 ol ecul e
or nol ecul ar conpl ex whose structure8i-s unknown conprising the steps of:

25 a) generating_an X-ra d|f ractlo tern er a|d cr staII zed
mol ecul e or nol BRUPHIP n'p‘?SYFﬂbwﬂt Y eakleagt g f the
struct ur elmcndanaa}imsany fnmrttdf thn liggal) lﬂndln@snmdeﬁncd)bycmﬁse action

- pattern tQtrQE@ﬁf [Aihd¥ege- di nensional . electron density map of the
nmol ecul e or ar _conpl se ,30 str# ure .is unknomwg nd c) u5| ng

0
all or a portio }Sf "{?F@%megﬂﬁo?ﬂpﬁﬁ %’B‘t“f%f”cq‘i‘q i
gener abe bom:blegulamxdmhplenma&mgBDsmﬂangtmctm'ﬁ amglyloe seghenoes1to recept or *

Li)gngpgxb: m& '«§1 E&h@ﬁkﬂe’ it %@gﬁgﬁh&&%f@éﬁ@;\& eor rm' ecul ar.
sol uti on. %’%‘;‘? §§F%gg§§ TOO% IngaR FIHG Il%td?ﬂl Facement

all or pabachbomdnatcxnswcftsarchRehBDchmaueac:dfs of htheﬂcBIHaM?llﬁBD | i gand
conpl ' r ovisg ggt:%é hizg “sirii&F beqilerie” iPisSnehAt a%ﬁﬂrﬁ%f’ﬂ&%%légﬁ{émt ure is

unkno ckI and effl Y, an. att 0 determ ne such
i nf orry‘:@tl ?r‘”é’@ \flnpgre @bfya%gl/‘b ﬁ? &%‘ s an accurate
estimati on of tH’Ehe pdrars &ooft gneam squam)dﬂﬂatlon'tmms tBeaxpmraroeotiof actor in

ggggg 't logst}gsﬂthﬁﬁu%%x&n%me ghuafémwee&evsat@anscaanﬂa&e Rfeadetefdn ned

talnin acgcurat e val ues ot her t han
ol ocul ar AT i) e detarion e vexintion frog & ERd O QHget ?ﬁ%ﬁ ves N
iterati vepuyptbses aff thisajrpreotions the fiadmdear Sinareededation” defines vhéii nders t he.

sol ;thn %?ﬁaﬁah%ewc%bﬁé%aﬁ%wﬁ% x\mﬁ?é Ek)&%éﬂt}&tlrucg urtehof a
protern ntal nin ono or on as een solve e
Phases { FORTEHPR SRR Radketg e AR BOLie S PSS FOBek By o of the
phases 15défimed by thalstoustuse coerdinetesTrasribetlineraist. hod i nvol ves generati ng
a prelinm nary m:@ﬁée Bhe gtm@ah&céa&dﬁ{ate@bpatﬂrefelﬁ%@émh\a(eeftﬁeﬁtructure

coor di nat Lien 0 the re] evant portion
of the AR ﬁ_ﬁ ?#Q‘Eﬁ'ﬁéggﬁ%mgéﬂﬁpmngéﬁ HQ'WS“’{"S #é’g‘ﬁg 'n thepunlt

cell & 20 the dkhpas,dh ascordangewithviherpriesent imventinp) émusmuq:urml ex so as
bfeSE ht 0 e&&al i tel OF ah%&%@ﬁ%deﬁ%o&ﬁ&kﬂd%ﬂé?ﬁst?&n@%&rﬁﬂ&ﬁoBnEihePﬁr ystal
o] e mle ose.structuce i s unknown ases

can thent %Baﬁécﬁgﬁf gtcgg?ﬁl% ﬁlpg‘%r}gﬂﬁ\mgﬁ:&f& %Wﬁ?ﬁcﬁﬁe observed X-
ray diff reeadiabie porage medipm. iSpdsdata gv@wémueechfprea gariebholdensity map of
25 the S;ﬁuﬁidﬁeﬁ &ﬁ@l‘i @s gchxleé‘%?%&[rﬂ #&Kjﬂeﬁktaﬂ'&glﬁphh@ahm?&s AN be

subj e n known nodel building and structure refinenment
techﬁ#équ 110[(%81 cY%rW?%le a final, accurate structure of the unknown :
crystal lized nolﬁé‘@er@nsly,mlmraboelmfe@@‘ this inventiegnis priovidest at he

(Rotg gt l) on madh‘ﬂafédﬁbleaaalafam gneditith &@:hbns&igzuraadta,stér e pp 55-77 30
1985

Rev. Séat MnaW %ﬁﬂiggﬁc}m gﬂéh BF eac%tup‘%\legwﬁniﬁg g%e‘%ﬁ Mh ARL0A" . | ”F Sci .

One embodiment utilizes System 10 as disclosed in WO
30 98/11134, the disclosure of which is incorporated herein by reference in
its entirety
Far the first time, the present invention permits the use of
structure-based or rational drug design techniques to design, select, and
synthesize chemical entities, including inhibitory and stimulatory
35 compounds that are capable of binding to AR-LBD, or any portion
thereof.




The structure of any portion of any crystallized nolecule or nolecular

conpl ex, OrywgisMb, honol ogue or orphan receptor that is fticiently
honol ogous to a’?@s pothlon of “t he AR-LBD/ AR-LBD |igand 35 4 s'ggi&s‘é%n

solved by this nethod. Along with the-gfporenentioned AR there also exist
a nunber of AR for which the activating or WD 01/ 27622 PCT/hJ 00/ 28495 -13
deactivating | i gafre Ragtigdariyaiseidl dedgdesign teghpiquesralie

cl assi fi ed jageBoflus itepativé digg slesignn Cerhtive dogy desigroishe measﬁpdafanl are
known as orphan.r.e 0, o particularly
useful to s‘%f E‘%Ls 1?‘88?5?’5%%’% ;Jé t%% é‘?‘*‘%%‘ﬁ@%%ﬁ adgﬁ) | i gand
co- conpl exed;btm‘mmlalg anyd pealjagin rﬁbe'ﬁ? dimensjonal W@u&?ﬁ)?f)ach enabl es
the detg méi?édeﬁl d&vefseté BepejteinyRlonspdiasd tompletear act i on bet ween chem cal
entities, includi qEéF
conpl ex. For exang%ose%tf%@?r eso?ghg'gilgéﬂ% fasgmfllgg?\)ﬁ t%&ttgg ect ed
from cryst dlgr@meubwam ‘H!thf'@ﬁémldt%ﬁgcﬁtsﬁf theistcoxr ¢S<Rﬂ§1d(1ﬂ§
det er m nat i R@ep for‘é’fiﬂ'rdi’wzﬂfd% isythe Wisis 8pmeaiit biamigeeaﬂ meéhﬁnﬂﬂis ofmal |
oynt hes) yechanam % b chifchile pOGRFE: Bl dited fail, f A
conpl exi®s rmplm&qorm@swbr replexsthati ag araswdt oft $S EBekfﬁYﬁﬁa ray
gl I fr ?Ct I Orhés%éfu’tbél with aﬂdtﬁayc}tainfcai Efifithy ¥ E6hipolift. $1ﬁnld’rl_3,§ Ghahy on Xh ray
ata to an R va such as
X PLOR | val Sl SrpdP BiadicalieBlor iAol aSs oAt Rhim e iflbfg oo O
see, e.g., Daketepf r@emwmd engpmgs. {Uch. assem»ymﬁ may giccuy Witlgallis  H
W Wckof f &t aly parBdst the/sindaig pofkass A0 unte8Sthhdidgos subhor mat i on may
(s oatcih B IFRLRUSS A0S BB PRI Al a0on =t
agoni st s/ aaﬁsagm%x%mthc@@rrdtaargpslrecpntormre%%@m? rﬂ‘@mﬁhﬁﬁ’ m8praved direct ed
tA % ﬁBt[)) | ggl lﬂﬁiold‘ghéeﬂ effectS} THdvefore, ﬂjlis AffoRiationgizsnchihAbMinc e sighiig | | on of
- | Qnt act
wth a1 ARl Bephad 8P ity oF AN of bRANAESSRLP RO HARIERS' ° o
L704, N7053 @06 L707, Gr08, E709, Qr1 1, A735, 1737, Q738 Y739 S740,
W41, o422, Gr/43, ThédtrmMéadsocidtithg, with fefefy #a M@no@éz’g( Y763,
F764, A765, 1877, F878,
L880, L881, b‘{?é’ggn %@c%@n%@%w@@&xdﬁﬁmﬁgég the Tﬁggs 1899,
S900, V901 assgoRtiopgray keypangovalmg -owhreirpthe Fittapasisiones of t hi s
Ih nvelnt i on, dnerpeticBl favoted Py Hyideogén béndlrforeantderavahicdude Lmt alnt s or
onol ogues mut ants or honol ogues
have at__| eaetsl D&Eg%}ghﬁ IHE&FBESIIE egg% e‘?ﬁt&&qﬁr@%ﬁf&QS i dentity, nore
prefer@dly 75% i déﬂﬂﬁeﬁ'?t“’%ﬁﬁuﬁéf}ﬁlgﬁs Gﬂﬁtalﬁ of @sosicgeftity to residues
Vg?_;:) Sgo(l)(z),prb&ﬁﬂx/ carhpdund/cbinpleked ardl6Btained Ghd tHé thé/\ﬂn%y 27622 _
P U 0, W41,
M7 42, @43%8%?&&%@ V%%gf ﬁ%‘}é"ﬁié?iﬁ\ﬁ&ed gﬁgﬁ %‘3" . F764,
A765, L76®ropes ingight intarthe aswpgiatigy betwgemthepreteimsand F378, LS80,
L881, V889 cortdundBoPeadiBO3mplMiQALhibEd accABPlsh&d He, d38&idB99,
30 compounds with inhibitory activity, obtainirig crystals of this new
protein/compound complex, solving the three dimensional structure of
the complex, and comparing the associations between the new
protein/compound complex and previously solved protein/compound
complexes. By observing how changes in the compound affected the
'35 protein/compound associations, these associations may be optimized.




5 S900, V901, @02, V903, P904 or 1906 of AR-LBD binding si tes The .present
i nventi onwepabee directed to a machine-readable data storage medi um
conprising a data storage material encoded with nachi né’cl"r@& % data,
wherein the data is defined by the s-tﬁu-cture coordi nates of an AR-LBD
JAR-LBD |igand accor ding to Table A or a 10 honol ogue of said conpl ex,
wherein said honk MS%‘@%#@'@?VCH&E&S’(%W Sty formipgot  mean
squar e degigtéssive proteinheombankiavenpieres andl thea cﬁjmﬂmingfeaﬁhtlwmr e than

3. 0A. Pr e{: li’é:é’ Aﬁé\}ﬁxaﬂ%ﬁ}"a;ﬁrgrﬁ?xﬂéﬁ Lffi'ogéhac % Sod¥ed é‘ccord' ng to

the inven e or ar conp ex i s defined by
the set oPrQL$n§F i @nyind QWSW&RHEBEY‘R Q‘BBO Bl¥ording to
Tabl e 3, aﬁa cbvixing ohelaee(ﬂ ts erystaltize @ach mdmﬂxhelcpﬂoaemqeoniwuncs aid

horol ogue ?{é}pg a root mean square deviation fromthe backbone atons of
said am RO AcTds of not nore than 2.0 A Jn_a preferred enbodi ment the
machi ne- r eadabl eA%¥egd hegsing Shenterm n?‘?ﬂ%??ﬁlr irefegs f0 gnrecesp I giuely materi al
encoded wihidcystalisttrantfenfednmchsolaitiomactatthinirigithe conppowmdigf a  Fouri er
transfochlgﬁaﬁ l east a portion of the structural coordinates for an
AR-LBD/ AR nd accor di ng to Tabl e A, which, when conbined wth a
secontP set of oxdinates sefnfortts ith§2kle Acanyalsqiberuses i on
pattern ofo aidim ebwmmgrstmd:mal affornatibaabolit anotkencaStalizedt ure, using a

nachine PG AR MbBuldi oGk OFRid Sy 4 49 1§@édjb%r e get of data and

sai d secon ﬁ' , can term ne a of the structure
coor di nat@gn?kﬁrr‘g Y™ teChRiquES, uggqggp e‘ﬂ‘ﬁ%’hf‘?@“‘?‘é‘&&ﬁbl e data, said
first set of. daltrae smicﬂmmbmdnmieseet fotthdat FablEhe candscmbelwaeelntl on al so

' LSV;ﬁ%?oéé’L e?%@*é%l% e O, o B e R e T80 1 gana
conpl ex. £3 o n{uﬂg ﬁBB"tP&?’F‘?J"’n‘HPI%? in, At lrasy @HFffg an andr ogen
recept or #m—gand-allgieﬁ:mﬂm-rfea;tu\mhs e ARYIn paxticdlasy stroicharad dnféenaftiarhe AR- LBD

| nteract b ado gﬁé ErpstbuRlthiechle bFAMICANG) BhpldPnldyoBD 151 NG 2 three -

di nensi o rotein,co |n eAR—LBDvmtha

crystallize
bound I| éP@%ﬁF (?ﬂel?ﬁﬁﬁy of B mbET Pl We ®8st one) of the
WO 012@76&2hﬁ@1&$$®ﬂ¢12@&%m016_®1ahm1aa¢mnntety ta produce a second

e er act i on. bel s el S A e B O oo Chom cal
noi ety co"??ﬁﬁli‘%ciimfbmlhﬁ’élg L‘?cé’i a‘ffé??%tefr? Pbfain ﬁ?’@cé‘df“?ﬁng am no acid and
t he cor r cinfomiation @lvonit @atrystallizest snoteritléd or madlacalar vomping whidse

conput atig_paétd}@tlgqgggg,fwﬁg SmiprRHSHthd BRtdron are for designing androgen
rece nt het i c ds such ¢ taI a t hr i mepsi onal

1T oL o) BRFOANRE A 0 TP Aren SNRbaT o P cpe et "RORSHE o  he
confornatqnmaleczﬂmlgwplﬂ}{the androgen receptor's 10 LBD. These

conput ati g abprﬁﬁg a@ et & PovtionCot diel Méﬁﬁwcobmﬂaﬁé@éemnmﬁa agoni st

parti al oni nta oni st 0 he andr ogen
recept or%ﬁ%f a} g Efg?cu‘%hP tﬁfn g‘bgﬁ te éﬁg’iﬁ%ﬁﬂwn&‘m artial |
ant agoni gle@roxs;ﬂmslmagan@fém mwﬂmrén?lepn&ﬁr emeplertwhesy one of a
nunbe3o ofstha@mirdis Dgkeddidmrul ar events that alter the 15 recept or S

I nfluence )%nllg' ENR Sy &33}'{15}? of Ihegene erceoso%&%r&tes sgt foFth in Table A
to generate homology models of AR-LBD or any other nuclear hormone
receptor ligand binding domain.

Preferably, the crystallized molecule or molecular. complex is

~ 35 obtained by soaking a crystal of this invention in a solution.



preventing the normal coordination of the activation domain observed for a

natural |y %b’fligkﬁg | igand or other ligands that mmc th?’c‘fﬁfs{l{{/ﬁ{dsy
et

occurring l1gand, such as an agoni st. As described herein, syn C

| i gands of the androgen receptor will-B2-useful in nodul ating androgen 20
receptor activity in a variety of nedical copnditions. ARis known to
conpri se vari ous Byi§ing raglepplarggplacement. allqrpart of the 5t %al domai n;
2) a hi ghl yosgiinatesces B RLBDIARIDBD hgf:iBBympexipByvided dysthisnser ved
carboxyl -termnal || - hi.ndi | | dty permts
di fferent é%mq:h 8 g@é&gﬁma??togl?%ﬁ?c@a %%ﬁg%%‘f@ﬁ&%dwgﬂﬁy f erent
functi ons, quiickiyand Fﬁ@@ﬁ%ﬁ%ﬂ A TIRHng, & SEtTuRe S&'tcgg‘r“.fo eB&R at e
functi og ofipgigdomain is usually preserved when a particular domain is

i solated fromthe ' f 1.0 | | otein
chem stry techni h’fe@g%h%ggﬁ’%rc e%%%ggfghgfﬁ%%a%ﬁtﬁggﬁﬁgﬂdgpgﬁﬁ from
the parent pheseeiior audinnewR BiFHGtHRs Phagssars & agie b §FURERAR H5GEs each
donai n can ¢y Seild dryeealsstpactiires yhatodn oot be déteiminesl diregilpaDbtainitg on

i ntact or chinerl ol n r construct ed,
wher ei n th@cgﬁf%;&e‘?aég??gﬁ?% %&%ée%ﬁkgptggﬁcgg%@% ﬁggﬁn ?I\%% tﬂ%le f unct.i onal
dormai nd0of replacemamdcis @ dimesoagumingprpgesspthtdnyelyss Wisrative FECIEROher i ca
wer e gener giffeximAibNe anel refinendinsaind HeabY/IAnARRs METS0IBRMN8#HO5 - 16 The
amno ter milal JoRldulds il R3S kneANIR A Slllsth ity HbPE bRl N Thi s
~domain is icﬁ%‘é In_transcriptlonal activation and.in .SOme cases its
uni queness coRyaiming at deast|achemplogaissprision ias BerRiselyedakhe BNas6st i on of

t ar get gengoritheflatdwn Gtheaapé providefacsatisfadiory edtinmita of thampldisepl ay

syner gi1§ti?maage ﬁ%%ggjﬁgggﬁt_eractions with the domains of the LBD. For

exanpl e;” studres | and/ or deleted receptors. show &gsi tive
cooperativity of Thusabpsdngthed uyeles gencrrting mpinary mode)Rf & ases,
del eti on ofmelethiy opinditasiar domples whidske sthattusé cobedinatesegateor ' s

transcripti ty j_on. f ' : =.Bi.0gi ' BD is the
et conser gy b BricAling fied paiionti theHedahl golREoT AIEARTE, °
a- hel i xes tURIR/ARtI3H ligand compiskeceordingta Takle Aa‘ﬁ@@e@’&n‘&m}iq‘? 9for gerss.
The twozi rhelcrygat of the ankapwmmulkeade oraholegulan ¢dmplex- st as beshger
residues t%céggggk%m&fé erbEd SR SiftrAcHBA Peltldm! Al @Rlcr Stalidr i On DNA and

to align rece onmodi ner or  het‘er odi ner |nter_acei.P€ ari ous ani no aci ds
i n DBD i nf mpeiseulesommolerylar cemplex\whese sstayqtyge i, nnknowah fhasesagy
bi ndi ng. LithandeocaléRdBed droig thixnmodel Ard lddmbinetiheith aherubsepedd Ki-ghl y

conserved s ' | 1.ffe .

Subs dopr nday diftracllés! RRer? Snlglitlel of ebhefth difbietiebhAelin) fllp of

cont ai RPng thAIS{rugtare pilrqsscooRdingtemAre LRI b TP N B FAYPE Thi s domai n
al so parti cubjéctsd ito amyhweellftnosin anxiel buikling iang stroetureatefiaementc| ear
transl ocal i:ofh gl 13604 AREL adfrb Al AP BIAbEARikowh N s domain i's
the binding sit ,For Il gands, 1.6. 25 AR no ators, an nder goes

Iiganl:l-i Ind??&é‘ltf Hﬁ#d?ﬁisﬁ%u%arfllaﬂaﬁ‘&&wgéﬂa’éy% L@‘“ 'gi %Of the

Rotation and Translation Functions’, in Meth. Enzymol., 115, pp. 55-77
30 (1985); M. G. Rossmann, ed., "The Molecular Replacement Method", Int.
Sci. Rev. Set., No. 13, Gordon & Breach, New York (1972)].

The structure of any portion of any crystallized molecule or
molecular complex, or mutant, homologue or orphan receptor that is
sufficiently homologous to any portion of the AR-LBD/AR-LBD ligand

35 complex can be solved by this method. Along with the aforementioned
AR, there also exist a number of AR for which the activating or




As descri bed herein, the LBD of AR can be expressed, crystallized, its
three di Wl?% structure determned with a ligand bound (either using
crystal data fromthe sanme receptor or a different 30 ré’E@’Htg 8% a

conbi nati on thereof), and conputati angl- net hods used to design ligands to
its LBD, particularly ligands that contain an extension noiety that

coor di nat deactivating ligandsomaygintibe characterigede BhessprateiSsH% | y desi gned

li gand ( GhaksifiedasAReRieZ®Ostrohg seqiiele hesiobsky s difeadTehd arest abl i sh

its activjiy as an qg&n' rtial 35 agonist, antagonist or parti al
ifn ‘F’nsi}ﬁzﬁp and a%ﬂér?ﬁg

ant agoni s ty, as described herein. After such testing,
the CDLs can be The straetyrerqogsdingfespralse pegticplarhyssefid dagslve. 17

gener & i nghd-SPueturetdflciyytaloPARCLBDPARCILBD ligend 8 cofipsleséd wittuae of the’
CDL can then be fur [ ' L Eicati on_ e met hods
descri bedvm?tgif)r{ c#‘c?%lng %lr éel_"g{l ?semik;lﬁsiig S ﬁ’%ﬁ%@hé@@%%&%ﬁ@?ﬁtg&aﬁ ivity or
af fini ty tfe opdmabsites domimterastiopRrtysas chemypalcenttics.dpckidingr oved
properti egtefdedionosl ddintidale AR IHRYItoTs Witls the topiplegForséxamplepi cal | y

AR- LBD i i fi . h Ly f ' tl ' f AR-LBD i
roasur ed P espRE A 8RS dn dfa BhUCUAY ok crillaus BiSdeet &1 {3 LED 19
puri fikd different wipgsofspiveat plawsithg deteraninationsak whore eadh Birecohr 97. 5%

- pr ef er abl yo19énd BdicO réSidesirSmall rﬁSlcQ%d@lmﬁ;thlﬂdlﬁgmlyptroeﬂ'msl atﬂit;esgt | east
99. 5% pure. 0 9. 29%Rure s | !ﬁh‘ < pur i f | . 0k ed receptor

can be ob‘fad'f ?1%%‘ b%y&eg’ i vé‘n%rlg%% %&%ﬁl%%g&éﬁg%pglséﬁgﬁﬁ 8%]#10 |gl

i nt er act i @#HViBhr omat ogr aphy (HPLC), ion exchange chromat ography (HPLC), and

heparin af finit\AILHf SieécrgpleRBy refebrefotocaliovevimalitghsudied ubirgpatvelln f or

i npr ayed ¢r s, Ofs. i 1] : i j hi:f4 apurify the
nucl %Sre r%&%‘?@%# §%§fiﬁf§a§t églt\gbniﬁhq‘%gté}gg%gaﬁéig&%ég ‘?%%géfl dl’rS %é\cordi ng to
char ge, steshlufiomX-TayndatacdteAnRy R valpeof abgHh QA Q of keSS BSNBAPBYS M, and

t hen bi ndsdftvear, sueH ascXRALOR [YaletUnivelrsigg 992 shisteitaitest byn agoni st or

parti al_3gQillctliar SRl AO0NEE S, £0 Bhufilan 8abRnbels, SRS Surface

charge s en.re- ¢hr 0 r%c?‘g on the sane, col'um, t receptor
t hen el ut&azypol ngol. ﬁééiaﬁil&ﬁ'&- h&Y gfrf‘&é’g eptdeic FrgR8ved by the
ori giatal (@9B3n Thiminforrhhtibhenay thgs beéatsedaoapptomizelenan\AR at ur at i ng _
concentr gn 0 -Aﬂ@gnzﬂf € aeggbridts! Pareal nfktd BRARSARRIS) can be
prei ncub:é% §v|tst’ hanléS t lﬁsg n gfgr ilors’ 0 passing It oyver the colum. Mre
recently é‘l“lfﬁéﬁlﬂﬂﬂﬂbﬁé tPrﬂafL‘@I‘ DEW, RIS AANtAgMIStS ch as with
hi stidine pl acedsooprdihglyeml_je piresdrd ipventiom js alsokdi_ae;_:ted o laebingkimgo t er m nus,
and then it DOAR-DBPKOLE 26NRRAIBIS rngg%ﬁhmﬁfah a Pdkibh GRAREBD anknecht R,
Proc.. _Natl. ad. Sci . Usﬁf?\eﬁo' 88: 8972-8976 319 (&991 | nco‘;’ﬁgr ated by
r ef erzéncel?ga?g Bdnsran der %%@CH%BK@%%% AHRB GRS WA 1BD, it s
desi r abl deast awe of thet fallowing nesidBEs\W685,aL 700, E&phLriRN 0% SHBIB,| LThd.
ITylm cgl ! INPOS, £766, xtefbdh,E’ctE)ms, E%bo! gal {g@}'s%t, 17P3720#58! ngcs*t?a@pt r .ai i on of
i gand a e rESer n | % r ot ei n.

Li gand o7 P ek WA B2E5! Urle Bleroards. Mot o790, 31580000 The
r ecept or XY#ad|F 6, &/ 6iprld &8, FN7O, iIM780eMZ 8701859, i3, NEY9,1F87622
PCT/ gg00/5A05F878, L880, L881, V889, F891, P892, E893, M894, M895, A896,
' E897, 1898, 1899, S900, V901, Q902, V903, P904 or 1906 of AR-LBD.

For purposes of this invention, by AR-LBD binding site it is also meant to

include mutants or homologues thereof. In a preferred embodiment, the

mutants or homologues have at least 25% identity, more preferably 50%

35 identity, more preferably 75% identity, and most preferably 95% identity
to residues V685, L700, L701, S702, S703, L704, N705, E706, L707,




-18 Preferably crystals are made with the hangl ng drop nmethods. Regul ated

tenper at ur eygQilatfe®d 1S desirable to inprove crystal stabi Iﬂw?%hﬁ%qual ity.

Tenperatures between 4 and .25C are generally used and it
preferable to test crystallization overlda range of tenperatures. It 5is

referable to use crystallization te erat S

Br ef erabl y Q@$0E'Z§%;y%ﬂ& R0, B 81 R §§yY%§§ Stﬁﬁénh%g‘”( Mi& Fg‘{%t with
AR can act 13m4MA4BNVIR6, FIAT, Al748ad0THStG7501 RF6R] ¥V68) Fant AZIGS,

ant agoni st Ofﬁgﬂ hamadoo M lisbbIRads, HBduc skreoTReT RS PRAL8sOANTES

t ak | t’ d t
ot Pl e 88 N80 P PSS, 3. Hibl, Madi ASG6 SRRS7 RS JB88,T! Cence
t ranscr ispt i$900,5V90%r QPO ViOod|, PI0H orcigdti of AR-LBID drindingysibes.sever al

di fferent Ilgand A r I

Ant agoni sts or pa@%ﬁanﬁa oni golnnlb Ehg td%%‘rég%d;{% %rrglg e n’?éa(%

i nduce conf 6atastaspge %?FHH&@SCQIHHFSH}&%@a%étQ@SE&%W FP&HQE‘?‘ |"ﬁf1"|1 onal
regul atory pigyahé ireadablepduta] wlhegttmadﬂeyddtallerchﬂﬁlrmdrﬁ thmsumsurd3| ndi ng of

an 3t 890N 3bo Yin BRI dn AR ZRYA Lwllgaggéake 5 Rigia"

therefore t an ago artla agom sts,
or par t10al hﬁﬂ'&é@ﬁﬂ%?gs WP%@@E{SFB??‘ rFEPmQ gq‘?cﬁ%’épﬁﬁﬁ/ part of the
~ changes in bh@kb@ﬁ@ﬁtms thaahase & root miexh byjuargdeviatisndromnttegoni st s,

oo rrel ! veobaclBond BILALHIRS SHLIBE ofNBL rhdlk! tin @mqula{@fe{]@al%o e Thus, a

parti al ago uce. Some nf or mati on
changes i ndUlﬁ-ﬂil%?‘réaéﬁb?t@atérﬁamgfg@ﬁﬂ&@: aC‘FQf%‘é&lt‘N ¢ VOVERHOLJE ot her s,
or it nmay owheréimdsuid meldcaildof htvlgaslar @ompleb id defihed bgxthendet ofs descrl bed

her el N1t NeHAlCkIRD c?cg'd[iﬁ%t%gttﬂf ﬁﬁLBﬁﬁR-i@ﬁ gltha HcRBrdifg ol TR

i nact i ve, has ressor agonl st
|i gands | ndgeesh%raﬁmm |§% @ melggulecar meleq @r%@@&!@rs%am 9gUE he
receptor bebavkiy aR66t ﬁmhnvs?qumtdwiaﬁm f0ns therbhakbone atempsasfsaide

expression 198%%% 'ol'pﬁ ﬁﬁﬁgttﬂgﬁ ‘}ﬁﬁﬁ% ?ﬁe O?nt?ﬁﬁﬂ{grﬁt?l%t'ons sone

of the knomag%ég es an ese are |isted
herei n. Heafm s-rerdekie daiadrragedasdivmg ‘iﬂ”&@éﬁ?sa daqisteragsr bi nding .
to the 20BD aixteriaheheodetiutithi £ dirbty sé¢thef thaoHintgreakiabld dgandoztn@dslﬁ@g &BD. 35
Conseauent | ¥oudld: SXLERGSH G ThER o BBRGLY of fhe IBA BRI RiRALORY Dot
stabilizes e bindin oC rotern b|n

01/ 27622 PCAnARd-BIA B 1?9‘ %%%qutrrs thEablsphcwhighs vHaen gﬁgdmmf‘}pl cal y
such cheni cefith aseetnd setvof mahine deqdatle alata @omprisiamarK-rayl ecul ar

recogni tion fg.gf_ra i ndi ng
cavity %f ﬁ bﬂr%%t%ﬂdég@ig g%r%gﬁelc %Ip@ LJt;‘gr [ s ag‘ggnam C
proces2 \AhFHHCt‘ngMSa?%é‘ wmﬁaﬁmm%“ﬁgh }rmwtw% ra.‘P%@Eédlld

conf ormat i ofirstBet dof ldate atidveridi sepahd st of et cain détermigesdéeasii r ecept or

1 18 i i S S D L o
t hr ee- di men8¥ e {?P ?’es%filfgﬁﬂéf"? ghday ﬁﬁw‘qlﬁ?‘iﬂr}chﬁefc?ﬂg‘ﬁ@'@t ry such
as those The present invention also provides for computational methods
30 using three dimensional models of the androgen receptor that are based
. on crystals of AR-LBD/ AR~LBD ligand complex. Generally, the
computational method of designing an androgen receptor ligand
determines which amino acid or amino acids of the AR-LBD interact Wlth
a chemical moiety (at least one) of the ligand using a three dimensional
35 model of a crystallized protein comprising the AR-LBD with a bound
- ligand, and selecting a chemical modification (at least one) of the




di sclosed in EP 335 628, U. S. patent 5,463,564, which are incorporated

herei n by wgbpizgiace. Conputer programs that use crystall data when
practicing the present invention will enable the rati ona‘&qjgg@ | i gand

to AR Prograns such as RASMOL can betgised with the atomc 15 coord| nat es
fromcrystals generated by practicing the invention qr used to practice
t he i nvenchemiesl meisty e preducs aSeapnd foeRYcal Ml ¥idha/SSFUCtYEE er ni ni ng

t he structhaeésithévdtoredséesior irgaeasds anl imgradtior beaweenptingimiemctingh as

I NSI GHT and gp&| to

i nt roduceaﬁuv%ru%bures co;ladé tﬁlg]o og)é{k%h % eﬁf}g Eél}h P%}gi and

bi oact i vi bptuegmie H&ﬁrm%@é‘éﬂa& ?PPF"&&FPB B’rﬂ:ﬁ’ ’fca protein and
noder n5r e pagitsf o ehe riatand tiorpions) assays descri bed herein and known in

the art in order lh 8{,&,@_@&1&]&1ﬁl%rtﬁydééfﬂfeﬁre}%%tlr%ﬁ?{o d&)éorrprl ses o

conput at i onal rre’{ srgnin I . gan
st eps: 25dgylga@?&aﬁdmg¢§l TRSEBIPT-SIBCHE HEabAs Awnm Suel Gyval Ard | BD

i nt er act s thidet dinterfsidsdl sthecoural infeimatiof ad genarite@yathetic ligands gand usi ng

a three bgharmrtedﬂll%d%'i' e tmciz?nit?ﬁnﬁ? %marigeé%? thE %%9@% fofig an AR-LBD

with a I"gan |ng chem ca I.cations (at |east
one) 9 t kBD.i These pRmpPMAtio arly usehyin 49ERIBE noi ety
with a stadGigonist, (paehél‘@gomde@magcmlst or parmlsmmgonmt@r&qml tbet ween
the. inte SRILP edtothe
mterach%lgg%h?v\e%m &}r?ltwg?gctnlt%% gétﬁﬁﬁla mﬁg |tr t chg?n cal :
moi ety. PP@?%?%TWPH@tPEtW i\ mf&thaéam"%?éé%l mensi onal
35 nodel bae@faaiainddr by iganfidndoged soolecyiao eychtsydrat adeerithat i ves to

pr odu met hod WO

01/ 27‘52 %F%L@gi)ﬂ?g’?l%gg 155!5 éurllgégtfsl g?rﬁi }Aér?g?ﬁ(gi Eﬁ%ﬁﬂée!sl n t,nt eraction
bet ween sRFeVenking herporgnalsaorginaton of es%ﬁt&'aqoglaﬂwrfe SEHERifen

nodi f i cat aaratataldiyoccsrireg llga:m:nroﬂhenmgamq& thetpeionad the mdemrallp sai d t hree

di mensi ong E\Eﬂﬂ%hg&dgﬁi@{é‘é%ﬁ R AW iR A el mkhegad derivat ives
Fadep

to produc n preferr al d selectlng
uses sai dﬁg Ardoes be,pss llg W@‘ﬁla&“ t° B5fe of the
i Nt er2@t i nepepbon activity tsa Vasgisty bﬂﬁmmctawmdm S703, L704, N705, E706,
L707, Gr08, E708R i&hown ®/com ﬁéé?ran@ﬁé%orﬁﬂx%% asTliBwsW41, M42, G743,
L744, M74g V746 F74z A748i . R/52, Y763, F764 A765, 10 L768,
F770  Mrsél 2 yegablegming-derm f’z?m%&?'e T877, F878, L880, L881, V889,
F891, P892) alagitly ddsdérvedBDNA-BERENng E0aTain|(BED); 58€0, S900, V901, @02,

V903, P904 Qﬁeééélﬁaseé&&egmxw@mﬁnal ngsﬁaﬁsmaﬁl :Eh‘&u@?ﬂ.ﬂi@ form contacts
eract| Q am no aci ds

th
e 180 Lo Taie poSulisy ERTRSER NIETNE ORI PheSUA TR LS PRRRMAG of i he
ligand. Gacromaplish difﬁﬁrentlfmm adttwuglt thendemmading can ipiluencesgachli scussed

herei n angitier. PhEaepdRis fuﬂ@ﬁ@ﬂ%‘f ach&héﬂﬁ&suﬁ@éll)bﬁreéé?&&f whead manual |y
once the three.di n5| onal Nat ur e

375( 6556) PRH pigus iR R Femaindshof g pagein Vsifeoe
di mensi onedn prefiein cbamisiry teehniques asmefiuidredompup@nand t he at orrs

of i nder agdrhBEnE BOsesHrd fe BB Bt pireatitJsibkdIAb Using conventional
molecular biology techniques each domain can usually be separately

expressed with its original function intact or chimerles of two different

nuclear receptors can be constructed, wherein the chimetics retain the

properties of the individual functional domains of the respective nuclear .
35 receptors from which the chimerica were generated. .

Amino Terminal Domain



apart. The invention can be practiced by repeating steps | and 2 to refine

the fit of wbewbiespand to the LBD and to determ ne a betteréqlmg}g%, uch as
an agonist, partial agonist, antagonist or partial antagonist or M 25

The three d| mensi onal nodel of AR can-H&-represented in two dinmensions to
det erni ne which anino acids éantagt the . ligand and to el ect osition on
the |igand for ch%ﬁ?‘%fﬁ%&fﬁBﬂ‘%ds Eﬁ%p@sgé:onf’?@’e?rﬂ%c&rgﬁ with a
parti cul ar domaimsacThisotorpairess involvedt indzbnseripGomral adtivatigi anddni on. The
chem cal moghifl ealddits ‘Eﬂﬁﬂﬁéné@sd& gjheaue s%féca%%éégtormuaélhmgl ng a two

di mensi onal represent at ree ., di nensj onal . nod e or by Ghemcally

synt hesi zi g fet Y?%H%%’I% BFOEHAY PSR 1§|r§8epmré§m t I#‘ A ani no
aci ds abt ercamhdisptay symetigistzaand antdgoniktic ingaactions widatlke domminsiojand.

Di st ant am @ [aSHdfofbRadl gﬁgm Ca?/esrw&h xhﬁt&f&ﬁté}fd dﬁ‘&éleéé&ﬁrécb?@&% bef ore

chem cal ] f| cat) on. tion can he. structure

of the i gzﬁ]i’d’“f BORHLIvE %PRE%PV‘FX "H‘i’é’?o T OPEY FPRRInA d%%‘{’%’iﬂs ani no
aci d usual Iy sumé eas¢s,4lebetitin Méﬁﬁéﬂﬁf ﬂ(éﬁbldﬁﬁﬁé.ﬁﬁﬂ@ﬂl abdlislatlyst r ons away

fromthe lig rﬂrﬁéﬁéﬁ@ﬂgﬂom&iﬁﬁ ddtiosls. chem cal noiety is 6 to 12

angst rg Jyoma ant am no acl O'ten distant amno acids will

not Hgstl%N Mb@@?%@ bi ndi ng caV|ty for the ligand, they are too
far avvay from t heThedaBD isathieampat t:oxmsieraecﬂ)domamofl‘hﬁ DBDdcorgataytwg. The

i nt eractioméﬁaﬁm&@%ﬁwa Bllbibs 2 @satai@fponphlégawlamsgﬁetcan be
BSRAEI ERE

.made by an act | O,E ature._ Usual S
_interactio REFTSof PE WO ARG HNBETY on FeCPRARAIME | be the
result of amlhlydmmgmmctfmghrngsmu&srmo:ﬂ:rmt nwdleaxr eecepdrs tcspenific grfgedtphobi ¢

i nt er agi 0%1(—}?\1;35}6 BNA YAl S dIPFQShEAT Ginofiriet Br HRidrBRneF Lh@itackd. { he

case of th IC Lnter IS recogni zed IS not a
per se int DATHRY R g m% UeRGSSRAMINE BFENEeD tWBtha?‘lfaFHSP%?%e usual
result, i nrpaept,ordﬁnichénmm sion of water or-other hydrophilic group from

~a hydr ophotndg ﬁglb;gq@&,fgﬁ qyd;,gaﬂr enhanci ng the interaction of the LBD
-and a |igand can Llhe1 ﬁ by ca cula 15 or tq‘fgtl ng .bi pdi ng energi es,
conput ational |y or™f l?ﬁ]é? ‘Eﬂ)‘?‘é W‘f%'ﬁe&"’ gaBpin, 6&% in the
art. C2em dategriigiof |sea¢nad>d$ff@mehtmneubedﬂmarrfs Brimpoitant ftn‘tlgamil ons of
an atom of ok %’i’&t@&'xﬂoﬁ:@ﬁle}ﬂ%&{tﬁfﬂxﬁ tﬁ@@ﬂb 98¢ il d1C
hi ndr ance onmmn rre,gﬂsédgp an% n;? I nt er ac Ll on of .the 20 LBD
bi ndi ng ca\ﬁ HF%QCHX’LWV ISAPHaHR AT aﬂ‘i’é’llﬂﬁt@%ﬁto ﬁ(/@l‘ﬁ‘?wsdl so
provi des nnndmmhngdnmedeatlmfxynngleacchrq::m]mmmmandrmdnémmmdlr ogen receptor
activity. !%h‘vﬁﬂ&n”ﬁh Bofsn tﬁﬁrﬁarﬁam méﬂﬁm@é s&érropﬁrgagag jo identify

t hese gpnp For ~exa t est Qu that fit
spat i a?gy %H{]B’%%am*’@%nap dereges Pﬁ%‘gEBE}HEF?‘EEPH n&tbqrbq rfé"tséégeéccor di ng
to Tabl e Aasdletaidécdhpereint hr ee- di nensi onal structural nodel of AR-LBD,

mutant AR LBD of  ARuebBLEq MO8, The DHIT) bPAR 4 8iex g%é ure_coordi nat es
of the Ii gand QN‘[}% }'Sll te % cuI ar no_acl 685 L700, L701,
5702, S70357% ghrge;fimen ered withs leppt | o73g,
Y739, 30 SMG,HCMP@CT MBirEg CIyAAE] d%WPIﬂMaME%G:e}FthI ahdiferent 49, G750,
'R752, 3§63 redeftdr o dombifedion theo A tadi8fd1 n{&ﬁéds ket to F876,
T877, I:878t1es1 Oliga 8c§s to 1¥8§J%D parjf_icular%y ’11gE8 thg/%:3 s(B:gnteun an extension

moiety that coordinates the activation domain of AR.

Once a computationally designed ligand (CDL) is synth'esized, it
can be tested using assays to establish its activity as an agonist, partial
35 agonist, antagonist or partial antagonist or SARM, and affinity, as
described herein. After such testing, the CDLs can be further refined by
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PCT/ USOQ 28495 -22 features it is neant to include, but is not limted to,
van der Vgai&atmgt EBBadrystads whitirla @2j2in boandi mghlerltmba'a‘,‘he ehctahapf e

| nteracti giz*bs f{l%’lgfm&ﬁ Yt B ch kil PhGRfiEatigh er act i on and
dipole in t|on rn tlvel I N con nc |on )
t hr ee- di n@ﬁ@i’ %Fieﬁc% 1J-’rl’é‘tl ° fmension @'ﬁ Bltﬂle‘rPﬁ"g? the can be

enpl oy ed a@uﬂeys og affinity efthec CDLomngpd nmalee secondt garteratioARDibs|whth or s.

Conpoyyn gxe&;e synt hesi zed
and scr een | nhaél%_%e?ées gl%éc?{ea}t;%z? @é%éﬁﬁgﬁn?ﬁ{%a b?‘ corrpound to
t he AR-LBD. ’é?ﬁ% 1Bl & pusfig tP OROgEHSH °BF%°6 WeHaP- AR
nmodul at or Budify bﬁAR:lﬂBD isuheasmedamtluSESéd\GE masseapectrgmetryiahdco, in

vitro assﬁ%%o?{/ﬁl%ng HPL hﬂ(ac BﬂEd@ﬁ@ﬁ*sc ﬂa‘iﬁ’éétiﬁn {hesa beLbpdse ey al so

i nvol ve no aC| om AR-LBD such as -
V685, | L7097 oRuresen 87 S oprelerably a Ev@? Diregr SBOHR PGS  Ori 1.
A7 35, 107 3 7mof¥ pBcieYaly, atSédﬂ;Q%&ﬂquéﬁSQCFAaqurb744 M745, 15 V746, F747,

f;‘;g HWB;‘Z Egggmt?%’g-?puﬁg@émoﬁz%ue ﬁ%ﬁ%anh@&%ecé:pﬁpcanyégéb a%EIgégig kﬁgi

MBOS, ASdRy cemventigrnl teghaiguesgsch ggdydro B‘E’C W%&Cﬁﬁgm or 1906 of
AR- LBD acchmotinatpgtapiy HBLG), idn pxelﬁmgfedhmmmmgmphy (EPLGleand on can be

descri be%é’ﬁ%ﬁnaﬂ@n @H%xﬁtatdé}ﬁ thod of designing an androgen receptor
ant a I st r nandr oni st _coppri sing rmning a
stru%%re of a %%%F‘é? ?&&5 l}fﬁ%ﬁ ﬁ’ﬁ‘ﬁ‘ﬂff’ve Wc?t%lﬁo‘?flé%' ldﬁﬂl g a three
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provi des % tructur . L hat extendc? hsﬁﬂﬁ gtﬂ iﬁﬂ |rH1:g site Tor said-
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ant agoni s‘ih E'H’}FB l?ﬁﬁf &)%ﬁﬂéf‘g}en?ﬂ}l ’tg"e ggl?t%ﬁ‘g ?ﬁ%’é&gcﬁﬁ‘ﬁ?ﬁ am no aci d
of an AR-pd3ition ofthé higended se¢dnthr are removedhy the osigindlesnlumin manet y of
said 35 witHand el diadh'%@ﬁtdi“ wRQal %ﬁ'ruf&lﬂfé c&izc?egagd%&i@bfl ze382r9 gtel 23
conpri si -

oy el ecﬁ%Tq'%a?rq *éa%ci iy P® Bitlinn éﬁﬁﬁf& PRl an BF PRERFPRISd Hon cal
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g*r‘ne nmoca' SRCEY wRaC RIRANISE piedfhd thOERA AT Hh %rQFelﬁ‘eSJ 13k fleracting
amino terminus, and then using a nickle chelation column for
purification, Janknecht R., Proc. Natl. Acad.Sci. USA Vol 88:8972-8976
30 (1991) incorporated by reference. :
To determine the three dimensional structure of a AR-LBD, it is
desirable to co-crystalize the LBD with a corresponding LBD ligand.
Typically purified AR-LBD is equilibrated at a saturating
concentration of ligand at a temperature that preserves the integrity of
35 the protein. Ligand equilibration can be established between 2 and 37°
C, although the receptor tends to be more stable in the 2-20° C range.
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30 stimulate or repress the expression of genes. The receptors may also
have non-genomic actions, some of the known types of changes and/or
the sequelae of these are listed herein.
Heat shock protein binding domains present a region for binding
to the LBD and can be modulated by the binding of a ligand to the LBD.
35 Consequently, an extended chemical moiety {or more) from the ligand
that stabilizes the binding or comact of the heat shock protein binding
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Preferably the method is carried out wherein said three dimensional
35 model is generated by comparing isomorphous ligand derivatives to

produce improved phasing. Further preferred is wherein said method
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30 computer, manually using a two dimensional representation of the three

dimensional model or by chemically synthesizing the ligand. The ligand

can also interact with distant amino acids after chemical modification of

the ligand to create a new ligand. Distant amino acids are generally not

in contact with the ligand before chemical modification. A chemical
35 modification can change the structure of the ligand to make as new

ligand that interacts with a distant amino acid usually at least 4.5
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vol ume 26 rfeBEr ing eavity Bith threactivation,de I|'ﬁa§bnt ained 1.0 nml of the
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Sul fate, 0.anembiasions thereofcasnhe russfédg 1dentyly tr!;!ese RPRepgs: t Fore, 0. 1M
Na Hepes, pétamplel éésgeonipsiindslcad ba%mudeled Rh&t 0 Qpatially MhwdnhSuARat e,
25 LBD as defined by structure coordinates according to Table A, or using a
three-dimensional structural model of AR-LBD, mutant AR-LBD or AR-
LBD homolog or portion thereof. Structure coordinates of the ligand
binding site, in particular amino acids V685, L700, L701, S702, S703,
L704, N705, E706, L707, G708, E709, Q711, A735, 1737, Q738, Y739,
30 S740,W741, M742, G743, L744, M745, V746, F747, A748, M749, G750,
R752, Y763, F764, A765, L768, F770, M780, M787, 1869, L873, H874,
F876, T877, F878, L880, L881, V889, F891, P892, E893, M894, M895,
A896, E897, 1898, 1899, S900, V901, Q902, V903, P904 or 1906 can also
be used to identify structural and chemical features. Identified
35 structural or chemical features can then be employed to design or select
compounds as potential AR modulators. By structural and chemical
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data was car rMeg6pM78H¥,IB68hESFR] H8GTH, BR76, T8THa08878,A.880,ds%81, V889,1993)
in CCP4 St udyedibeksnsh, (83 RbCSISN) R0 150 AR 1sB6TSHOA0EB10S 29
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Processing ( . N ‘Bailey, S, E p 56-62, SERC
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crystal s have the synprifenrednfiettyrl efidte invehtienaasn bé deseribed alsa honbi ¢

space group P ' j ] | — ni&6. 27 A,
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 synohrotron al AT GoNNGidigoliR (kiHe Pl bk llchei iRl ibddl 1ol Rk ARed

descri bed above, was ash-cool e %\%n .1t Ip the reservoir solution
(0.877 M Na Tartrate, mﬁmmﬁﬁég}g_gw . %%?Fizsonm NaCl and 20%
d ycerol 25dded, and 2) hssleqiiraratipast one chenmicel stodification d06aid agdrest dat a
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diffracted to better t} ol ndexl n nd progessj ng of the 15
measured intensity datRPRIRS gg?f?%mgqm%g?ﬁénmﬁg t‘?&f?ﬁ%tr’&as"

one protein domain important in AR biological function.
Another preferred method of the invention can be described as a
30 computational method of designing a selective androgen receptor
modulator such as an androgen receptor super agonist or antagonist
comprising: '
1) determining at least one interacting amino acid of an AR-LBD
that interacts with at least one first chemical moiety of said
35 ligand using a three dimensional model of a crystallized
protein comprising AR-LBD with a bound ligand, and



package (Ow noski, L. (1993) in CCP4 Study Wekend, Data Collection and
Processi ngydgpaveger. L., Issacs, N, and Bailey, S, Eds.) RJSE’D%R‘@% SERC
Dar esbury Laboratory, Warrington, U K ). The data collection a

processing statistics for both data seas-are sumari zed in tabl e 2. 20

Structure Determ nation (Ml ecul ar Re acerrent) The str r
det er mi ned by t he Zle$9leeting & ﬁgqaéﬁl? eF‘é‘ﬁ‘F]a‘E'Q ?I[u HPBgram AmpRe
(Navaza, J. (1994) Aamﬁﬁicaimomqtmmtmmcpa{:kagm&dnemm&mdmtywaﬂﬂacemant

Acta Cryst. D60, 1574 | S2arohi adiing donei n
(PR-LBD), which 25 rarhgd /{Fs%hﬁgﬁ%g%? SheaARe o telRtion B di

0 Se nce honol ogy to
AR-LBD, was used asittpeaciing & %ﬁﬁf’e ém%ﬁimaf PR-LBD
(Proteirs Data Bank ¢ahpasstto smdantaﬁ&)lohyaetw&:émaasi &tBragiting éhknore 1998 °

393, 391) were unrm%ﬁﬁghgm‘ts Endil gfg@yal of the lIigand and

sol vent nol ecul es second nol ecu ar rep acerrent search was perforned
with 30 a theoretical nodel for the AR-LBD provided by the MvVS/ CADD group -
(tabl e 3). HbweRt, aBGvil be andeestgad dbyahose gfiskill betheartsgpen ithis t han t he

AR model 1d1§ﬁo\é§re 101% r%%@upéﬁggéd)blgggn RS 4B 'u'%e& Ngaripugsequent

refi nement oth strugﬁ; ave equl val ent, res ? th no
nol ecul H |‘Pﬂ@?E&ﬁ‘f§tf%aétﬁtﬁﬁFt% ?18 =l B Geen ¢ SF(S’ Glso?g:'é‘ 2: Data
Col | ecti on ghedar®r OCGSSI ng Data Set Dat a Set 11 Date 5/19199 6/17/99

- Source/ Detector Ri ‘éﬁgﬂmlﬁ@oﬁn ‘7‘1‘1_9150@@3 iieﬁl@&é I'l Bruker 2x2

Wavel ength Cu Ka Crystal to
plate di stavad a@mlw s?@“?‘??ﬁa nélgédéﬁﬁ? er

Qbservat i oWﬁ@ﬁ;r&QﬂeAhﬁchoMmﬁsdﬁdR—wmg/anﬂH@tdﬂﬁQ000 Uni que
o1 ectignscdiiafiphed e 08 ach b #or 8l Lindd A Ungls ohi Fesol ut on 2 4
I\/UI( tiplici t‘}‘s?@:e? ge(nvﬁsglaée{n%)nd%%tfy ﬂnrf ‘f—é}/ﬁ? PB{\V‘%)EQZ{%Z’P&%’I‘E .5% 10.1
% (25. 6% 2farSpedep@.oThisPaadpRterRysiddithen gefietdtes the. syBugturdl 66. 43 A
78,0 g ookt Hioes v e g =2 s
Mbl ecul ar R&SPB@MF %‘r‘f%éseé%‘iﬁ 8%%%8% t’ﬁ* Bb(gg BFIRERP o del -
20 determined. Design in these modeling systems is generally based upon
the compound being capable of physically and structurally associating
with AR-LBD. In addition, the compound must be able to assume a
conformation that allows it to associate with AR-LBD. Some modeling
systems estimate the potential inhibitory or binding effect of a potential
25 AR modulator prior to actual synthesis and testing.
Methods for screening chemical entities or fragments for their
ability to associate with AR-LBD are also well known. Often these
methods begin by visual inspection of the active site on the computer
screen. Selected fragments or chemical entities are then positioned with
30 the AR-LBD. Docking is accomplished using software such as QUANTA
and SYBYL, following by energy minimization and molecular dynamics
with standard molecular mechanic forcefields such as CHARMM and
AMBER. Examples of computer programs which assist in the selection
of chemical fragment or chemical entities useful in the present invention
35 include, but are not limited to, GRID (Goodford , P.J. J. Med. Chem.
1985 28:849-857), AUTODOCK (Goodsell, D.S. and Olsen, A.J. Proteins,



30 (PDB file 1A28) Program Used AnoRe AMbRe Resolution Range 8.0 - 4.0 A
8.0 - 4.0 A Radius of Integration 25 A 25 A Nunber of Reflections 2.393
2,393 35 NWOMR7E? Atons 2, 019 2,094 RF Correl ation (2nd REHYRMEHS 0. 16
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electron 'densi 15 ”a&tﬁﬁggrlgge&gb&{hwﬁhas 1hi}f 08 AUl by st blthor

exam ned using nol aphi B ram a| nﬁé k John S.
(1988) " CHAlaN-empty pstise Sitg o fmtionally lcksd BRyPaqmPorten F‘ Bhi cs 6:
224 15 225) HiviR fMesiddef Mﬁé@ypﬁdﬁdemgnhachidw(bumae‘emtduaued toSever al

residues, OO, ARt R b1 gcgtwbgg@ .61-78)isay ver e not

seen in the ensi’t Wer e_ r enmoy omthe nodel. After the
second cy6l eprF@g(iBﬂﬁ?ﬁAsﬁ?@aﬁﬁT%’smé’&d o the nodel. Sol vent

- ol ecul es were added‘hwﬁﬁ'éeeﬁhﬂfvenmhas%sqndatstadqtobmM\R-II]-BIIEdeCUFe 20 and

Fo - Fc electropn den ]_eq@m Ll debshistept above 60
. After fc?&‘{]%%?zéé%?tgﬁpﬁ%%g%&ef nemahtl;1 ﬁé}ga?e lL,Hf YE.x@lr]%atlon of the
eI ectron denantgg@w@ﬁ/@a pentiahagerist gr partiakantagen &h nol ecul ar
refitti ng st idompeRdRenh prbeesdosfethierinsentions egi ons The density is clear

except f sone Of V\Eﬂ% Hll%gé?n{ gﬁ@i%n 1%%93{65 qﬂ'géﬁécll Yo L@ etionr idhieiresan

hel i ces andII was  a the PR structu Table
4: Refi nenentprestate sapesr gmmg adm 1P&?tFnPg aéheﬁ%ﬁ tye yreyst o 21%‘5?. ons)
to 2.4 A Cycliodulhdr, mrefetably dh dritggonisd onpaetial ﬁutag&&xsﬂ: ¥dergifisce by 8248
waters R o 2608 aﬁﬂtﬁ%%ﬁ&%@ e B d S0 watars: | = 20700 35

e present invention is also 1rect to a met od or treating an

25  age related disease comprising administering an effective amount of an

AR modulator, preferably an agonist or partial agonist, identified by a

computational process of the invention, preferably wherein said age

related disease is osteoporosis, muscle wasting or loss of libido.
Compounds identified as agonists, partial agonists, antagonists,

30 partial antagonists or SARMs by the methods disclosed herein which are
active when given orally can be formulated as liquids for example syrups,
suspensions or emulsions, tablets, capsules and lozenges. A liquid
composition will generally consist of a suspension or solution of the
compound in a suitable liquid carrier(s), for example ethanol, glycerin,

35 sorbitol, non-aqueous solvent such as polyethylene glycol, oils or water,
with a suspending agent, preservative, surfactant, wetting agent,



Part I1: 2a data (15,067 reflections) to 2.0 A Cycle 5 246 residues Iigand

32 wat er swB oz O % Cycle 6 246 residues ligand 57 wa % WO
01/ 27622 PCT USOO/ 28495 -32 Cycle 7 246 residues |.gan38§@5@&?‘té’§s R=26.7

% Cycle 8 246 residues ligand 106 wat@bs R = 24. 2% At th| S stage of the
refinement, the higher_ resolution data c?l | ect ed Jt] synchrotron
became avaifleusiring ¢b Gelogng agestafiltsrmatiye ‘ﬂ%‘rﬁjeﬁ’!m 9’@?’é§a\ﬂe % perforned
with the 2. eﬁaﬁléd froirta ﬁe&ﬁndﬁhﬁab%p@ﬁder rEM exdmplesd postdeswi ng t he sane
pr ot ocol . 0% of 106
sol vent nol egltla’ %ﬁiﬂ‘#l nglﬁﬁo% | ne L?%&?énst?%ggfoasr%eﬁﬂé %rs}sevr?\etéecgﬁ%n tabl e
57 10 Tabl ece1 beirhenStRILFE REH WRTAFROERLA SREE%?%PPoﬁ“ﬁ{a‘h@?é‘“IDC%“ 2.0 A
Ref | ect i9pnsbe pré}faredRrdmcs powdér 2oAtainingesctde. ifgrediént; suesoshiand246 ‘

(672-917) # Que 2118 qﬁ% é‘:f%g Wl £ tlons
bond | engt hs‘g%e uﬁ:z?}‘ oﬁigng{i Eaagelj&é) (FfiaLJ%q)Et E;}i) ?ﬁiﬁﬁ? Average
B-factors PB®@Y &l pbamy.

B-factor 2%oth 051ﬁon@e®rample@mﬂshchmaﬂ<hf$mdlndér lmaagtesmﬂusheandtcAR— LBD is

conpl ete fcs;tg,} tslagtb%% %r Jsa! g E‘gétzﬂﬁercéxﬂﬁoyzé 'Hinaxi%ef@.néx&% 1d 0 918

for the LN SI§ 0 tructu W 0 PROCHECK
showed hl yrolyviawiseelid nsh T hesabis %ﬁ!}%\ﬁ@i’ ?@quhnafﬂi-?r%glmj type |
structure, ddamﬁg, b?koﬁﬁ(inbhﬁddﬂlﬁpam‘ oft the: acdraien(s). dficaddifidf) aatiee not seen in

the el ectr O& %&?ﬁaﬁ% Ffrfhulgﬁ.gpﬁpﬁkoﬁﬁ%ﬂ%ﬁ%‘%sems g cg:ﬁfﬁ%sﬁl %/hgne

resi due before Irs hel'|

wild-type sttﬂPlR,tt‘iﬂ‘%Pnﬁ’a&aa ppd f‘?&hlgg %M@%?@ﬁtm§MCﬁﬁ
C-term nal tedorinhef 4 aapsulecanche guesared Aising r8dfihe aneapsulagimen i n t he

T o A P o s S e

hel |;:e and. 10
(resi dues @@1@5{}}3 }@OM%S'FI&‘H&‘FWIC Vﬁﬁfeﬁ‘ %antm‘
pol y- al ani ref. acti®eGbn2pddid BGd highGhak¢ttar weght Eol}mﬂmlcantglm lcangbeAs

expected, t 4 B O, I cture as
t hose of tré}%géﬁber nugai%g B%%:i e %legéﬁhc ?;Q{;feeor(y gaﬁ%ggn%{lae%ﬁ{eg is fol ded

into a " hel‘i%%l’o‘é%ﬂdlw Y‘??d % Tésnfr’r?é?rf brégdl % e four small
pi eces 26f hetamplerlapid dagaffimgr fractishated coconut oil can be prepared and

filled into a soft gelatin capsule. Compounds identified by the processes '
described herein which are active when given parenterally can be
formulated for intramuscular or intravenous administration. A typical
composition for intra-muscular administration will consist of a

25 suspension or solution of active ingredient in an oil, for example arachis
oil or sesame 0il. A typical composition for intravenous administration
will consist of a sterile isotonic aqueous solution containing, for example
active ingredient, dextrose, sodium chloride, a co-solvent, for example
polyethylene glycol and, optionally, a chelating agent, for example

30 ethylenediaminetetracetic acid and an anti-oxidant, for example, sodium
metabisulphite. Alternatively, the solution can be freeze dried and then
reconstituted with a suitable solvent just prior to
administration. Identified compounds which are active on rectal”
administration can be formulated as suppositories. A typical suppository

35 formulation will generally consist of active ingredient with a binding
and/or lubricating agent such as a gelatin or cocoa butter or other low




bet a- sheets; one in the core of the nol ecul e between helices 5 and 6 near
t he Iigandap(jtiﬁlzyéﬁtsite and the other formed by the | oop between helices
8 and 9 an ermnus. This latter sheet, also seen RT{USR0/38495 BD 10
structure, holds helix 12 in the cl osed,zagonl st conformation, close to
and capping the ligand binding site. Lack of Dimer_ Formation Studjes have
i ndi cat ed t hateltihg vegetahjeor synthetin wesns, fatn ddentifipd gemporads whichy) |
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there are no rel donai ns r eover he. hommdi nmer
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for the AR LBRoukd nbhdeGntenpretedl as ajlimitatohdhereone t he groove forned by

helices 9 an reby obstructing the contact region between nononers
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in RXR and E Wet her_ t bser e} di meric
state of the%ﬁ'ﬁ? P'Fﬁ'?:’ M’é&%ﬂ?ﬁs #?ﬁgﬂng%a%gfﬁc%gggpof t he
condi ti ons uddgand:Bixdis@ DBain st al | i zati on remains to be determned. It
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een truncate renopve an nal . ext ensi_on n
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bet ween AR L[ilbrar;d(ClBﬁtf&ih)Ilﬂlj?CRhe'lT‘I;.e|p§'lraei7§%5 qwem:e simlarity, and as
eXp_elct ed, EE ATQ‘G')@(GG@PI\M‘@M’FGTQM@M‘ZT@W ILBND @nuerl .
simlar w eV|

bet ween corr g%ﬁé”%&%%f%ﬁg%%% ﬁﬁ) Aﬁt n%s hel i x
2, but its hekpressedias & dngion prioteintdriven by thRY promyter qfanﬂ'QB@ase of AR

whi I e heizoce%eét%rqmvagexﬁrt% iABR{de/ars MNitdranioiad polyHiSigirieStag i@kl ne resi due
at position 868 t

o th Eheor o RmBR RERYRES ale thﬂﬁ?éwl?%?&ﬁﬁt%a%%f?h & VGAERT CanD

and the AR sutattan)dntthierAR LBInespressiomconstropt waspefemned watlzghre al pha
Ca{ Eo?ﬁ - Eﬁnbﬁ?ﬁ%h%@?&{z’e-mﬂ%téﬂ)m eﬁééisudm(ssm&rA@ENEt ual | é( |8 ggglt I cald
W e 1.on O an
Veu' 804 (s TibRRTRSiRterone RE S Bk iHndra e th%?fﬁﬁ&ai BRD! nai ng
cavity 2b béemmruawnmmdmm atree comcentration of 0.0 suM. t lnshuction with | p of
the side chaignsi1 86 r&%ﬂ(ﬂ@Eﬂnsgalhbﬁi yirAfiodlde waoHllbwet totdctédfort 0 make

b LB, RS o el g o S
1.22 (246) 1 agids (4 treqq mlngr S, ?.g -p‘g},l)ets were stored at -70 °
total of 6 9 mg of recombinant AR LBD was isolated from a 15 gram cell
30 pellet following sonication and chromatography on a nickel-chelate resin.
Polyhistidine-tagged AR LBD of approximately 90% purity eluted at 0.45
M imidazole in a gradient of 0.05-1.0 imidazole. This material was
quantitatively cleaved at an engineered site for thrombin recognition,

followed by chromatography on benzamidine sepharose (Pharmacia) to
35 remove the serine protease, with a 70% recovery. The final sample
containing the sequence Gly-Ser-His-Met at the N-terminus followed by



AR vs. CADD 1.25 (246) 1.31 (983) 2.41(971) 1.93 (1,954) 20 Binding of
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found at the,pro e e-hi ndin It Replacing t qund pragest erone
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progest er one bi ndsﬁ%swff_réﬁ&ﬁteﬁa;&ﬂﬁdrgg%n%%F%??Ep‘#t(‘%ﬁhégﬁ%lggxg’, 5, 30
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away fr thepsteroid in the iRJ_BD..st.ﬁ;ictu.r_e-_.\AQ_Q1127622 PCT/ US00128495
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Crystallization
The AR-LBD - Dihydrotestosterone (DHT) complex was
crystallized at 20° C by vapor diffusion in the hanging-drop mode. In the
40  crystallization trials, the protein complex as obtained from MMB&B was
used without any further purification. In the initial trial to obtain
crystallization conditions, a sparse matrix crystallization screen was
done with the Crystal Screens 1 and 2 (Hampton Research). For each
crystallization trial, a 2 pl drop was prepared by mixing 1 pl of purified
45 protein (1.9 mg ml-1) with an equal volume of reservoir solution. The
| reservoir contained 1.0 ml of the precipitating solution. Small crystals
were obtained in two days from six of the drops (table 1).
Table 1: Crystallization Conditions
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was used in the second data collection run (as described below).

Data Collection and Reduction

25 For the initial X-ray experiment, the cryStal from the initial

crystallization screen was flash cooled by dipping it in a cryoprotectant

sohution containing the precipitating solution (0.8 M Na/K Tartrate, 0.1M

Na Hepes, pH 7.5) with 250mm NaCl and 20% Glycerol added and then

placed it in a cold stream at 100° K.

30 For data set 1, X-ray diffraction data were collected with an R-
Axis Il imaging plate detector. The radiation was generated from a
Rigaku RU-200 rotating at 5. kw power with a fine 'f_oc_:us filament (0.3 x
3.0mm) was monchromated (Cu Ka) and intensiﬁed_by focusing with
Yale mirrors (Molecular Structure Corporation). The crystal diffracted to

35 better than 2.4 A resolution. Autoindexing and processing of the
measured intensity data was carried out with the HKL software package
(Otwinoski, L. (1993) in CCP4 Study Weekend, Data Collection and
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%5 has 54% sequence identity d7 % sequence homology to AR-LBD, was
used as the search model. The atomic coordinates of PR-LBD (Protein
Data Bank reference code 1A28) by Williams & Sigler (Nature 1998 393,
391) were unmodified except for the removal of the ligand and solvent
molecules. A second molecular replacement search was performed with

30 a theoretical model for the AR-LBD provided by the MMS/CADD group
(table 3). The PR-LBD structure gave a slightly better solution than the
AR-model (1.7c vs.1.30 above background) and was used in the

D~

(

subsequent refinement, although both structures gave equivalent results
with no molecular interpenetration.



ATOM 24 CD1 LEU 674 10.617 20.887 16.935 1.00 26.35 ATOM 25 CD2 LEU 674
12. 762 19. 04 1.00 26.09 ATOM 26 C LEU 674 15. 19 357
1.00 25. 10@’3"% 27 0 LEU 674 15.743 22.518 16.294 1. og"‘%“%@}"kgrow 28 N
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18.768 20. 42Unigte éBtichs 00 16. 96 ATOWS@ 0 LEO 677 19. 648308, 008 14. 347
1.00 14.94 AdMidadUdedGLU 678 17. 9801@114445 14. 736 1.0014.86212 55 ATOM 52 CA
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Table 3 : Molecular Replacement Statistics

Search Model: _ Progesterone -AR Model

30 _ (PDB file 1A28) _
Program Used AmoRe . AMoRe
Resolution Range 8.0-4.0A 8.0-4.0A
Radius of Integration 25A 25 A
Number of Reflections 2393 ¢ 2,393

35  Number of Atoms 2,018 2,094
RF Correlation (2" solution).  0.16 (0.12) 0.13 (0.11)
TF Correlation (2° solution} 0.31 (0.20) : 0.23 (0.14)
TF R-factor (2™ solution) 49.0% (52.7%) ' 52.1% (54.0%)
Rigid Body Correlation 0.34 0.28

40 Rigid Body R-factor 48.1% 50.4%
Structure Refinement

The structure was first refined with the initial 2.4 A data set (2c
data, 9,818 reflections) by the method of simulated annealing with
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regions. The density is clear except for some of the loop regions,
25 particularly the loop between helices I and II, which was also poorly
modeled in the PR structure.

Table 4: Refinement Statistics (X-PLOR)

30 Partl: 20 data (9,818 reflections) to 2.4 A

Cycle 1 251 residues  No ligand 0 waters R=33.8%
Cycle 2 248 residues  No figand 0 waters R=206%
Cycle 3 247 residues  ligand 18 waters R=283%
Cycle 4 246 residues  ligand 40 waters R=27.7%

35

Part Ii: 2o data (15,087 reflections) to 2.0 A
Cycle 5 246 residues  ligand 32 waters R=279%
Cycle 6 246 residues  ligand 57 waters R=26.8%
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Description of the Molecule
The structure of AR-LBD is complete from residues 671 through
917 for the wild-type and 672 to 918 for the LNCaP mutant. Analysis of
30 the structures with program PROCHECK showed only minor exceptions
to the allowed geometry. In the wild-type structure, the first six residues
of the chain (664 - 670) are not seen in the electron density and are
probably disordered. This leaves only one residue before the initial
residue of the first a-helix (H1) in the wild-type structure, none in the
35 LNCaP mutant structure. On the C-terminal end, the last two residues
' (918 - 919) are not seen in the electron density of the wild-type
- structure, but only the last is missing in the mutant. In addition, since
the loop between helices 9 and 10 (residues 845-850) is not well defined,
it has been modeled as poly-alanine.
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domains. Moreover, the homodimer interaction seen in the structures of
25 ER and RXR LBDs is not possible for the AR LBD, as the C-terminal tail
is bound to the groove formed by helices 9 and 10, thereby obstructing
the contact region between monomers in RXR and ER homodimers.
Whether this observation reflects a non-dimeric state of the AR LBD in
the functional AR dimer or is an artifact of the conditions used for AR
30 LBD crystallization remains to be determined. It is noteworthy that the
ER LBD constructs used for crystallization have been truncated to
remove an analogous C-terminal extension.
Comparison with Progesterone Receptor
While there is only 55% sequence identity between AR LBD and
35 PR LBD, there is a 77% sequence similarity, and as expected, the three-
dimensional structures of these two LBDs are very similar with an r.m.s.
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the progesterone—binding site. Replacing the bound progesterone agonist
25 (which has a carboxyl group at the 17-position) with a model of d-
hydrotestosterone (DHT, which has a hydroxyl group at the 17-position)
produced an even better fit to the difference electron density, indicating
that DHT binds to AR LBD in an almost identical fashion to the way
progesterone binds to PR LBD. Both agonists interact with helices 3, 5,
30 and 11 of their respective LBDs. Ring A, which is identical in the two
steroids, makes similar interactions with the side chains of Q711, M745,
R752 (Q725, M759, R766 in PR LBD), and a conserved water molecule.
The interactions with ring C are also similar, with close contacts to the
mainchain of L704 (L718 in PR LBD) and sidechain of N705 (N719 in PR
35 LBD). The contact between C18 and the Oyl of T877 is unique to the
wild-type AR LBD, as the corresponding cysteinyl side chain is pointed
away from the steroid in the PR LBD structure.
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Comparison with Progesterone bindihg
Comparison of the structure of DHT in the AR-LBD with the

40 structure of progesterone in the PR-LBD (Williams, S.P. & Sigler, P.B.
(1998) “Atomic Structure of Progesterone Complexed with its Receptor”,
Nature 393, 391) shows a similar mode of binding. Ring A, which is
identical in the two steroids, makes similar interactions with the side
chains of Q711, M745, R752, Q711 and a conserved water molecule

45 (table 8). The interaction with ring C are also similar, with close
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Ring C |
c11 LO704 O (3.3A) (3.5A)
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Ring D
45
020/C21 021 in AR is close to C21 in PR (Possible flip of Carboxyl in PR?)
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eliminate androgen binding.
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ATOM 41 C VAL 676 19.501 21.830 17.473 1.00 19.78
45 ATOM 42 O VAL 676 20.421 21.827 16.646 1.00 19.99
ATOM 43 N LEU 677 18,530 22.923 17.434 1.00 19.08
ATOM 44 CA LEU 677 18.601 19.848 16.453 1.00 17.91
ATOM 45 CB LEU 677 17.383 18.921 16.518 1.00 17.50
ATOM 46 CG LEU 677 17.267 18.083 17.798 1.00 16.78
50 ArTom 47 CS1 LEU 677 16.355 16.934 17.541 1.00 17.01
ATOM 48 CD2 LEJ 677 18.615 17.555 18.225 1.00 17.10
ATOM 49 C LEU 677 18.768 20.427 15.068 1.00 16.96
ATCM 50 O LEU 677 19.640 20.008 14.347 1.00 14.94
ATOM 51 N GLU 678 17.980 21.445 14.736 1.00 19.12
55 aTomM 52 CA GLU 678 18.058 22.121 13.437 1.00 20.06
ATOM 53 CB GLU 678 16.972 23.188 13.317 1.00 23.33
ATOM 54 CG GLU 678 15.532 22.646 13.381 1.00 28.64
ATOM 55 CD GLU 678 14.459 23.736 13.387 1.00 32.31
ATOM 56 OEl GLU 678 14.811 24.943 13.374 1.00 34.41
60 ~AaTOoM 57 OE2 GLU 678 13,253 23.384 13.410 1.00 34.91
ATOM 58 C GLU 678 19.410 22.783 13.243 1.00 19.33



ATOM 451 C VAL 730 32.662 8.108 27.600 1.00 30.89 ATOM 452 0 VAL 730
32. 704 8f%§ﬁﬂ§P2371 1.00 30.40 ATOM 453 N ASP 731 32.770 6.956 28.244 1.00
30.81 A R2%CA ASP 731 32.819 5.709 27.509 1.00 31. BSTHSIBON 455 CB
ASP 731 33.244 4.536 28.410 1.00 36.233gATOM 456 CG ASP 731 32.966 3.152
27.771 1.00 40.32 ATOM 457 OD1 ASP 731 31 837 2. 619 27.974 1.00 42.21
ATOM 458 OBZOASP 7@1 33 887 26M99 27150 1‘8073% 315§ %4‘15? g ASP 731

14

31.474 5. 428%6. gedf 1C,Qo AL o230 ATEM 8l 2912 25.789
1. 00 29. 47 ar&iOM 4621 &8 73&7930. 402 5856@429195&% 417001 2. 17.67ATOM 462 CA
ASP 732529.2379 5 55.1.3) Q? 160 24. 53347?\T@/IQ?63 1@BLA/SPL-AP212.25024 5. 711

28.119 1. 0464 0 T@/I%% C%:?QASP 7% % Zé% 4333293% il)%zgmzs 64 35

ATOM 465 Odko, s 2 28,9845 15 174 ATOM A ASP 732

27. 444 4. 9G¢00. 23@7 1CHOIDS. 8650 ATOMAET1 CoSB1733. 0% 770061 BF 25. 875 1. 00

23.96 1ATOWTABS O 9RSPCE3PLEXE. €090 5. 98027, @5733 qﬁ §°°AWW469 N GLN
5

733 29. 288 2F 212 7id 9@ %£ C% 56 42 ATDVE $o28-P21 8.591 --
24.855 1.0Gza. 94 75AT GLN 735370, 947560. 847595, 106 16,68 22. 73 ATOM
472 CG GLNAZGS 29.7¥590 10117E76 80, 225 24.008 239293 ABOMM78.0CDIGLA 733 30. 208
12. 013 196. 1. (3 2% 2§LU 474%%@?2@%% %:%;8 }%%6%727 477 1.00
24.33 45 ATCRL 475 }ﬁEz u7336 1. 130541 45400, 25ATOM 476 C
GLN 733 29336 7. 987 &3. &7 168&0 23 RO57ATOMHF7 6.€8N 738 284879 8. 075
22.522 om@@ 08 TIATE GHB 73D -203 888 823459. 3. 629011DE123. 37 ATOM

20r 1 02~ 1

479 CA 450 508 0 4 T 734 33.003
6.596 22.9 335,1 g %% %@@ %w%r? i%g Z%g?g 61?)%0223 47 1.00 31.61
ATOM 482 SBTOET 73:4 35. 293 5.6821 22 BR5171. 00-139. 54 048TQM048® .CE MET 734

34. 884 é 48703, 3FZ 1 ocP % 443%15 clg/gé P%QSI% 22.077 1.00
23.31 8 485 J 2732 523% 2b 3! 486 N ALA
735 30. 571240671 283. 0&2 8RA00 €32. 64 25[E€M 48F. 5CH Aumz;sa 29. 83803. 390 22.788
1.00 20. 44§§mov| %’%8 é% FHOA 7@3 29. %eggoeig%g ﬂgoez)gg ogg%%ng ATOM 489 C
ALA 733 3. 870 22. :9%90 19.%3 49 AL 398 2.905

0 21.015 9 0&’1’%. 59 39ATIUV|%i NggVAL 7345 .2801 798,945 460,353, 51333012(1)24 18.69 ATOM
492 CA VALATO6 26.916:M. Qi34 263877 12500651717.82M0 9197276220 ATTAUS00128495

- 46 ATOM 4 Ega v%l' éie %% 74%35 778 252%%76@%’&% %%4 20 %g‘g\g 3@4 CGL VAL
736 253873 A0 98 00 &£7. 05 738 0ddndd 5. 118
23.420 1.0@rdw. 25 91ATAM W86 GeWAL 73%.26 678B 553 133 a6. 38901220@4 18.16 5 ATOM
497 0 VAL 738125 982 B, 64 198512 1.2903207. ¥p216  1.259 1.00 24.93

0.183 1 00 24 57

ATOM 97 ccz VAL 684 25.153 19,228 1.131 1.00 24.89

40 AToM 98 C VAL 684 27.725 16.934 2.811 1.00 20.64
ATOM 99 O VAL 684 28.708 17.614 3.042 1.00 19.82

ATOM 100 N VAL 685 27.778 15,631 2.585 1.00 .9.05

ATOM 101 CA VAL 685 29,01z 14.878 2.665 1.00 17.89

ATOM 102 CB VAL 685 28.955 13.857 3.867 1.00 17.81

45 AaToM 103 CGl1 VAL 685 30.303 13.189 4.086 1.00 15.58
ATOM 104 CG2 VAL 685 28.527 14.556 5.147 1.00 16.27

ATOM 105 C VAL 685 29.143 14.112 1.345 1.00 17.88

ATOM 106 O VAL 685 28,238 13,367 0.963 1.00 18.33
ATOM 107 N CYS 686 30.224 14.339 0.609 1.00 17.00

50 aToM 108 CA CYS 686 30.451 13.628 -0.650 1.00 17.52
ATOM 109 CB CY¥S 686 31.101 14.534 -1.706 1.00 17.76

ATOM 110 SG CYS 686 30.166 16.031 -2.147 1.00 21.38

ATOM 111 C CYS 686 31.354 12.447 -0.327 1.C0 16.97

ATOM 112 0 CYS 686 32.14* 12.496 0.61i5 1.00 17.15

55 aToMm 113 N ALR 687 31.183 11.360 ~1.065% 1.00 17.74
ATOM 114 CA ALA 687 31.949 10.132 -~0.836 1.00 17.57

ATOM 115 CB ALA 687 31.161 8.929 -1.295 1.00 16.91

ATOM 116 C ALA 687 33.277 1€.161 -1.526 1.00 18.06

ATOM 117 O ALR 687 34.185 9.432 -1.139 1.00 17.98

60 artoM 118 N GLY 688 33.370 11.023 -2.539 1.02 18.50
ATOM 119 cA GLY 688 34.580 11.167 -3.326 1.00 19.16

ATOM 120 C GLY 688 34,705 10.099 -4.388 1.00 19.90



ATOM 498 N I LE 737 27.658 5.985 20.096 1.00 17.60 ATOM 499 CA | LE 737
27.914 6. 43% dihrés4 1. 00 16.31 ATOM 500 CB ILE 737 29. 04§§§0@§%ﬁé§ 683
1.00 14.71 ATOM 501 C&x ILE 737 29.476 7.772 17.272 1.00 ATOM 502
CGlL I LE 737 28.602 8.819 19 325 1 00 15-40- ATOM 50% CD1 | LE 737 29. 769

9.804 19.618 1.00 12 32 Egg 28.352 5. 246 11984 gb. 00 16. 74
ATOM 505 0 ﬁ% 737237, 3353H 916 o 0 465309 -a2ddM 5@ Do SN 738
29.281 4. 451xidk 46828, 0B TS5 e ATOVE6S: CAl GOl 735589, £80 %260 17. 845

1.00 17. 97 AT@M 50184CBJBG_NS7386930 9603221? 5 8;1213519 TOM 509 CG
GLN 738 32 2? Eaﬁ} 23 88, 6 2.726
19. 439 1.00 168é_N 73@? 3

02%¢. 724396 ?éh 593)012@04429 30 20
ATOM 512 NEzAmN 733834cFASRIY. 4685 18. 8BIZ 186 0052&37538 FBOM. BP32G 4GLN 738
28.904 2, 111ATqM 54812}? 0@21!@876 68ATOM 53% 2 Q g\r 9° 491 00 C%/% %6 788 1.00
16, 47 Atem § 9 ¢k 79202 029 3%690114 L RE age oA TYR
739 26.819 Op 1713é95q 1, A4b 166981 25 F4L@hs 517. 268 1\4&7733912@ 1@470. 448
19.285 1.00 ABoM9 ISBOMES18SECG 6BYR 73932717 308 -6911 19847, 31301283615, 68

ATOM 519, CDIATIR 7334 EASE 0. 882 19. 3%30 1%&_29??%283%1 TYR 739
%9 151 1551 12000 9lBel. % 17650ATOM .%2 2?.4 He% B L 21 656
1.00 16. 49 3RrdwOM £532 dfB2asEYR &89 27. 8819 0, SAU0222608 1308 19,99  ATCM

523 CZ TYR 73908 OB -G, 0¥ 2269953 1.381%. 88-16A °T 1239 29.787
22_ 51.00 16.45

-1.435 23 25%@”& §§ %ﬁ gﬁo\/lgi? C T#R1%539 2%
ATOM 52670 T{kow39 3. N os e, 205 060 15 08h A3, Beond 17 A ER 740

25. 453 2. 822a%ck 19514, OB 15961 6SATOM 5IB7EA SER6740 12416382 @, 34416, 403

1.00 15.61 A‘-TQH\/I 521 3CEEC %74 123. 613 3 203223253 %E %oég >5ATOM 530

OG SER 749 241847 542130 100 185039, AIE;@ 831eCo 7697 4..054

15. 060 1°00 3\40»87 41016AT<QVIE&’NZ OBRER 7450 261 796, cAs4BD 158 538 1206 15. 75

ATOM 533 N TRFOWAL D15, 18 BNI8E914. 65931409 18733 ~IATEN 5BO0CAS PP 741

26.202 4. 835%38%@%@}‘ 3 8%8ToMm 535388 TRE 4 13254706 % 497513 113
74

1.00 15.3p 15 8. 4653531?&20 43200051180 10003642 ATOM 537
CD2 TRP 741 26065 321987 1412800692, OO 134.935 ATAWB538.TH2 JI'RP F8.B929. 467

i8822 1iT%1?/|OAI%O ]Ezﬁ 7281?\;5%3 03?333 g@fﬁg fzﬁlg j‘i%oszluoaa

TRP 741 35. 5&'20»41 8755135 5dunl. %319 603656)3ATQA&542—1@Z?45TRP 07)411.239 915 0. 876
11.266 1. 00 28&M9 IRPOMGBAGNCZFIIFRP 7437.288 949. 02927-'110 DB0D-0p. 00-327. 91  ATOM

e A R R

ATOM 160 C GLN 693 33.988 .939 -13.854
ATOM 161 ©O GLN 693 32.997 4.298 -13.21% 1.00
ATOM 162 N PRO 694 34.055 2.743 -14.485 1.090 38 78
ATOM 163 CD PRO - 694 35.138 Z.2B6 -15.375 1.00 38.88
ATOM 164 CA PRO 654 32.970 1.762 -14.489 1.00 36.98
45 aTom 165 CB PRO 694 33.571 0.621 -15.265 1.00 37.17
ATOM 166 CG PRO 694 34.432  1.271 -1€.234 1.00 38.48
ATOM 167 C PRO 694 32.575 1.304 -13.109 1.00 35.56
ATOM 168 0 PRO 694 33.411 1.298 -12.204 1.00 35,44
ATOM 169 N ASP 695 31.289 1.022 -22.958 1.00 34.27
50 aToM 170 CA ASP 695 30.776 0.534 -11.638 1.00 32.38
ATOM 171 CB ASP 695 29.251 0.518 -11.694 1.00 29.77
ATOM 172 CG ASP 695 28.660 :.901 -11.608 1.00 28.80
ATOM 172 ODl1 ASP 695 27.532 2.100 -12.069 1.00 27.09
ATOM 174 OD2 ASP 695 29.329 2.794 -11.057 1.00 28.72
55 aToM 175 C ASP 695 31.318 -0.868 -11.524 1.00 32.55
ATOM 176 O ASP 695 31.237 -1.707 -12.429 1.0 33.50
ATOM 177 N SER 696 32.025 -1.052 ~10.4Z4 1.0 31.71
ATOM 178 CA SER 696 32.577 -2.333 -10.077 1.00 30.42
ATOM 179 CB SER 696  34.064 -2.383 -10.425 1.00 30.43
60 AToM 180 OG SER 696 34.854 -1.589 -9.567 1.00 31.47
ATOM 181 C SER 696 32.340 -2.445 -8.577 1.00 30.15
ATOM 182 O SER 696 32.275 -1.418 -7.885 1.00 30.10



55 ATOM 547 N MET 742 25.391 2.920 12.034 1.00 14.55 ATOM 548 CA MET 742
24. 723 2. 33P01A%2870 1.00 12. 90 ATOM 549 CB MET 742 24. aﬁéﬂgﬁéﬁaﬁéo 866

.. 00 13.16 ATOM 550 CG MET 742 24.219 0.185 9.597 1.00 OM 551 SD
MVET 742 25.353 0 336 8.263 1.00 15.00-801 -ATOM 552 CE MET 742 26.462 -0.994

8.639 1.00 g%o%l:%% %EJ 742 23,290 .2 763. 31(3 699 gggjgaz 47 ATOM
554 0 MET 74 M22 4 £9. 630 1.0G113b031\63D11 28622 1P6TAEISA0/ 28495 - 47
ATOM 555 N G0 7432892 CAOR1E. 6967 11, 748 B200 5134712 ATOVISSE 2EAALY 743

21.102 3. 05%TOM1 648615 . 97ATov|3 7438 70%2 11. 452 1.00
12. 08 f{’r qé@ ‘%gg 5332 5. mig %%2 0D g 3 é%% 559 N LEU

744 21. 835 ﬁroasa 1890701 a0 %87 77 A’JGVM 6G.0s LE o744 12cm 817656. 797 11.972
1.00 12.22 AWEOM 369 CB2 |BEE 7437 22 8821 6;59414& §26 88%8!5 06-90 27077 ATOM 562 CG

LEU 744 3 O\?IGSE % u17§° 67 8.075
14,954 1 0%77 %gsA% s;gg é%z Eu3§ 2155 % 8.3 %%ﬁﬁgo 9. 16
ATOM 565 C Afed 744922 NOSALZ. 2888 10. 568. 21500-31 29520-6.ATOVL5EE 26. 46EU 744

21. 424 8. 173700, 088° 1590 g% ATOMBEGPLN - 11745?% 60 30%2 7 9.921 1.00
12.34 ATORIMS CASSEES7 5356 6. 9918 541, 569 CB MET
745 24.839 fxofi27 32495 1:@@ 1@9375 A36M55706-008B VETa. 245 250(961 %. 948 9. 076.
1.00 8.86 HP@V 5139 SB MEFA745997. 5ogga>za29087§17871-\%4®§ 1100933 JATOM 572_CE
MET 745 28. 6. 7PBA1 6P 9. 84 7 4 6. 498 7.508
1. 00 12@9 ﬁ%\é@?g"og@h gs% 22, 3&%’“ 25250 495 64g 3 %3@%? ATOM 575 N
VAL 746 21 &k 5.3d2 0. 79331 065 12. 054 BTOVSTD CA .V 14@ 205874 4.733
6.934 1.00 AIPM50 2RTON| 52U CBTORL 74§22?@252 }%70315‘5 212 gb 1.19 ATOM
578 CGL VALRNe 180245221885 49811 13hd 0. 17525 AT NAL 746

21. 615 2535210% 09%01. 60 2E64 'HAJTO\/I 58@ 2€9VA|0 946 4&961)5150(56576 942 1.00
12. 13 ATOAWT®81 028ALCPYUEEY9. DO 5. 792-78790%-28%00-7:22921. WT@MQ?SZ N PRE 747

19. 227 6.0 642°0TOM SE‘A'IQ 747 0}40% %Ms 304 1.00

12. 63 30 A%m584§2% E‘REIEé? 1% 763 ??f‘é:; 915%3, Lﬁg%ﬂ% 585 CG PHE
747 16.30011 ﬁroﬁ42 m 186 1EQO m 00 AZ'(.WBS&B @31 ma:scmz 01052<2876 6.780 9. 847
1.00 9. 30 16 2 779 241 00-92 79-38ATOM 588 CE1
PRE 747 14.} 7 . PR o724 284. 996 9. 293
10. 993 1. ocm&w5 2 25T Qb 15 960 CZrcFiRE 7430 1)36862 a&152-42 iz 79700110058, 21 ATOM

501 C M9 7mgpM18. 387 €0248U 7 BP1 1. 080-133262. fmowosg;z! Ol1MQELT.£43 17. 178

8.751 7. 042700 3% 8@ KM 843 N Aggazggs 393298’ 28731 7C78b %8 00 12. 46

ATOM 220 SER 702 .356 615 -1.937 1.00 21.06
ATOM 221 CA SER 702 35.405 1.378 -1.316 1.00 23.96
40 nTOM 222 CB SER 702 36.632 1.400 -2.190 1.00 21.52
ATOM 223 OG SER 702 37.204 0.120 ~2.175 1.00 23,71
ATOM 224 C SER 702 34.874 2.791 -1.105 1.00 2C.81
ATOM 225 O SER 702 35.187 3.423 -0.1C3 1.00 20.82
ATOM 226 N SER 703 34.023 3.250 -2.028 1.00 20.55
45 aToM 227 CA SER 703 33.443 4.585 -1.934 1.00 18.91
ATOM 228 CB SER 703 32.755 4.966 -3.224 1.00 18.44
ATOM 229 0OG SER 703 33.74§ 5.182 -4.194 1.00 20.63
ATOM 230 C SER 703 32.476 4.678 -0.793 1.00 18.35
ATOM 231 O SER 703 32.520 5.625 -0.025 1.00 18.89
50 aTom 232 N LEU 704 31.596 3.684 -0.662 1.00 17.26
ATOM 233 CA LEU 704 30.639 3.687 0.432 1.00 16.37
ATOM 234 CB LEU 704 29.691 2.497 0.342 1.00 15.19
ATOM 235 €6 LEU 704 28.558 2.583 -0.660 1.00 14.03
ATOM 236 CD1 LEU 704 27.882 1.259 -0.748 1.00 12.28
55 naToM 237 CD2 LEU 704 27.582 3.681 -0.235 1.00 14.48
ATOM 238 C LEU 704 31.366 3.678 1.761 1.00 16.10
ATOM 239 0 LEU 704 30.925 4.340 2.696 1.00 16.81
ATOM 240 N ASN 705 32.495 2.961 1.829 1.00 16.70
ATOM 241 CA ASN 705 33.307 2.863 3.049 1.00 16.66
60 arom 242 CB ASN 705 34.398 1.794 2.924 1.00 15.46
ATOM 243 CG ASN 705 33.850 2.384 2.941 1.00 16.24
ATOM 244 OD1 ASN 705 34.448 -0.512 2.385 1.00 16.82



40 ATOM 594 CA ALA 748 19.513 10.172 7.119 1.00 12.97 ATOM 595 CB ALA 748
20. 749 10. 6 1.00 11.50 ATOM 596 C ALA 748 19.640 9.988 5.635 1.00
13.78 AT glf”gﬁALA 748 19.226 10.850 4.882 1.00 14.44 PRYERIZEHSN NET

749 20.209 8.864 5.204 1.00; 14.54 45 AT 599 CA MEE 749 20.381 8.578 3.782
1.00 14.78 ATOVI 600 CB IVET 749 21.241 331 607 1.00 15.28 ATOM 601 CG

VET 749 21.6 c?é 0%5 33 32@%/\ 6p3® % %@ .0301%25 6. 246
1.193 1.00 1 749 6 42627 1.9585 1.08017§682 50 ATOM
604 C NET 748rcM. 02338 »139031:@ 1486 1. 00 25585 mw 6@541(5 MEDO7H 048. 808
8.780 1.990 &myo 172451 CPATEINI 6086N GLYS7hY 182 Gg % 3351715 0 16.02
ATOM 607 CA 6°§4&§"§ 61853. 384.1,7) 750

16. 057 8. 9564 25 2£20Q2D17G 9 556AT 3609890 &\(4250215172633 09. 43%82. 289 1. 00
19. 00 ATovlm N PBP 751 GL6. 3am69 89374581621 912@@ 12 6 m:@mssu CA TRP

751 15. 7¥8 &T%l g Ei 17269 5§q 7% Eg%% 026 5. 366
1.00 16.08 575%045. 52& 5 41§ 0, '14. P 560 ATOM 614
CD2 TRP 751 111%»4151 233 &21 3061701, 00 . 6:87 AT.Oh6 615. (aE2 me #h1314. 099

15. 230 5, 697ATOMO0 2389%2 AEOM G696 CE3 SERED37517.PR6 96? 793. 0DOO5L4223 :

14 22 WD) M2 F’A‘golgé %284§§ -48§§ % 6%‘ %} 2% 5§§ @525 14. 636
5°.364 1.00 7 2 6 EBUNELGTRP 7 78 308512, 27

ATOM 619 CZoafRP 7362 12p9GEU157026 5. &3392:6512 007249 741. 2O %m%ézgg TRP 751
11. 775 13 7888 94263, G0 $4V63787 ATOMB2481CH) 21 1 g 88 6.020
1.00 14.82 XM eZ _;%C°TRF,§§251 g@ 266 311:395 ?gggw 39 18312 Ao 623 0
TRP 751 15. 4kooml2. 288 2al2dyl. 008 20. 131 2960M Ridde N ARIGs750 0 71568 11.971
2.607 1.00 18OM3 AFOMCE2BLTA ARG 752 328211350 6122@1661914311 POOU 18. 06 10

ATOM 62 964£12. 389 1. 353 opég]? gg § CE ARG 752

20. 370 1? dgﬁ %3 %%25705)“% 859eD 524 2901, 2.317
1.00 17.24 #PEV 6291 NEBA@@:7520932 46851874573 .24@986 16560 11409145 7ATOM 630 CZ
ARG 752 22. FEM10. §78 3S370UL. 009 14. 9G71BIATAVESB1 RHESARGOISE. 98, 928

11. 561 45457000 34,7 NH2 3ARZ275 %,768 %8 Z4821. 00 13. 87
ATOM 535 A%I‘ﬂszggg a5 S o%ggo 135%&%20 éﬁ% ! &33%@% 752
17.392 12. 81%8rom0. 8286 1C00 G2O. 6809 ATOVI3E3BN SERIY537 U639 00016761 0. 083

Co'Sch %9 Tt 1ok, dihrori 00 AL AUOlbaUISIAS 1 o b 027

-0.687 1.00 A@M78 28TObb6386C SHR 753 3354434111846354 - 9302&90& 10500'23 31 AT

0 1 106 G_ 27 gg 098 4.137 .00 16.

640 0 SER 75?‘%4 9?8 19 8@3 2. HDQ 1. G@.Q@ e 2. 9ne 1.0015.39
ATOM 283 NE ARG 710 35.512 11.535 1.850 1.00 15.28

40 ~artomM 284 CZ ARG 710 35.587 12.246 0.733 1.00 15.30
ATOM 285 NH1 ARG 710 34.550 12.975 0.357 1.00 14.96

ATOM 286 NH2 ARG 710 36.691 12.242 0.001 1.C0 14.89

ATOM 287 C ARG 710 32.376 11.230 7.218 1.00 17.85

ATOM 288 O ARG 710 32.379 12.156 8.034 1.00 17.75

45 AaTom 289 N GLN 711 31.291 10.516 6.955 1.C0 18.71
ATOM 290 CA GLN 711 30.067 10.745 7.697 1.00 19.38

ATOM 291 CB GLN 711 28.908 9.938 7,127 1.C0 19.79

ATOM 292 C©G GLN 711 28.377 10.566 5.878 1.00 22.36

ATOM 293 ©D GLN 711 27.058 10.010 5.446 1.00 23.37

50 aTom 294 OE1 GLN 711 26.758 9.932 4.244 1.00 25.35
ATOM 295 NE2 GLN 711 26.228 9.677 6.410 1.00 24.52

ATOM 296 C GLN 711 30.209 10.494 9.188 1.00 19.48

ATOM 297 o0 GLN 711 29.564 11.183 9.985 1,00 19.57

ATOM 298 N LEJ 712 31.043 9.529 9,571 1.00 18.76

55 AToM 299 CA L1EU 712 31.259 9.227 10.98¢ 1.00 19.20
ATOM 300 CB LEG 712 32.163 8.008 11.157 1.00 20.55

ATCM 301 C6 LEU 712 32.522  7.607 12.590 1.00 21.95

ATOM 302 ©Dl1 LEU 712 31.288  7.641 13.484 1.00 23.43

ATOM 303 cD2 LEU 712 33.132 6.223 12.586 1.0C 22.57

60 AToM 304 ¢ LEU 712 31.876 10.428 11.704 1.00 19.23
ATOM 305 0o 1LEU 712 31.507 10.743 12.834 1.00 17.65

ATOM 306 N VAL 713 32.809 11.099 21.039 1.00 19.70



25 ATOM 641 N PHE 754 14.762 10.870 -0.173 1.00 24.76 ATOM 642 CA PHE 754
13. 405 11§éﬁﬁ E%?156 1.00 26.45 ATOM 643 CB PHE 754 12.835 11.243 1. 245
1.00 26.4 IF 644 CG PHE 754 11.447 11.765 1.364 1.0®CX8IS0®28495TOM 645
CD1 PHE 754 10.407 11.168 0.654 1.00 Z&g@Q 30 ATOM 646 CD2 PHE 754 11.184
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35035 20165 12 bBPCH AN 1o R S 1R LRI RRide A oo
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1042 20. 223 103. 56@hbAer§dthl bf fhidP1 Wherein said AR-LBD ligand has the
following unit cell dimensions in angstroms: a = 56.03 £ 5% , b
25 = 66.27 + 5%, c=70.38 * 5% and an orthorhombic space group
P212121.

11. A molecule or molecular complex comprising all or any part of
the ligand binding site defined by structure coordinates of AR-LBD
amino acids V685,'L700, L701, S702, S703, L704, N705, E706,

30 L707, G708, E709, Q711, A735, 1737, Q738, Y739, S740, W741,
M742, G743, L744, M745, V746, F747, A748, M749, G750, R752,
Y763, F764, A765, L768, F770, M780, M787, 1869, L873, H874,
F876, T877 and F878 according to Table A, or a mutant or
homologue of said molecule or molecular complex.
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of the coor di nabggd 3 AthrBIobld opfloriall g HitafiaBbclkerdhat bl dodther ei n

said crystal conprises rramm

BD rote| n . 8 C%Iﬁéﬂﬁ
claim1 wherei nnseoﬁlhs%\‘?%et‘é‘F‘”EBﬂ’brfT%‘B opgst O’HISO? STad A e cryst al
of claim1l wher amineaaoidsAEf hBPmorgahdnhhS Ahgstrémis| @avd0fp sequencel |

dimensions in a tg@xthasaudiﬁi Qﬁ éx{‘hng actds.= 66.27 5% c = 70.38 5%
and an orthorhonbic ace, group 2121. 11. A pnol ecul e or. %%UI ar

conpl ex &8nprlli ng AIpaghing(e ta piprage UM ROTRSIERE & R ned by
struct ure coor dsttatge mateiial IcBBodedTmth atactiny/GeadableGintal whereig7dr S703,

L704," NTO, 'E700y. 3R, haRitcq GYARe JEASur OLLL LA, of 4 AR GBI/ AR, ST40
W41,  M42, Gras, 74 Gr50. R752, X763,

F764, A765, L768g2RGAS lﬂai’a’ocmﬁ}f’v;‘?‘ &%%’ééut%% aIlI§$‘ﬂIl or ‘aagrgologiis, ot 5aidrg 79
accordi ng to Tabbmplex,ovhereimitsaitd homolbgno toguprises teakirome| asomsethat

I I I *
ol ecu 2 A ﬁ)év% o%@xﬂéé@ Egoixe%éf%&g%ﬁ#}ééléecbkﬂﬂdﬂaﬂ atofnd of thé

PCT/ US00 S % [ecular conpl ex of claim 11
wher ei n sai d comp ex of not more

The machine-readable data storage medium according to claim
15, wherein said AR-LBD/AR-LBD ligand or ligand complex is
homologue having a root mean square deviation from the backbone

25 atoms of said amino acids of not more than 2.0 A.

17. A machine-readable data storage medium comprising a data
storage material encoded with a first set of machine readable data
comprising a Fourier transform of at least a portion of the structural
coordinates for an AR-LBD/AR-LBD ligand according to Table A;

30 which, when combined with a second set of machine readable data
comprising an X-ray diffraction pattern of a molecule or molecular
complex of unknown structure, using a machine programmed with
instructions for using said first set of data and said second set of
data, can determine at least a portion of the structure coordinates

35 corresponding to the second set of machine readable data, said first
set of data and said second set of data.
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30 ~ c. using all or a portion of the structure coordinates set forth in-—
Table A to generate homology models of AR-LBD or any other
nuclear hormone receptor ligand binding domain.

21. A computational method of dcsigning an androgen receptor
synthetic ligand comprising: -

35 a. using a three dimensional model of a crystallized protein

comprising an AR-LBD/AR-LBD ligand complex to determine
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the ligand bindi fg Sﬁ%é%h%gty teht

modul ators; e. syht [f65¢A1Ag thadP B’Pé%&ﬂiglr%%%‘%ﬂngg{]ggs%%agm ential AR

25 characterized by binding of a test compound to the AR-LBD;

and
g. modifying or replacing one or more amino acids from AR-LBD

selected from the group consisting of V685, L700, L701, S702,
S703, L704, N705, E706, L707, G708, E709, Q711, A735, 1737,

30 Q738, Y739, S740, W741, M742, G743, L744, M745, V746,
F747, A748, M749, G750, R752, Y763, F764, A765, L768,
F770, M780, M787, 1869, L873, H874, F876, T877, F878,
1880, L881, V889, F891, P892, E893, M894, M895, A896,
E897, 1898, 1899, S900, V901, Q902, V903, P904 or 1906 of

35 AR-LBD according to Table A.

-




f. screening the potential AR nodulators in an assay 25 characterized by
bi ndi ng owaeiegéb conpound to the AR-LBD; and g. nodi fyﬂd}%s(a&n&&ol aci ng
one or nore amno acids from AR-LBD selected fromthe group consisting of
V685, L700, L701, S702, S703, L704, N#I5, E706, L707, Gr08, E709, Qrl 1,

A735, 1737, 30 Q738, Y739, S740,. W41, M4 43, 744, M745. V746, F747.
A748. Mr49, 28750, zetg%g,w@rﬁeastw@ssn%%gﬂeﬁv > pRieavsial (k7 1869
L873, H874, Fomdul&oF is BOTS 2 likrasp of be@pourddo, F891, P892, E893, MB94,
MBOS5, AB96, 54E897. T8 &&%%eox%@ﬂgto}{i%ﬁﬂw%rex\{?% gB&e%anﬁ%G of 35

AR- LBD according to Tahle A 01727622 PCTI USO0/ 28495 -77 23. The net hod
according to cqf‘gfihﬁ?%t?r\?&héFéFW\é?ﬁgmp%fl@Fé?%ﬂc'AR modul ator is froma library
of conpdnd®5.24. Themethod dceomting tnglaim 22 avhargih tiiepetemtiadldRot enti al AR
nodul ator is Sﬁloﬂﬁtléiﬂrfi%ﬁ%\%i@ng&tcﬁpﬁ&& 5 25. The nethod according to claim

22 wherein the potentia modyl ator_ i.s si.gned de novo.. 26. The nethod . -

according t #l ai b ’qﬁ%‘?‘gﬁﬁc?r%é“%m &ﬁ'ﬂ?‘aﬂf CTRBY edPB'ienit?% i gned from-

a known agoni sinodpdator ¢ desjgned from ankaowniagonistapaitial agurdsgioni st or SARM..

10 27. The net{ind 'Bﬁfﬁrﬁmteﬂltﬁé '-g{ggsmg_i n the potential AR nodul ator
jartiaf a | Vi j

i's an agoni st_ or f onil st an .actlvity js_  neasurge
transl ohati @f-or JhG W& BFC?TQI‘I?&tolgE“ESéé W"{?};ﬁ’é’tﬁﬁdp%@%agﬁ% to claim
22 wher ei n t hempdtibatbr ¢ adRgomistdragiaotial agamishandgAR iactivity ipar ti al

antagoni st angpnAR:@fdd téyws%ca%nr@aﬁﬂm- Jr'1dlsd pgation or unwinding or
helix 12. 29. An nodu I I i

ator 1dentified b he net hod of claim22. 30. A
met hod for PBeati niPprythefdacey %W&%ﬂﬁgn‘ﬁﬁmﬁﬁgtpé’ﬁ'hﬁa effective
anmount of an Aaoqnthtbaﬁmanianﬁagdbrﬁisemj pyrtﬁddeamnghpﬁs_t@md ARaaquv’i*tzr is_20 31. A
met hod fg0r {1 Rkl Agred bR B3uisidaliRm 6l SRAREIIRe B RALNg2. adm ni stering an

T

ST

ost eopor osi 80. nus & methed forytreatihp psosifaté chanckr, caBprising ddministéring | 11 L M
g an effective amount of an AR modulator identified by the method of
claim 22. _
20 31. A method for treating an age related disease comprising

administering an effective amount of an AR modulator identified by
the method of claim 22.

32. The method of claim 31 wherein said age related disease is
osteoporosis, muscle wasting or loss of libido.
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