METHODS AND COMPOSITIONS FOR DETERMINING RESISTANCE TO
ANDROGEN RECEPTOR THERAPY

INCORPORATION BY REFERENCE OF SEQUENCE LISTING SUBMITTED AS A
TEXT FILE VIA EFS-WEB
[0001] The instant application contains a Sequence Listing, which has been submitted as a

computer readable text file in ASCI format via EFS-Web and is hereby incorporated in its
entirety by reference herein. The text file, created date of July 16, 2013, is named 38937-725-
601 SEQ.txtand is 132 KB in size,

BACKGROUND OF THE INVENTION
[0002] The androgen receptor (“AR™) is a ligand-activated transcriptional regulatory protein
that mediates induction of a variety of biological effects through its interaction with endogenous
androgens. Endogenous androgens include steroids such as testosterone and dihydrotestosterone.
Testosterone is converted to dihydrotestosterone by the enzyme 5 alpha-reductase in many
tissues.
[0003] The actions of androgens with androgen receptors have been implicated in a number of
diseases or conditions, such as androgen dependent cancers, virilization in women, and acne,
among others. Compounds that diminish the effects of androgen signaling via the androgen
receptor and/or lower the concentrations of androgen receptors find use in the treatment of

diseases or conditions in which androgen receptors play a role.

SUMMARY OF THE INVENTION
[0004] Described herein is the identification of modifications in the androgen receptor (AR)
that confer resistance of patients to treatment with a first- or second-generation androgen
receptor antagoenist. In some embodiments, the modification is a substitution of phenylalanine at
position 876 of an AR polypeptide. In some embodiments, the modification is FR76L. In some
embodiments, the modified AR polypeptide is resistant to inhibition by a second-generation
androgen receptor antagonist is selected from among ARN-509, enzalutamide (MDV3100), and
RD162. In some embodiments. the modified AR polypeptide is resistant to inhibition by a first-
generation androgen receptor antagonist selected from among bicalutamide, flutamide,
hydroxyflutamide or nilutamide. In some embodiments, the patient has & cancer. In some
embodiments. the cancer is a prostate cancer, breast cancer, liver (i.e. hepatocellular) cancer, or
bladder cancer. In some embodiments, the cancer is a castration-resistant prostate cancer. In
some embodiments, the modified AR polypeptide exhibits one or more activities of a wildtype

AR receptor, including but not limited to, co-activator binding, DNA binding, ligand binding, or



nachenr transiocation, In some embodiments, the first- o second conertion-antiazonist exhibits
e R tasenistic adtiv ity agatista riodicd AR polvpeptde conipared to aowilit ape AR
polypepticle

[0R]  Described hereing m certaim embodinments, e viethods for doternnn: iz whether .
subject s or will become resistun o thergy with o first or seconsd-aeneration atdrogen
raceptor i tacerist, comprising, consisting of and or consisting ossentiatls of: far testing
saraple thal contaims a nueleie acid molecnie oneoding a androncit recopior palypeptide from
the subicet wo determine whether the encodad androgen receptor palvpeptide is modified @
aniing achd position 876 of the amine acid sequencs st torduim SEQ D NG 1and o
churacteriang the subnect as resistant or with Decome rosistant o therapy with a firsi- or sscond-
superation androgen receptor antagonist i the subject bas the modification, Insome
cbodiments. e micthods further comprise a step of ebiinimy the sample fron the sebiect. In
soriye einbesdienis, the subieet has boen administered o fiest- o second-genemtion AR
antagonisg i the reaunent of @ concer. Tosonwe casbedinents, the cancer s o prostate caneer
breast catiecr liver Ge, hepatoceilulary cancer, or Maedder cancer. In some chibodiments, the
CENCST I8 PIOstLte canaer. Inosome cmbediments, the comeer Is @ Castrainn-resistant prostals
capeer, B sore cimbodiments, the metbods turther comprise, consists ofl amid or corsists
assettially @t discontinuing treatnent with the first- or second-zencration androgen receptor
antagonist i the sunple from the sehject has the madification at position 876 o SEQ ) NGO
In some emhodiments, the method tasther comprises. consists of and or consists ossentindly of
contiiaiing Featmont With g 1est- or second-generation androgen rocoplor antasgonisg i the
sanple from the subject dovs not hay ¢ the modificanon wl position ¥76 0P ST D N | i
sonie cmbodinents, the methed further comprises. consists of, and or consists essantially of
admmistering ¢ third-gencration androgson vecoptor antagonist that inheines the modificd AR 1
the sampie rom subyect has e rodzieatron at postiion X760 00 SEO T NG L T seme
cinbodimenis, the seeond-generanon androcen reveptor anfagzonist is selected from amaee ARN-
S0 enzadatamide EMDVITO0 ard RDTEZ. [ some embaoditaenis, the first-ceneration
acdrogen veepior anragonist s selecred tronn muong bicalntanude. thadmide, hydros vtlutamicic
ar nitutanile.

[0006]  Doseribed herein, i cortain embodiments, are methods for selecting a subject for
therapy with wohird-coneration androget receprior antaeonisl. cormprising. consisting ol. and or
consiting cssentaliy ofr Cr textiag a sample that contns g sk ¢ actd molecuie encodme an
andronen reeptor polypeptide tror the subject o determinge whetaer the encoded sndrogen

receptar polvpeptide (s madifiod at amino aoisd position 876 of tie amine deid seguenee set torth



i SEOQ D NO: Toand ¢ chirneierzing the subpect as a candidate Tor therapy with @ third-
seneration andrower receptor antaconist U the subiect has the maoditication, fn some
cmbodiments. the mathods further comprise aostep af obainmy the samplz from e suhypean o
sanie cinboddnneats, e methods further comprise, consists ot and oF consias essenttdly of
discontinuing teeatment with the first- or second-veneration ardrogen receptor antagtonsst 7t
samiple 1rom the subject has the maeditication w position 876 o SEQ 1D NO: L [k soe
conbodiments, the risthod futher comprises. consists o, aind or consists essentialiy of
continving reeaumant with @ fiest- or second- generation iandrozen receptor antigonis 11 the
savaple from e supect does ot has ¢ the moditicanon t posttion 876 af SEQY D NO2 1 in
some embeddiments, the mcthod Biether comprisas, consists ol and or cansists assentially of
adpamisteriig d third-generstion androgen receptor antazzonist that inhibics the moditicd AR i
1the sample from subiect has the modification gt position X760 o SEQ D NG 1L o some
crnhodiments, the second-gencration madrogen receptor amtaganist is selected fiom samong AkN-
09, erzanatianide OVIDV IT00), and RIDYTGD B somre cmbodiments, the (irst-goneraiion
androgen receplor sntagonist is sclecred from among becalutamide. thatannde. hy deoxvilutamiie
vr nihrtamnde

[00ON7] Desertbad hereing i covmin aebodinents. are methods for characterizing a subioct’
endrogen receptor fo derermine whether such subiect may e resistant w imnbibitiaon with s
o seeond-iensration androzen reeeptor anitagonish comprising, cunsisting o dand or consisting
essanfiatly ofh fag testingz a sample that comtains a pucicic acid molccuie cneoding anandrogen
receplor nalvpeptide from the subiect o determine wheiwr the encodad androger: receptor
polypepitde is moditiad at amine serd position X760 of SEQ WD) NO: L and (011 the subieer has
(he modification at position 876 of SEQ ) NO: 1 characterizing the andiowen reeepror of the
subieer as betirg restistant e inhibition with a irst- or sevend-generation androgzon recenior
antigenist, In some embodimenta the methods turther comprise a4 siep of obtuming the sampis
From the subject, I seme cinbodiments, the first- or second seneretion-antagomast Sahibis
decreased antagonistic activity aeinat a modificd AR polapeptide compared e wild type AR
polypeptide. i same ermbodiments, the methods Marther comprise, consists i and or consisis
essentiatly of discontinoiug wratraent with the first- ar secotd-goneration androcen recepror
antavonist i the sample from the sebicet has the modiication at position 870 ot SPQ D NO:
[ sorie cmbadimenis, the merhod turther comprises, consists ofLind or consists esaeptially of
continmuing sicatnent with a tiese- or second-gencrution androcen raeeptor intagonist if the
samply sront the sabject docs net hasve the moditiceton at postion X736 of SEQ ) NO: L i

~ore etrhoditnents, the mcthod further cotuprises, consasts ol and or consists essentially of



asdmnistering a ied- 2onerinon androgen recepror antagonist that imhibits the modifted AR i
the semple rom subjeet has the wmoditiearion at position 876 of SECQ D NO? 1L v sone
cmhodiments. the sceend-ceneranon androgen roceptor antagonist s selectad fram among AKN-
S0 esiatannde OMDV A T00) ind RDTEZ Inosonie cinbodiimenia, tine first-eeneration
androu it receptar antauonist s setectad o amons: eadutienide. Tucenude, hvdroxs utamide
or nilutwnide.

J0008]  Dyoseribed horein, i cortain cinbodimonts, we micthoids o wonttoring wherher s
subyeer receiving a first- or second-generation anidrogen receptor anfagonist [or treatnient of i
cuncer has deselopad or wHl develop reststanee 10 the therdapy . comprsig (a) osting a sample
that contaies @ necleie avnd molecule cneedimg an androgen recoptor poly peptice from the
stbject to determinge wicther the encoded andvosren receptor polvpeptide s modificd at aming
ackd position SO or ST NOC L and dho charieteriama the subjact as resistant or will
haconie resistant oy thevapy with o firsi- o second-uonerarion androgzen recepror amtagonisi it thie
subject e the madiication, In some cnbodinments, e methods Tarther comprisg a step ot
abtaining the sampie fror the subject. In some embodiments, the methods Turther comprise,
constats of L anid or cotsists essentially of discontinung treatment soith the Tiest- or seconid-
SCNCTRHON androser receptor antagonist U e samphe from the subioct nas the moditication
postiion N7 or SEQ DY NO: I Te some einbodimients, the seetbod further coniprises, consisis ol,
anil or comsists oxsentially of contintmny raatment with a Gt or second-weneration androwen
recepior antagoniat i the samiple fron the subiect dovs not gy ¢ the modificarion @ position 876
of SFQ D NO: 1L i some embodinmenits. the method firther comprises. consists of. and or
constats assentialby of admimstering o third-generation androgen receptor sniizonist that inhibits
the moditicd AR the sample from sulgect bas the modiiication . position 876 0t SEQ 1D N\
L. In some etnbadinents, the second-generation androgen receplor antagonist s selected from
amazz ARN-S09 encatutamide (MDVITGR0L and RD a2 o some ombesdiments, the fins-
Seneration aadrogen reeeplon antetonistis sclected trom amonye healimamide, tatanide.

Iy droxytlutamide or nifataamide,

10009 Doscribed heremn. it corsan embodimants, wee tethods for optimizing the therepy ol a
subject roceivings o Dest- ar socomd-goreration androgen roeenior antagonist o reeatment of o
CUNOCE. COTPTLISIEL ConisisUIg ot and or consistingz essentiadly ofF; ta) iostinag o sumple that
conima 2 puclew acid motectle encading wn androgen receptor polvpepticde trons the subject 1o
deternune wherher the encmded androgen recepior poly poptade is modifisd at e aeid
Postiton £76 ar SEQ D NOC 1 and (a0 it the sample has the meditication, discontnue:

Itatinent ot 1he suivieet with the tirst- or second-generition andioaen roceplor aitiawonist or (i



it the sample does not hinve the modificath o, contiputms treatiment ol the savjeet with the it
or second-gensration androgen receptor anmagoniat il the subject does not bave the moditicatio:
[z some enoadinenis, the methods turther comiprise aostep of ohtiaming the sample itom the
subject In seme ambadinents, e metheds further conprise, consisis ol aud or aosisls
essantiathy of disconfinuing wewment with the Grst- or second-generation wilroven reeeptar
antaconist it the sample from the sibyect has the modificadion at position X760 SEQ 1D NO: |
In sone emhadiments, the incthod Tather comprises. cansists of, and o consists essentially of
conimuing treapment with o first- or second- zeneration androgen receptor antazonist it the
saraphe o tie subgect does not hay e the modification at position 8760 of ST D NO: 1
same ambedtitnents. the method further comprisss, consists ofL and ov consists essentially of
adimmisteriog i tird-goneration androgen reeepior antazenist that inhibits the moditicd AR i
the sample 1rom suirject has the modifieaton gt pesition X706 o SEQ ) NO: 1L In some
cinbodiments, the second-conerution madrogen recoplor ambtizonist is setected from among A RON-
SO9 enzautarmide VDV IT00), and RDTOZ b somre embodimenis, the Girst-generation
androwen receptor sntagonist s selected from amons becalutarnide, tTutminde. hydroxyilutamiiie
ot nHutannds

IMHAO]  Tusotie cmbodiments, the moditted AR polypeptide conrprises, consiats ofand or
consists essentially of u subsritution ov o deletion ol the ansine acid ot position X760 o SLQ D
NO: 1L I some embodiments. the modiited AR polypepude comprises. consists, and or coisisis
easenflatly of wsubstitanion of phenyvhidanine 205m aming acid seiected fom he proup consisony
of leucine, iselencine. valine. alanme, chveine. mcthiomne . serine, threonine cyvsteim.
trypiopian. fesimes argiaine, histidine. prohine, tvrosine, asparagine, glutayne, aspartic actd and
sthitamie goid at positon S76 oF SEQ D NO: T In sonne embodinwents. the maditied AR
polypeptide cernprises. consists of, anid or consists essentialiv ot @ sulwtitution of phepyiataning
o an anino sl selected trom amaong glveine, atanine. saline, leaome, wnd solouc e w
pestion X760 ol SEQ DY NO: 1 In some cmbodiments, the maditicd AR polypepiide comprises.
consinis 01 amd or consisis essentizlly ot substitution of phenyvlalanine 1o feucine at position
X760 o SEQ YN T In some embadiments, the meaditiod AR pols peptide comprises. constsis
o anid or consdsts essentially ot 2 deleiion of novloic acid encading amino acid position 87A of
SEQ 1) N

[T I some embodiments, the micleie acrd encoding the modificd AR polypeptide has i) .
rnutition ol thymioe (1) o ovtosine (©) at a neclere actd position cotresponding tnueize aend
posaion 2626 mthe sequenee of nucloondes set ot in STHQ D NG IR Gy aomutasion of

ey losine £o) T aduninge Gedat pocioe adid positivn conesponding jo rucleie aeid position Zo28 s



the soquenes of nucleotidas set fortn i ST HY NGO DX o0 O naatation o Syvtosing (o o
SUANIDL T4 ut ntcivic ackd position correspending to nucieic acid position 2628 i the sequenes
of nucteotdes set forth s SEQ HY N N

I 2] i some eibodimenis of the method, the uueleie aend sarphe s RN or DN AL In some
cmboadiments o the method. the pocleie acrd sampic s cenome DNAL [n some embodiments,
the iethod hrther comprises. consists of. and or consists ossentiaily of isolating mRNA (rem
the RNA sample. [ sone crsbodiments, Cre nuckete acid is isokiaed rom g wenon ool sampic
abtaned [rom the subject. In some anbodiments, the samipie 8 tumor Mopss smaple, i blood
savrplos woseruny sample, @ lvmph sumple. ar a hone marrow aspoate obtwned from the suhiedt
In some emibodiments. the sample comtains circulatime tumer celbs, In some embodiments. the
sanple contiens disscnnnated nomoer celis Insomie cinbodiments, e nuclee acid s purttied
From the sample prior (o testns I some embodiments., the nucicic acid is amalitiad prior to
Toatiny

JO013]  dnosome cmbadiments of the micthasd, festing conprises, consists of, ind or consists
essentily perfomming nolymerase chain reaction «PCRy amplitication of a nucleie aeid sample
ccading posttion X76 of SEQ 1D NO: U o some eminkimenits, POR amphitication comprise..
CONsists 0L angt or conaists essentizlly of using a pair ot oliconueleotide primers that Tank the
rogion encoding annno acid posttion K76 of SEQHD NO: T e some eoabodiments, the miethed
(usther comiprises sequencmg: the PR amipliticd naclee soid asmy weehniguas knoson o thaos,
skitled inthe i,

JMHA] o sone embodimenis, fesinge Comprises, conxists 08, il or consists esseirtially off
contacting the soclee aerd with i seguence specitic naclae seid probe, w herein the sequenee
spocitie nueleie wetd prabe: tad binds o macleie acid encoding o musiified recepton that 6
prodified at animo acid position 876 and oy does non bind o nueleie aad enicoding the wildl-
ope receptar having phenshalanmne at posttion 876l SEQ DY NG T

JOG1S]  In some embodiments. the firse- or seeond-zeneration androzen recepior antuagonist
uthibits 2 wild-tvpe androgen recepror polypeptide by competitive autagonism, hs some
cinbodiments. the secatad senaration sexdrogsn roceptor antigonist is selocrad fram among ARN-
S, envadutarmide INIDVITO0) or RDI6Z

e inoseme embodimants, the subject has o discase o disorder selected trom mnony
coneer, an iflammatory diserder ova proliferative disorder. sore cobodiments, the subject
has cuneer. Insome embodiments, the subjoct his an AR-maediated cmeer. hi sone
cibadiments, the cancer ix selectod Fom g prostite cancer. i broast cancar. v e .

hepatocehialary cineer, ora Bladder cmeer Tnseme conibudimaenia, the caneet is prosiae caneer,



I sonie embodiments, the subtect Has i Casirafion resisLing prosiaie cancer v same
cibaogdirnents, he subiect nas @ solid wmer

JIT7] Ao seme ombodimienis, the suhyoet is treated with e fiest- or sevond-ueneration
sudragen receptar antazonisi prior w ohtaiming the sample frons e subyeet. o somw
cbodinments, the subject s responsive the ircatiaent with the fiest- or second-yenaratum
androgen reeeptor aittuganist sshen it is first sdminisiered. In some embadiments, e swnpic tor
use 1o the motheds i a sumple obined an Dweehs 2 wechs, 3 wecks: D monti, 2 months, 3

months, 4 months, 3 months, ¢ mombs, 7 months, S maensthse 2 months, T3 months, T months

12 months, 14 months, 1eomoths, U8 montha, 28 montis, 22 moadhs, or 24 months tollowing
the frstadnmnistration ot with €12 Hrst- or second-gencration AR antagonst, n some
embadiments, the sample s obtained 10203040 3060705090 10 Himes vwver the course of
treamment with the first- or second-veneranon AR antagonist in some eoibodiments, the subied
s vaspestisive The reatment with the rsi- or second-ceneration AR antagonist when ir is tirs
adimimsterst

[MH8]  Doserthed hereing i certin cimbodiments, are methods jor sereciing compouncds th
arcaenize 2 moditted wodrogen receptor. comprisisgs, consising o1 widd ar consistine: essentialiy
o7 G expressing o modi{icd adrogen recenior i a ol wheram the niodified adrocen
recplor s sorb el at an aminy acid position corresponding to positron 8760 of SEQ Y N b,
thy conticting the cotf with a test vompound: and (o) dotecting the levet of amdrowen reeeptor
actis v i the cellowherein o decresse i aetiv ity exprassed indicates that the compound
antugonizes the modificd AR T some embodiznenis, the test componad exhibits Wl wiiavonis
sctivity weward the modinied AR In some embodinzents, the tost comound does not eshibit
aenist activiny oward e sioditicd AR Deseribaed hervm,in eevtuin mbadinients, is a thivd-
weneration androsep reeeptor mikibior identitiod by the methods deseribed herom. hn soine
cihodimaents. the maodificaton of the AR puis pepade aseid i the method 1s i substitntion or
detetion of the smina aerd @ position ¥7e of the widrogen reeeptor polypepuide. In some
cimbodiments, the modification of the AR polypeptide used inthe method 1s @ sabstitution of
phens knaiine W an amine aid seiveted Trom among feuvine. seloneme, valine. alanine.
clveine, methionine. soviae, threonine, cysteing, teyprophan, Iesine, arginine, histidine, prolive
Tsrimizng, aspuratne. ehramae, aspartic actd and pslatamic weid ataminoe acid position N7o of the
androzen reeeptor polyvpeptide. 1o some eibdiments, the maditication ol the AR polypephide
st i the methad o o substitudon of phenylalanme wooan amine acid selected iom amany
wlvamne, atanne valine, loacmes and ssaleueine et wmino actd postiion N6 ot the androwen

rece Pt peoay peptide. I some embodiments, the modiiicetion o the AR polvpeptide wsed mrhic



method is o sehstitation of phenvialinine to feucing st ammeo acid sosition 870 of the androgen
FecyPIOT DOSV PP,

9] In some embodimenis, the cell eplovad i the mathod s deticient tor the 2xnressian
of wild-type mudrogen receptors expresses i low Tevel ol wild-type andiosoen receptor, or
exprossey o modiced AR reeeptor, In some cmbodimionta, the celt s o selected from amwing
Hela, OV COSE HepGZo HER 295, DUBRS PCIUTSY PRI TNCHP. CWRVCaP and

[ APCHE e some enthodiments, the coti comprises i roporter gene operanly iuked o an
sndrowan responsiv e promoter. [nsome emibodiments, the activity of the AR poivpeptide is
Jdeterminad by unuals 2 the exprossion of the repocter wens. v some embodiments, dic

promaoter comprisos androgen resnonse clemaent. In somie embesdizents, the indroget raspons,

clement is ANARE ara probasin clement. in some etibadinenta, the promoter is a probasin,
prostite speeiiic antigen, MNEEV ETROFASND STEAPA PMPRSS2ORMIT or NKX3 |
promoter fiosene cmbodiments, the reporier yeie encodes @ protein selected fiom monz
fuciterase, @ tlaoresea profein. g bioliraiiese ol profein, O an ensy i,

[QU26]  Desertbed herein, i certain cimbodimants, s an ssolated androuen receptor poivpept de
of a variant thercot hos ngg androgan receptor uetivaty eomprisim a piodification at @ aming
avid position carresponding to amine acid position 876 of the amine acid sequence sat torth i
SEQ T NO: L wheren the modification Confers rasistanes o an sidvogen recepior antagonist
ot e maodified androosen receptor poivpepide ar sastant, I some embaiiiments. the
moadiiication comiprises substitasion of the aninoe actd at position 2 26 compared 1o o wind-nypy
androgen receptor sof forth i SEQHID NG T [n somie embodiments, (he substitition s FR7a]

I some embodiments. the moditteation comprises a deletan of amino aeld position 8760 In
some ambwdimenis, the modificd AR pols peptide has the sequeenes ol anime acnds sat torth in
SEQ NG 3L [ some embadinnents, the maodified AR polvpentide s a recombinani
pelvpepude. I some embhadiments, the modificd AR polypeptide comprises o substintion of the
amino acid @l posittion K76 compared 1o a wildayvpe androgen receptor sot torth in NEQ 1D NGO
aid one o more additionat seaino acid substitutions, I some embadiments. the modificd AR
pels peptide comprises i substitution at amimo acid at position N76 (hatis PXTedl Insome
embodiments, the moditicd AR poiy pepticde comprises ane or mory additioval dining acsd
sulalitisis seleoted tromw amons: one or more aming agxd substinions assocuited with
castration resistant prostate caneer. by soprwe epthodiiments, the one or more additional mmino aid
substiteiions is selecied from wnone ong or mars substintions at amine aend positions 700, 741
N NPT compared o g wilid-type asdiogen receptor set torth i SEQHD NG T o some

eimbadiments, the onge or more additionz! amino aeid substiations s selected Fom among



INTIACWZHOOWTI L WS HR LT and TIX73Y ) Insame emibodients, the maeditiod AR
poly peptiae is o recotnbinant polypeptide. b soma emibesdiments, the maoditiad AR polypeptide
COMPIIses v Saquvies ol amine acids set tortl in SO Y NOC S o variant that has at loust or at
Lot alronpt 6O 7O G T RO NEY L, W0 0RO 9T ORI O more suguence
wdentty with the pelypeptide hayme the sequence set fimts in SEQ D N0 S0 wheren the amine
ackid at posinon N0 s not pheny falanine,

{0021 Daoseribed heroing in cortiin cinbodimonts, 1 an iselared nuclote aod molecuie
cncoading the mxdilied androgen recepror polypepride provided horet. In some cmbadiments,
the nuclere actd 1s & DNA oran RNA molecale . I some erabodiments, the nuclete acid is u
CIIN A molecuie, e same embodiments, the nuciore acid is a POR amplitication product. In
sonie cinbodineenes, the nucleae actd is e recombinant molecule, In sonse embodiments, the
nuvivn dond s @ syathictie melecele. In some ambodiments, the tuclowe seid comprises the
sanpuivnen of nucleic acids sot forth i SEQ Y NO: 10 o aovaviand thig bas at least ur af eas
abvout OO e, T, T a0 KO o, X3, 0009 CORT L OG8N OB ar mare sejienae identiny
wiith the podvpoptide having the sequence ser fond in SEQ 1 NO: 10 wher2ie the nucleie aod
cadon sneading amino acid at posttion 876 does not enconde phenyichinine,

J022]  Deseribed hereing oy eortin cibodiTents, is o vector, comprising @ nucieic actd
moleente encoding the modified androgen reeepror palypeptide provided haerein, In sone
cbadimants, the vector is d oy ad sa plasmicd vector, I some embodiments, the nuclere achd is
operably dinked o a protieter In some cmbodiments, the promoiey s o consiituiive oy an
indueible promoter. Deseribed hereing in cortim embaodinients. isa host cell comprising the
vector, In some cmbodiments, the celi s a prokarvone cell or u eukanvaite el Described
herei, in cortain embodimentsis w matant AR pabspoptide cxprossaid by the host el

023 Dosertbed herain, i eertaip Qinbodimants, is ¢ phanmaceutival compasiion cormprisine,
d third-generation androgen recentor mhibitor identiiicd by the methods prosided hereia and o
pharmacentically acceptablc excipient. Deseribed Bierem. in cortan siabodimomds, dre uses ot u
third-geseration andryzen ceceptor mhnbitor identified Iy the methads provided beren o the
mandactore ol amadicenent. Deseribed herein. in certain embodiments. are methods ot
treatment comprising adnnmistering w a subiect in aeed thercot a therapouticatly effective
amount of the pharmaceutical commosition, wherein he composttion comprises i swtabie
pharmaceuticni vareier. [nsome eitbodimicnss, the subject has conreer. [n soewe ecmbodinients, e
subjeci has un AR-macduncd cancer. Iy some ambodimenis, the Canear is o prostate ameet, hraust
catieer. liver G hepatocellulay cancer or Madder cancer. I somae embodimamis, the cancer iy i

vastration roststan? prostate cateer T sone cmbodunents, the suhjedd expresses o mutant AR Iy



sonte anbodinyents, the mutant AR comprisos a subsiitaton ora deletion of the ame acid
amine seid position X360 the androgen reeeptor polvpeptide. In sovne ambodimants, the
suhstitution is FRZ61 In some embodinments, the third=onenadion AR antazonist s wdministered
with an additional therapeuite sgent, o sorme cnibodiments, the third-ceneration AR antagonsal
and the whittiona! therdapentic agrentare admimstoresd sequenualisg simuelumconsy oy
inreemitienthy. In some cmbodiments. the sdiditional therapeunie agent is selected from amons
hormaonas, hormone recaptor agonisis or aniagonisis, corticostarotils, anti-cmetic auents,
ANElLesiON, i -Ginesr agents, ant-imlamiatory aeents, Kinase mibitors, HSPOO inhibitors,
lustone deacetyviase (HIDXAC HiRhibitors. B some cmbodimenis, the addinonal therapeutic apron
s i sonadotropin-releasing hormone fGnRE Y agomst or antagonis . Ao some cothodnnenis, thy
GnREL agonist1s laugrolide. braserelin or cosereln,

{0024]  Deoseribad horeins m certain ambodivaenis, is aomicrochip comprising the mawnd AR
poelypepiide provided herein or o nuckeie acid encoding modificd AR polypepride provided
hereie, Insome oribodbients, the muditied AR polypepnide comprises @ modificarion @ amino
il ¥7a, In some embodiments, the moditication s an amme weid substitotiom that i INTOE,
{0025 Doserthod horein, i eortaim ambodiments, are Kits comprising the mutani AR
polypepiide provided hereing Deserthedd herein, v certam cmbadinents, s o ket comprising the
isobited nuelcic acid cncoding aautant AR pobvpeptide provided herein, Doserited heretns in
cortn ambdinmiants, wrs Kits comprisin: aac or mors reagents for the detection of a mutant AR
pelvpepiide comprisingg sumodification st amine aoid position 876, Dresevibed harem, in cerin
caibodiments. s o kit comprising one or more reagents 1or the detection of nueloiv acid
cncading o mutant AR polvpepiide commprising o moditication at emmo acid position 876, |n
some embodimants, the moadification is on unnino cotd substmton thai s SZ610 In some
crbodinents, the Kits comprises i pair oligonicieotide primers thar tlask the nucicie acid regzor
cricodiny amini 2cid N76 aba AR polspeptide. 1 same embodiments. the ki camprises an
elizenucicotde primar that (20 hinds o queleic acid encoding o muodilicd AR tat i moditied «t
aning acid position N76; and does not bind fo nucleie acid encodim? the wiid-ivpe AR
hay inse phenylatanine at wnmo aeid position X760 1n some cmbodiments. the Kits comprises o
microchip comprsimg cad amodimied AR poivpeptide having a maditicaiion that is TRTHS, ar i
pestion thereot comywisite o moditicetion that s FY70800r b o nackere aord molecale encoiing
& mutat AK polspeptide having amoditication that is EXZON] or a portion thereol comprising a
ynoditication thut (v FXZaS.

{0026]  Doscribed herem. my cortin emhondimiznis, are systems for deteeting a mandilicd AR

thot is resistant fo inbilation st an o Gest= or second-ceneration AR antagonist i a subjeet,



COMPrisIng: (& smnpie containing o nuckeie aond molecule encoding @ AR poivpepude from
e subjeers aped £hy aomeroarray comprising hueleic acid eneoding a mutant AR polypepnde or
a portion theree! that s medificd at an amine ackld positan corresponding: to wnino acid positon
K76 o 1he amino actd seguenee sevfortds i SEO Y NCE LI sonse cbodimens, the
microartay s comanied on aomicrochip Deseribed hereine i certanm embadiments. dre sysicis

for detecting s modificd AR that 1y resistant o inhibition with a first- or secoed eoneration AR

AR polvpepuide trom the subiectssmd by o sequence specilie nuelete acid probe, whorein the
sovjiecned spectite pucleie acrd probe: () binds to nuelere acsl nceding g moditied AR that 1s
modifiet at amivo acki posiiion 8760 and iy doss not nnd o noeleie acnd encoding the wilid-
pe AR Taving phenvlalanime aramiine send position 876, Deseribed berer, in certnn
cmbodiments, are systoms tordetectine g modilied AR that is resiszant &y imhibitgon st o first-
ur seconid- coneration AR antiggonist in a sabjoct, COmpPrising: o a sampie containing g pueloi
actid reoteende cncoding @ AK pelypepiide from the subject: snil thi g par ohzonockeonde
priners thist tank the nuckeie acid regcton eneeding smino doid X706 080 AR polvpepnde.

f0027]  Doserthed herem, i eortm ambodimaenis, are islaeed antihodees tiar fand 1o a
maodified androcen receptor pulypepride provided hereie, wherem the antibody does not bind Lo
or binds witis lower attiniry wawild-tvpe AR polypeptide having the aequenee of anin acids
sot Tosth in SO D NG 1L s sore embodimants, the moditiad AR polypepiide comprises o
modieation at aming actd 8760 I some cmbodiments, the mwodification is at s o
suhstituiton that s FRY6[

JON28]  Doseribod herein, i certin embaodiments, are methods for maintenacey thetapy in
paticnt hay ing o cancer. compitsing ) administerimg o the paticns @ nntenasee therapy
recieien capnprising admmistering o iherapeotically cricetive dose of firse or sccond- vencratio
AR antagonist @nd (o moniwring: the paoient at predetermined intersals i ame oser the coursy
of the maintenance therapy regimicn 1o determine « hethior the sudbject has motaton 1 an
ciiddovenoes vene cuendined AR that results ina modification ar an amine aoid posttion
corresponding s actd pasition ¥70 of the amino actd sequence set tonh i SEQ 1D N |
In some embadiments, monitoting comprises: testing @ sonple corteinime a nucleie acd
maeleeite encoding a AR polvpepude ftom the subjeet Lo detenmine whethar the encoded AR
polvpeptide s maditied ar an amine sctd position corresponding w anino acid postrion 876 of
the amine acid sequenve st Torth in SEQ D N 1 some embedinens., the methods fugrbr
comprise discontinuime peantenanes therapyy reamen i the subiect has the mutation or

comfinuing nadntenanee herapy reciment 1 the subiect does not oy ¢the moditication, In some



embodiments. the methods tartnr comprise admisteripg third-geacrition AR antagonist thin
intiibits the moditied AR 0 the subject Bas the modificaton. [n soine embadimants, the
maodiiication in the AR polvpeptide is EN76L In somie conbodiments, the in- or second-
generition AR anGgonisi inbibiis o wild-rvpe AR polypepride by competitive antagonism. in
some ambodimionts, the second-weneration AR antasonist is sedected rom amony ARN-309,
crizaittamide NIV TO0 and RIDI6Z, In some cmbodimonts . the cancdr is i prostate cangel. o
breast cieer, a Bladder cancor. or o iepatocelalar cancer. [ some aimhodinmients, the cancer is
prostite caneet. 1 some cmbodiments, the caneer 18 o castation rexistnt prostite caneeis. In
same ermbodiments, the prodetermined interval of me s overy acek overy month, every 2

montis, Syary 3 months, overy 4 moaths, overy N maaths, avary 6 months, every 7 manthis,

cvery Nanantis, every Y months, ovary Hmoaths, every T nonibs, or overy yvear,
{0029]  Other obpects, teatures and wdy antagres ot the polypeptidos, nuclew acids. compounida,
mthiods and compositions doseribed ierein sl hecome appacens from the following detatled
desonption, It should be undorstood. hawever. that the detdled deseription wed the specitie
examples, white indicating specific embodiments, are wiven by wiiy o tustration oalv, simee
virons changes and modifications witlon the syt and seope of ez sustant disclosare will

Becone apparent to those skilied pthe art trop thys detaifed deseniption.

BRIEF DESCRIPTION OF THE DRAW INGS
J3Y  Figure 1 iflistrates ARN-S9 angd conzalatamude resstaswce, ¢ VYD NCaP and TNCP
ARNGIT cell prohiferation. LNCaP and LNCaP ARN-Ar colls were cenored it
prescnee of hormony deploted medium 1or 2 da s followed by Hizand addinon. Proliferation is
Jquantiticd by Cellhiter-Gio e (Pramga 4 arp) inmvindseence based viaiihiny assay attor 7 diy
componn rrestment. (81 Agonist proliferanon sissiy of LNCal? AR-Loe, ENCaP AR-Loe
ENZr2 ol LNC 2P ARNRO9 2 ¢ ines, Colls woore cultwred i the presenee of hommone
depicted mediin tor X davs 1oliowed by iz treatimem tor 7 davs, Praliteration is quantitied
Dy CetlTiter-Giloe- Tuminascence based vialility assay o0 ) Astagenist profiteraton assay ot
parentad wid 2 weneration anti-androgen resistant cell lines, Cells swore eolturad in the preserec
of hortone de pleted tiedivm 1o 2 days teliow od by ligand weatment i the proscies of RINE)
ttinal concentratten 100 pN L Prodifesition s quantificd by ColTiter-Glo Tuminesceenve basiad
viabiity assan. (D Schemiatie representation of AR domain structurs showing amino acids tha
when routated display altered Hamd wetiviey i CRIC
JI3T] Figure 2 illastrates AR [ovels i parental and Znd woncration ant-androgen resista

colb lmes, Prorem eviraets were genorited from coils cultunsd m heraone depleted medien: foi 3



dirsys, AR protein Lovels were anfvzad and Byawvestem blo, AR [evels were quantitied and
normatized wy o-tabulin and expressad relative to ENCaP eefis,

HWR2] Figure 3 lustoares ARN-IE end encalutamide are partial agonistis o AR FRF6E )
Franscriptional agonsy and antagonist activity oF ARN-S09 and cozalismide on wild-npe or
Y7ol AR, TranscrpGond actis ation of @ 2 X ARE - Jucitvrase coporter was measured in the
prosenice of mercasing compound coreontration in the absence or presence of | nM RIXNG i
wild-tvpe AKYy o1 3 oM RISST ifor EX76] AR (13} Pranscriptionad asonist aetivits of Tand 2%
coneration anti-sidrozens and prednisone on wild-rvpes TSZGLTRTTACENTOE TRTZACLIONL
PENTLY and WO AR dopendent aotivation of SN ARF-L weitorase seporter was measuied i
transivntiy transfecied HepG2 eells,

J033]  Figore 4 dlusteates VP Lo AR (A and FNFOE VP H-AR (B agonist and antiszonist
activ ity of ARN-20W und encalutamigdes X ARE -laciterase reporter actis ity s monitored i
the presence v ieraasing compound coneentodion i the absonee or preseice o 1 pA R TSRS
thorwibd-type VPIo-AR por DoV RISST (lor Y760 v PIe-ARY,

[R34]  Figure 8 Tlusmrates o competitiv e binding assay ol wild-syne AR (A vs, FXTOL AR
(131 TI-RIRN] pinding pertormad i POS cehi ontraecss eaprossing wild-taoe or FRZ0l AR D
N represetitialive of 3 bigependent experimenis, Frror toes, SkM e 2

1035]  Figure 6 Ulustrates AR Tevels m AR overexpressing coli lines Prorein oxtragts were
senerated ram TNCal, ENCap ARees . INC P SRabSTaL0 wnd ENCUP pCDNATSTOL coils
cuitired i hosmeic depleted medinm 1or 3 dans AR protens Tavels were analyvzed and by
Wostern biot, AR evels were gqaantified and normalized to actin ard oxprossed relatyve 1o
ENC ] cells

10036]  Ficure 7 iilustiutos PR 76 AR mutation corders partial a.0mist aetiviny o ARN-20Y
and enzalutamide, v N LNCaP ARces) and INCRP SRubRTal coll profiferanon, Colls wore
culturcst i the prosenee of harmone depletad modiary tor 2 davs tollowed by Baand waameni
lor 7 daas, Proditeraton is quanttiict by CellTier-Glo hanmmaeseence hased viability assas. o3y
EACEP ARGes TNCal SRaPRZC] and ENCal pODNAPSTGE coll profiteration, Clils ware
cultarad in hormone depleted mediam Tor 2 duvs followed by ligand troarment for 7 davs, For
antagomst assavs, conpounds were added e proseace of 200 pM RINSE (100 pM inal
concentrition). Proliteration was quarsiticd osing the Luminescenas hasad Cell Tirer-Glo e assay
137 Figure 8 Ulostrates AR N Cnteracnion essav, Ligand indoesd N C intersction was
monitorcd i mammalian twe hvhrid assay i HepGZ eclls Anfazonists were assaved ar 8 b,

RISKT ai 1nM.



[M38]  Figure 9 tlusrrates AR CRIP analyses of AR rarget aenes, CRIF sissiavs were pertonmed
on INCalP ARtesd and ENCaP SRobPRTol cells meubated for 3 davs in ormone depleted
rnadiumy fellowad by 4 bove hgaod reearmant. Cells were aated mowith 10 oA antacomist i e
proseied or absence of 1S RINSE D for AR and nor-specfic 120 conmrol s prosentad s
pareent mpuat.

10039]  Figure 10 illustrates AR P76 mutation confors ARN-S0W and enzalutantids
vesintanee i vivo, ENCaP ARies) and [NCal SRal*70] imor senouratts, Castraie naale micy
besring tamors were treated datly svith vehicle or 3hmg Ay day compound. Tumor zrowth for
cach group s presented as the s erage immor voluma & SEAL

JME] Figure L1 iHestrades the dosieg schad gie Tor the open-tabel phase T 2 saity.
pharieeoktacte. ad proot-ot-concept stwdy of ARN-IO i pationts with prograssive
ahvanead, mastatic Castrution-Resistant Prostite Canecr,

041]  Figure 12 illustrates Identiticadion of AR-FNTAE in ARN-S0% neated patienis, i A)
PSA rezpomse of 20 patients dauglyzod tor FSZ01 mutanon . Fevminal end ot PRA cesponse ine s
tse i which the parient plasma was sereenad for PXZa0 mutation using BEANMing analvsis,
The plasmaiesed i this stedy was iniraliy calleeted w deermine pharmienkmetios ot ARN-3
anmd as such the samples were por preparad using methodology ro rananize ratio of ctNA 10
Ivmphooyie DINAUB) PRA response o patiens posibive for PXTo] L PNA response oF paticw 7
ndreated reatment eyeke, Cuealating plasma was analy zad tor the P26 at nmes mdicaed
witharrows, Fhe plashia sienples with no detectable motant s notared as w170 the prosenes
of the FRTRD titation s renresented by “m™, A piastia simple wos called posuiy 2 for the
mutint U the poreent of muzant boids was avove the vat-of7 {0,027 and the number of mutir
capien eatimated 1o he = O3 Coumber of gronome coquavalonts e prasma sampie vonatant bhead
fraction - 10.3),

J42]  Ficure 13 liustraies the velative amaount of prostate specitie aniaren (RS dcecrad

v r the course of the Phase |2 ARN-S0 ehinpeal staids 1 cacl of the shree patients ¢7. 10, andd
2% Dearing deteciable sonaric FS7a1 mnttions in AR Apios indicares ssmuple in which the

ratationisi sere detected

DETALLED DESCRIPTLON OF THE INVENTION
Certain Terminotogy
T3] stoss detined othorsise, all reelimicad and seientific conms usad horem hay & the same
eanna s s cormoniy wndersiood by ane of skl v e art fo wihich the climed subyject
master helangs, Al patents, paentapplications, published apphications and publicanons,

GENBANK scquences, ssebsites ind other pubhished materials voterred o thronghout the antue
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disclosure hercin, wivioss noted otherwise, are incarporited bereterenes in thetr enprey, In the
event that there is ¢ pluvaliny o definmions for werms kareie, thise i this section prevati, Where
reterencs s thade e a U R o other sach dentitier or adidress, 10 imdenstomd that such
sentitiors can change st particulsy iniornaton on the mternet cian core and o, bu equivaient
information s Known amd con he readiiy aecessad, sueh s by searetimge the internotand or
appropriate databases, Reterence thereto eodonees the ayaitabilie. and public disseminaton of
such intormation. Generslly, ihe procedures for cal caiture, ceti infection, antbody production
andd molecular bology micibods e methods common!s ased it the art, Such standard
techniques <an ba tound. for oxample, e reterencs nunnual, stich as, for examnle, Sumbrook o
al. (20005 and Ausubdi ctal o194

JODA]  As used hercins she sinzilar forms ™ ~an™ and “the " meludde plural eererents unloss
the conteat chearty dictates otherwise. Incthis apphication. the use of the sinsaular includes the
plaral unless specifically secd othorwise, s used herem. the use of "or™ means "aud vr™ nmless
stated afhers i, Fartiermore, use of the tomn Mincluding™ as welb ns othor tonms ee,
"mciwde™. Mincindes. and "includcod™ is not g,

[OOSS]  As used nerem. tangees and anmyaits can e expreossad as Cubour” a paticalur vatuc o
ranz. Abont alseomeludes the exact ainount. Henee “shout 3 ug” inesns “ibont 3 g™ and @b
“5 T Generally L the werm mabout inelades ancasount that would be expectad o bBe within
experneastal error

146] s ased herein, s amdrogen ecceptor L AR) pelvpeptide refers 10 any aodroaen recepior
protein or pofvpentide, including., ot net mited to, a recombmuntiy produced protoin,
senrheticiily produced protein, a prive androgen receplor protin., and an andnwsen receptor
protein extracted o cells or tasues, A AR podsneptide incliades velated poly peptides frivm
ditterent species cludm, bat not Himited o aptnals of huwnan sod non-huan origin, AR
pelypepiudos of non-human oriein include, but ave not limited o, non-haman primete (e
chimpanye and aper mnnine (caz, monse and cid, canine tdogos fehne at), leporine frablats,
aviin ards, Povine teow ), envine Gheeph porcing (rizy cguine thorseh, piscioe (shin raninge
trog) and adher mamahan or pon- mammal in AR poivpeptides. BExcinplary AR polypepades
incliade, for oxarple, SCO D NOS: 1-17 An andvogen vecoptor palypeptide eludes wild-type
androvgen recepron, atlalic samant soformis, somatic matanons inchading those found i tumors,
svnrhetic moleenfes from pacleiv acids. protein solated front himan tissue aid cotls, and
itodiziad forms thercoll The androgen reeeptor pols peptides v ided herein can be Tarrher
madifisd by moditeation of the primas amme acid sequence, by deicting, addition. or

substitution or oty or moresunine acids A androgen receplor polvpeptade includes any AR



palypephide or g porton thereod having AR activ ity, meluding tor example, fusion polypeptidos
of am AR Hgand binding domain to @ heterelozous DNA pinding domain,

HHMEZ NS nsed erein, aomuatant androgen recemor £ AR ) polypentide. @ mutant AR prosing
moditicd AR polvpeptide, ora moditiod AR protem o are used tnrerchangeably herein and reter
(€ an andresen socepter polypoptide thal is moditicd @t one or more amine ackd positions.
Exemplary modifications tnciucde, bat are not fimited 1o, subsbitatons, deletions or sdditions of
amin s,

S| A used heraa, the e anii-endragen™ refers o a 2rous o1 hormone receptar
antavonist compowds that are capebile of proventinge o mhibiunag the hiologic efreets ot
androgons on normially responsive tissages m the oy,

J49] As used bereins shewern AR mwdabitor™ or “AR grtazomst” are ased interchanzzeabis
herein and refer o an st thar mhibits or veduces wt leastone activity o an AR pobypepude.
Fxctaplaory AR activites include. but are not Emited to, co-acovator binding, DNA binding,
liwand hinding. o1 nuclear transhocation,

[DEH] s used herem. a "tull snronist” reters i an antagonist which, ar an eficctine
concentraGion, sssentiaily completely mhifaits an ety of a0 AR potypeptide. s nsod haren
@ Tpartad antizonist refers 2n antacomisn that O capatie of partially mbibiring an aeriviny of
AR polypepiide, but that, even ana ighest coneentraion s not a fdlantagonist, By “essentially
completely” 1s meunt at feast abont X% e al least aloat D0 50t feast abant 3%, at least abont
Q6™ st loust about 9790 ab least about 985 at teast about 99 or greaser mlalyitnon o the
activiiy of un AR polspoptide.

JBST] As used herem, ithe wrm third-generason AR inhibror™ or “dord-zonerition AR
antaeoniist dre used mrerchanyeably horens and veder to an aeont that inhihits wt beast one
activiny of an AR polypeptide contaiing one or mers amiivy acid moditications that confurs
resistuney to mhibiton by sosecond-cencration AR antazonist, such as. for exaenple. ARN S0
(CAS NoL 936 104-20-8 etizilutemide Gelso knosen as MPVITO0) CAN Nos 91735 1) o
RDTECCOAS No FT3ONT-27-30 I some embodients, o third-generation AR inhibitor inlibiss
at leastane activity of o wild-ispe AR polypeptide, such as. bat not limired o, co-activaror
hindling, DN A binding, haoand bindineg, ov nuclear translocation. I some oibadiments, @ tord-
sencration AR inhibitor inhibers an activity of aonutant AR pelspeptide that is adseo minbured I
a first or second-veneration AR iniibitor,

JHER2| A s Berein. the phrase “resistant g mbibinen” reiers o o deercase m ability o8 an
AR intaeon:st Gy inheit Go, antgonias ) one or more detis s of i madiliod AR polypeptide

compaired to o xald ivpo AR polspeptidde. Forexamiples the AR antmzomist s fess effective at



inhibinng 4 oadilied AR polypeptide compared w awild tope AR pelypeptide. [ some
crboditinents, the deercased antagonistic setiv iy wzatnst @ modiffed AR polypeptide is whout
St TO% ] 20 M 407 MO L T RO RS, W93 G 08 o T comparad o
e dnbrgonisne activiny gamst @ wiideype AR polypeptide. Feemalsry AR wenvities siclude,
bt wre ol hmised o, cosactivator bindinge [INA binding, Lizand binding. or nuelear
translocation. In some emboadiments, the AR antigonist is unable to hingd to oc birds with
devroased aifiminy 1o a rmodiiicd AR polypepnide

JNR3] A used berome the wrm secand-generstion AR mbibios™ or “second -generation AR
antasorist’ are ased interchamecebly iorom and reter o an aeent thar exhibits full antagionist
actin ity ol wild-type AR polvpeptide. but docs not eahibit full untaeomst achivity atfan AR
paolypeptide contaming ong or more mning aced mwodifications thar conzers resistanee 1o
inbbition, such as ¢ modificditon atamine weid postien M6 i the AR pobspeptade. T some
cibodinments, the secotid-goncration AR inhibitar deoes ot oxhibin Tud Cantogonist activity one i
AR polvpepide vy an mnino acrd substitation tial is PSZ61, I sorne embekiinents, the
second-cenerition AR mhibior induces activiiy of AR el v an AR agonist) at concentranions
that are cquin alent or higher thar e comecntration reguired to inhithit a scild-type AR Second-
ceneration AR inhihitors difter from fivst-generation AR inhibitors, such as bicaintunide anad
Hutanides i that second - oeneration AR inhihizors gt as rudl antagonists in eolls exprassing
ciovated leaels of ARL such s tor caamples o castration rosistunt prostate vancers (CRPOY.
Pirst-generznion AR inhibitors. such as bicalutamide sud utanide, act as agonists i CRPC
Eaemplary second-eoneration Al inhibitors include ARN-300 enzabitamide and RD o2 In
sonzie cihodimants, s second-generution AR intubitor is an sezanist of o mutant AR polvpeptide
provided herein. insome cmbodimenis, a second-peoneration AR tnhibitoy binds w ap AR
polypeptide at or near the lizand Bnding site o' the AR polypeptide.

JIMESS|  The termn Toucleic aoid” eeters toedeoxa ribonucicotides. {oaxyribonueleosides,
rihonucleosides. or nbonucieotides and polynsers thercot’ i cither siule- or double-stranded
form, Undess spectieally Timited. the rerm encoropasses nueleic acids containing know n anadoes
o natural uecieotides o hich haye inglar binding propertios as the reierenee nuclele acid
are motabolized moa manmer sl o vaturadly aceurrme nucleotides . Unloss speciticelly
fimanted otherwise, the e also retons w oneonuclcotide anadows iclading PNA (poptidonucien
acidi snatecs of IINA used 1 antisense ieehnoiozy o phosphorothionies,
Phosphoraamdatess, U ndess othorw s indhicated. a particaiur nucioie acid sequence aisa
mplicitly encompasses comservitivelby maditied s ariants thereal dncludimzs but pot linrited o,

desenerate codon substitutionsy and complementasy sequoneas as w2l as the seguence osplicithy
: | A } .



indteated. Specilically, degenerate codon substitutions are achiey o by coneraling sequatives e
whivh thehird postvor of one ar maore selected tor atly codon< s subsoruted with mixed-husg
anil or deosa mosie rosidues tHtrer et alo VI DN wc&cde Lefd Ko 13N Ohtabe et al,
ORIV Bid Chone 26026052008 and Cassol ot al (199208004 Ceil Prabes i) 32
Rossoling ot al (199 VLA LI Prodos 800108,

JORS]  The term “amine acld™ refors w nutursliy oecurring and non-naturasly occarring wming
dctds, g well es amino aoind analogs and wsinio acid numctios that funeton in @ mynner simiiin
tor the patrally occurring sminoe aonds, Naturaily encoded amine acids are the 20 common auming
aciids tafunmes mamine, asparagine, aspar e aerd. cvstene. glutamine. glutiomic acid, glvema,
hastrdine, isaleneme. leneme, Tvsig, methieming, phons ladaminge, proline, sovine. threomne,
irvplophan, tyrosine, and vadine) snd pyrolysing and selenocysteins, Amio acid mafoes retos
10 apents that have the same hasic chamicul stractere s a naturaleys occurring wnmo aendy e, an
¢ carbon that is hound 1o ochydrogen, a carlioxy ) croun, an antine group.atd an R aroup. suel
as, Bomaoserine, nosoucine, methioning silfodde, motitionioe methylh sattonun, Such anwdoss
iy maodiied R zroaps Gsuch ase norleseine s or moditicd pepitde backbones, put retam the
sarre hasie chienieal structire as o pidwralls ocvurimes: aming acid,

[OUS6] Ao acds are relerred i heretn by either their commuontly Kneswn theee Tetter
suaithals or by the ane-letter syrabols recormendad by the [UPAC-TUR Biochemes!
Nomencleture Commission. Nucleotidos, BRewise, are retorrsd ooy thar commonly aceeptad
siale-terier codes.

JORST] The terms “podypeptsde™™. peptidde” and * profemn™ are usce mterchangeably heram o
reter i polviner of amino acid restdeas, The terms applv to naturally occterme amino acid
palamers as war oy winino ackd polvimers i wineh ong or more wrinmg acid residoes 1 @ non-
mairally oceurring e okl e ai amino acid analoz, The terms encontpass mieoe acid
chuins ot any fenath, including tull length proteins, wherein the amine acid residues are linked
by conalent peptide Donds.

{0058]  As used herein, maditicaton retors 1o moditicanion of s sequenee vl aming acids of @
poly peptide ar a saquenee of nucleotides it o nuckow acid molecul 2 aud includes depetions,
msertions, and replacerents o gnumo seids and nucivotides, respociively.

JOR9] o detenmime the pereent homology of e aming acid seguences or i (v o nacidic
acids, e seauenees can be aligned for aprine:d comparison purpeses e, gaps are mtrodiiced
i1 the sequencs ol a st amimo acid or nucicie aeid scyuence for optimal alignmens with o
sevomd aminw or nuckete achd segneece s The amine waid resndues nr pucleotides al

corresponding amino wwid pesitious or nuckeotide positions cate then be comnared. Wheo a



pasiion i the first segiienee 1s oecupied by the same amimio acid rosidue or nuckeonde as the
COrTSSpONGing position 11 e sevond sequence. sien the molecules ore identical o pt position
The porcent homolosy potweom the twa scgeences is atunction ot the numboe of identeal
pesttions shared by the sequanees the, Paidentity s ot identicai Sosttions sl - o1 posttions
ten . eneriupping positionsy & 1001 In sane embodimests the Bwe sequences wre the same
length,

{060 Todeternume percent homaology betwesn twa seipuences, the algoritiz of Karlin and
ANsehil (P90 Prescs Nl Acad, Sein DN ERT 2202268 moditied ax i Karlin and Aftsehul
L9993 ) P, Naths Leaed, Scic S POEANTIANTT s used Stich an aleoritiing is incorpovated 1o
the NBLANT énd XBLANT programs ot Adtschnb, 20al 41900 L Vil Sl 213 403-410
BLANT nucleonde searchos are pertormad with the NBLAST proaras, seore 1,

wordlienah 12 1o obtin nielcetide seqguences homolozous 1o a nuclere asorl molecudes
deseribed or disclose herene BUANT protein searchios are performed with the XBHAN
proarars, seore SO0 wordlenuth 30T abrain gapped alignments for comparison purmoses.
Cripped BUAST s utihzad os doseribed i Alischul et all 01997y Nidone beniy Roa, 25303384
SHEZ When unlizing BLAST and Gapped BLAST proyeams, the detanlt peraimeters ot the
respective programs (g, SBEANT and NBLAST e vsed, See the website of the Notwonid
Conter for Biotechnology Istormation for further details fon the World Wide Web at
nchonimantheovy Proteins suitable tor ase in the methods deserihzd heram also imelodes
proteins having between o S amino acid changes, vl 2030405 0, T8 00 1601 12, 15,
(4. or 13 :ino acid substitutions, deletions, or additions, comparad to the aniine sad segueney
ot any protemn desertbad herem, bnother embodimients, the aiterad amine acid sequenice is
TN G SFPETONS 1 TTTRTT SR CANMEIEA P 1§ LTS NRALIE S ¢ S § RO E R P e PR ST E P R
D, N o 100 s ddentical wy ihe anlino acikd seauence ot any protein deseribaed bersti
Suchy sequenee-s arm? proteins are suitabic for the methods dosonisad berein as long us the
attered amune aeid sequenee retains sufticiont iologacal activity o be Tunctional m the
compositins and methods desertbad herein, Where amino acid substitutions are made. the
substitations showdd e consers ative atnier acid substittitions. Anong (he comrmon amine acids.
for example, a Teanservative wmino aoid substitstion™ s illustearesd by o salstiation anmeng
amino acids within caeh ot the fellowinge groups (1) ghvones alanine, valine, feucine, wid
isabetiemy, 123 phanylalinine, ivrosme, and tryptophaen, (30 serine and threonine, o asnartate
ard glutaniae. G slotanmine and asparassine. wad (03 Bosine. areinine and histidine. Those of
skatbom thes art recoumize that. in vencrall single amine aeid substttions w non-assential rewsons

o pelypeptidde do not subsiantinlly adier Diological activity isevo oo Watsoti of o Moleculisr



~

Biology of e Cene, - dth Bdimon, 19570 The Benjamin Cammmeas Pub, col p 220, The
BLOSETNMOY able s mntne acnd <ubstitution mrotris dertved from about 2000 locad miltiple
UERRICTN OF PIOICH SOquened seements. eprosenting kiehly consery ad recions of more thare
SO0 aroups of celated proreins denskol¥ ot al ¢1992) Proc. Nardo b Se: TSR0 T09T 5.

HE 9, Accordimypby, the BLOSTNGZ sabstitation freguencios are usad o detine conseryativ g
amine weid sabwiitinons that. in sne cmboediments, wie intrkdueed Tito the amiine aeid
sarfedtves deserihed or disclosed hereine Although i s possilzie o design amino ecid
stihstitutions based soleis upon cheneat properies tas discossad mhov e the licuage
Cronsan iy e amivie aeid subsaiintion” proferably reters o u substitution reprosented By
BLOSUMGZ value of wreuter than -1 For example, an amino acnd substitubion is eoasen atn g 1l
the subsntutton s characierized by o BLOSU M2 value o 00 1 20or 30 Accordig o this
syxlemi proferred consenvaty e amiao acid substitutions are churiaienizad by a BLOSUMGE
valuc ot arfeast oo 1 2 or skoahide more prefertad conservative arnine acid substtiions
dee characterizad Dy a BLONU MA2 salue ot ar least 2 o2, 2or 3y,

061 As used Derem. corrasponding restdues refers ta residues that oceor at wigned focl,
Rotated or vartant polypepudes wre ghicsed by any method knosvn (o those of' skill i the art.
Such methods tvpicaliy maxiiize matches, and include mathods soeh as using osgaul
sirgnnenss and by osig the nunerots aliznment peoges avinlable (ror example, BLANTP)
and uthers Known gy those of sl the e By alivning the sequencees of polvpeptides, one
skibied m the art i wdentify corresponding restdues, using consesod and identical aniino agid
residies s cuides, Corresponding positions also can be based on strisural aligsments., tor
example by esing computer simuboted adignments of protemn structiie. In other instalieds.
corresponiding regions cun be idenutiod.

j062]  As usedt hereine anadlehe varmo oratlehe saranon seferenees w o pelvpeptic
cncaded By o gene that ditfers From a veference Tom ot g gone die s cacoded by an alleley.
Dypicidly the vetereace form of the wone encades a sild-tepe tornm amd o predominant torm of a
pelypeptide from a population or sinule reference nember of a specios. Typicatly, alledie
sarianis. Whieh maide variaots betawveen sind wamoeng species, have at Toast SO7L 90 or ereater
amine avid idendty with a wikil-rype and or predoninant form frar the same specios: the deg oo
o 1dentiey deponds upon the wone and whether compurison i< mespecion or intraspocios

Creneraliv, ttraspocion alle e vartanns fas e at fvast ahoit 8OP e N300 ar O35, igentity o

arvator with wowald-type and or prodamimant form. imclading QD68 DT IR O ar areal

whentty with d wald-rype wid ot predommant o ot poivpepndy



[03] A used herem. species viariants refer o viortanis of the samye polvpeptide hetween and
among spedies. Generaliv, inerspecies varians s et feast abot ol e, 0% MO, N3 00,
or D3 sadentity o wrcater with o wild-type andcor pradomimant form from anather specios.
smclud g a3, 9k, 90t or arenter identing s ith s wikd-tvpe and or prodontinant tors of
& polypeptide.

J0064]  As aseed heraing the teris "reat” Mireating” or "traatment.” and othee grmmmaiicad
couivalerts, inclade alleviuing, abating or amcloratng ane or more svinpionms of o discise o
condinor, anteliorarine, proventing or redac g Gie @pPLiinee, sav ety or regueney of o1 o
mors aidditonal symproms of a discose or condition, anmeliovating or presenting the underivin.:
Metaholic Causes o one or mare symprores ol o discase or conditon. inhiting the discuse or
conditon, sucit as, for example, arresting die developiment of the diseose or conditton, relieving
1the discase or condition., causiies resession ol e discuse or conditon, refiev iy o conditon
causedd [y the discase or condition. o inhibiting the svmpioms of the disease or conddition il
prophviactically and or therapentically . oo noni-lpiing oxawnple, for praphyivctic benefit 1
third-generanon AR inhibitor compound disclosed herein is administerad w an mdiv idual @ esk
ot deselopiig o partientar disorder, predisposed w developine a particndar disarder. o o an
michy idaal reporting vire or more of e physiological svmptoms of s disorder. I some
cinbadiments, @ thivd-generarion AR inhibiror comipound disciosed heretn s sdnimistered o 2
subject following teatmeat with one or moke therapeutic auents. n samae embesdimenis. a third-
seneration AR mbibitor compeund disclosed harem s admimstered o asubject i combination
witlt treutment with one or niore therapendic ayonis.

J0065]  As used herein prevention or prophyiasas refers 1o the reduction 1 the risk of
developiing a discuse or condition.

[066]  The rerms Veftective mnount™. "theraponticatly eftective amiount” or "pharpisceuticicly
cricetiye amannt” as isad herom, eeter to e amount ot an AR inhistor componnd shat is
sufficiont w aeat a disorder. [y some cimbodiments. G resudt s wovduction i and or aley von
of the ~zis, svmptoms, o catses of @ disorder, or sy ather desired alicration of « bivdouical
sastem Forexampla, an "effoctny o amount™ for (horgpoutic uses Is the amoeunt of the
cormnposiiian comprising an AR inhibitor caompound thsclosed hovein regquired G provide a
cimeally sizmifican deorcuse 1o w disorder Ac appropriard “eHeciy &7 amouni inany indiy ol
cine s derermined using any suraile rechinigue. (e e dose escaliation studs 3

JtMe7]  Ihe term "pharminecuncadiy aceeptahlc™ as ised herein, r210s 10w maranial dew.
carrier or diluenty, wineh does not abroware the bioowicad aetinvity or propertios of an AR

wthihitor compound describad herem, amd s retatively nomoxse e, the materiad is sdininistered



ia s tdidua] wrthour ciasing undosinble bologica! efiects or rieracring i deiotornous
manner with any of the components of the compositior in which i is contained).

HHEAR] s waad Doerein, aocontrol refees o a sample that s substantially dentica o the ies
smanple, exeopr that it is not irested with a test parmrineter, or, 710 s a2 plasmia samples o can e
(raim w sarmal volenieer not aftected with she conditon of pierest. A control alse can b an
mtermsd control.

{0069 \s Lsed Boreitiy the terms “sibiect, "indiy blual™ asd "patent’ are vsed inwerchaecealls
None of the termis dre 1o be interpretad s regquiing the <apervision ol medicnl professional

(e o doctor naese, physician' s assistant, orderby s hosproe workers As ised herei, the subioct

can he any arimal. inchadinge mammals ceoe o human o non-human ammal) il non-mamnmsds.
Itcane cmbodhmiens of the picthads and conpositions provided hereni the manmal is o heman,
JOO78] As used herein, Teontacting” refers 10 relers o the act of tonching, makimy comact. or ol
bringing sulstanees inte imunaediate proximiry, "Contacting” can by achivned Dy miing the
cornponents i« Hoid or seii-Haid mixoe.

Overview: AR Function and Drae Resistance in Caneer

10071 Aridrogen receptor CAR s wmemiber of the steroid and noweloar receptor sunertanmliy
Among fus Barge family of protems, only Tive vertebrate stevoid reeeptors are kKnewn ad
srclude the androgen FecepIor, Strigen Feeeplar, preissicranie receplor, 2iucocorticord recepios,
and muncralovorticor! recepur, AR s g solibic prstem that functions s an mtracelldar
tramseripiiont factor, AR function iy regwiated baobie hinding o angdhrogons, whicli inirtanes
segqaenind! conlormationa] changes of the receptor that 1ot receptor protein icractions and
receptor DN mieractions,

0072 AR sty exprossaid in androgen wieel tssues. such as the prostaiy, skelotit
priscles liver. and centrd pervoins systam CONS L with the highost expressinm s el observed 1,
the prostate, adrenad eland, and epididymis, AR in cortain instance is actvaied by the binding of
endlosenous androvens, including wstosterone wid Se=din drotestoaterone (3u-DEFT ).

J0073] AR s g LI0 KD nucten receptor thot, upon activalion by aidiocens, mediates
transeripiiot af @rect senes that modulste crowth and difterentiation of prostate epithelial eoits.
AR s cnconded Iy the (TR vone locited on the X chromosome ar N TH-120 The AR gene
comrises X exons encedine the full-lenath andrower reeepion. Simibar o the othor steraid
receptors, unbhownd AR s iy jocated i the evtamasm and associated with a complex ot heat
shock proteins (HISPsy through inreractions with the Sizint-binding domaim, U pon gronisg
Finding, AR woos throwah o series of contisrmational changes: the a2ar siack proteins iissovtats

fram AR, and ihe franstornied AR undergoes dimerization, phosphorsylaion, and transfocation to



the nueleus, which is mediated by the nuclenr tocalization signat, The translocated recoptir thes
hinils 1o e androzen response clement t AR, which s charaeterizad by the two hexamaric six
nucizotide hatl=site consenans scaieee S=TGETTCT =37 armameed as iny orted repeats spaeait i
threl random sucleonides and o locaied in the promoter or enhapeer region of AR cone tarects,
Roecrutmaent of ather trunscription co-reatiators tichaling co~actisators and co-reprossors) and
transeripaomd machiners tuethar snsures e approprivde moddation of AR-regulsiad gene
expression, These processes are mitiited by the Huand-indoced contarmiduonyl chappos b
Heard-Dimding domain,

074 AR signating is crucial for the desclopment asd mainienance ot male repraducin e
orams incehsding the prostate gland. o« cenete mados harborsig foss o1 tuetion AR muaions
and miee ernzineered with AR detects do not dey clop prostates, This dopendenee o1 prostaie
colls on AR sivmaling continues exven upon neoplastic aunstormtion. Aadroeon Jopletion ..
nsing conadoropi-reteasing hormone ¢CGnRH Y conists continues 1 be the nuiinstay of
prostate caneer reatrment. Howev e androzzen depletion is asuaily erieetive tora nured
duration and prostaie cancer 2Avohves e rewain the bty o wrow despits Tow devels of
circilating avdrogons.

JO75] Prostiste cancer i< the imost pravalont canceet it men, Prostate canger reprasants
approxivately 29 pereent ot all new caneer cases drignosed =nd H) pereent on cancer deattis i
males, Incachdition. American men over thelr htvame have amough s 17 pereent chanee of
developing tavasive prostare cineer. At initiad dingnosis, a lirge poroentage of prostate caneers
hay & tow to mesdivm: sisk meanmg e the 10 var mertabes isk s eelatiy 2y low fup to 240

with hitie meryention, Howovers advancad arnd metissiiatic prostiate caneers have mea survival

ot 2 33 veurs amd are snbjeet w wnressiy ¢ 1satment mchding suwgeny wnd chemical castration
therapy

J76|  Giiven that most prostate cancer velis depend on AR tor their proliferanon and saoy i,
treaiment general v conststs of sdmimistation of guents that Block production o testosternge

te 2, GuRET wronisisdalone or in combination with anti-androgens v Dicalutamide). whicks
aniteganize the effoct of any residusi Westosterony Cniorhinately, ahile oiten initially suecosstil
as avidenesd by o drop 1o prostate speciiic anticen (PR it vegrossion o visible vimor i
prasent metistatic tmors inoy itabls hecome vosistant 0 henmona, therapy gt which stasse no
CHPGTIV TN SIS,

JMEZZ] Prostare cancars reststant te hotmonad therapios are ciently rofcered w as castration
posistant mplyviny thar they have prosressed heyond the pomt at which druss warseting any

poing o the androgen axis wonld have any chimcal witiity Pre-chnieal and clinicsd osidence



ndieate that the AR s i viable Iherapautic rarg of SVeR I castrasion resistint caneers, AR
arations avy Been repartad 0 o i Gp 1o 33 pereent o PROSKEe Gneer Sisds @il @y st
commatny ohserved tollowing rautment in the AR dopordont cistratian sesistant siue
Mutatons have been founad that alter higand specitteny amd potency and that resalt m higand
mndependont recoptor actis ity The speciiic mutations vary widels putappeat o be dependent
apon treatinent recimen. Additionaliv, aprosabition of the AR st has heon associated with
Prediression ki the castraiion resistant siate in hoth patients dad aaireal maodels.

JIMB78]  Two acenis, abivaterone acetate (Zvizas CAS No, FRA229-13-5) and MDV 3100
toivalutanide: CAN N S TA08T 233271 hay ¢ recentiy boen aomplosed m lite staee clinieal
osting for the treatmoent of mon with castration-resistant prostate cancor (C RPOYL \hraterone
oVt raraets F-u-hvdroxyviase 1720vse (O YPTZE A thereby tnsubitmi residuat androgen
bosvithesis. MDAV IT00 (s an wnti-androsen discosored i o sereen tor poont ant-unidrogens

lucking

st activiey i context of AR overeapression, The clinscal officactos of MDV 3 Had
arid abiraterone acctse support fhe Typothests that AR continues to pramate erowth and survivel
OF Casimon resisiant prostaie cancer. Lntortunatelv, simitlar to 1iest-generiation androwen
abiation therapies. nrolopeed trowment wath abivaterone aectat or sceand-sencraiion AR
dRTunIAlS aitinately restdts i resistanee

JZ9] Roststanee e abiraterone acetate swwd MDDV IO has boen observed i both riodets o
prostate caneer and m patients. Profomimarsy duta sinsgests that stmilar 1o castration rosistint
Prostate cancet. seeoid-wencrnion anti-andeogen vesistanes deveiaps throeugh muhiple
rachanisms atsd AR s thought 1o remain o therapeutico tarect i thes setting. In bath xenopens:
madels and m patients, CYPTZA upregulation and i preseneye of peozrant les <ls ol androwens
hus ¢ Been pated in resistust popattations. CYP1IEA nmeculution presumabls promaotes 1osislangey
vio AR activation by intrattiviors! androzon ssnthesks. Inoother cases, rasistanee correlies with
invreasad AR fevels s well as nuclear localizaton. Addivnonudhy, mnmerous vollulay signadings
pathdys Riowsn e activare AR m the absence ot endouscnons haands oy promate second-
seneration therapy resiatianes. The observating thar ramors with hizh fevels ol acrivaled Sie
respond poordy o MDAV I HO and wdviraierone seetde iratment supporis this hypothesis. To dare
nit AR matations bave heen described thar comfer vesistimec o NIDVSTO0, ARN- 308 o
abiralerony

[0080]  ARNCS s asvnthetie thiohydantony compound discovared using strocture sctivi
retationship (ISAR Fowded medicingd chemisery w wdentily nonsterotdal ant-androgens thar

retain Tl antaconist activ iy i the setting ot incrcasad AR exprosaton, ARN-300 exinbits wnti-



[MOT S Y IR CasraHon-senstiy e and resistant senozratt models of prosiate cancey and an's-
androzenic 2itects in dogs that phenveopy castrition.

Tdenufication of AR Inhibitor-Resistunt Cell Lines and a Mutant AR polypeptide

JET]  Deserthed herein are working cxsmples demonstrating (he prodoction of drueg resistin
celfhmes. Bisome embodiments, the methods proyvided are cmipleved Tor the coneration of a eel
fine that & resistant to ntabition by sceond soneration- AR aatazonist, such as, it not Enuted
too ARN-Z0G cnzaiutimide MDA 3100 or RI21620 la some embedunents, the methaods

pren ided are emiploved 1or the seneration of e call fine that s resislant o ifibiton by sn AR
aitagonist that minhits androgen producton and exhilits nding o un AR receptor. In same
cmbodiments, the AR antugonist that siits anidroeen prodoucton s o CY PL7A wahibitar and
extubits binding o AR [t samie embodinnents, the AR antagonisn wsat inhitais androgen
providuction and exhibits AR Dinding is culeterone CTORKOOTY or ahraterme acotite. in some
cinbodiments, the AR antoowist thar inhibits androcen production and exhibits AR binding is
FAK-F00.

JNS2] A doseribiod heretn. rosistant ¢ lnes sore conernitad e vive o i caniration resistini
prostade cancer (CRPOY coll xenoaratl and @2 vizee mandrogon responsine prostate cancer el
fines 0w eXposure io imcreasing coneentrations o1 the anti-asdrogen dries ARN3M9 o

MOV ITO0. By coll protiferatzon and (ranseripiional assiys. the cell Tnes searegaled into two
distinet ¢lusses,

10083 Class 1 oel hnes eapressed o higher level o AR comparcd o thoir parental el fines
anmd prolifersicd in the abaence of added androvens, T ieand-imdependent gravwth of the class |
colls wasunalterad intic presence of ARN-309NMDV IO o biealutamde, The svnthete
androgen. RINK T imihibited profiteration mothe class 1 oclis and s antagonizad by cither

MDDV 3106 or ARNCS indicating thar AR v these celt Bies stilt binds 1o M 3100 and
ARN-2GD,

[0084]  Class 2 rosistont eell hnes remaimad androgen dependent for grow th simiilar o thetr
paretital el bries, While ARN-I09:md MDDV 3 T0G inbibied praditeration of the parental ¢eil
hie, both compaugads exhibited agonist actis ity and stimulated proliferation vithe class 2 evli
lnes. Analysis of the nouclee weid encoding AR in the class 2 eell Hnes vrevead od that the ool
lines oxprossed o mutant AR seith @ mutation in the land brrding domaan fhe mutetion wus
thamiding ¢ [y o evtosine (€ ) missense mutationt that resaited pran mipo aeid substitation of
Phenykaaning i posivan X760 of the wild-tvpe AR Tor ieucine (TR7al ),

JOOSS|  As desernihad horein. in the examplos. matations in the AR sene have heen ndentitficd

plasm sanples Bom prosbuae canceer patients wndergoing ARN-R Phase 12 clinacid studios



Fhe mutattons idennfied mclude athvnnidine U7 to CVEosme (0 rmssense Mutation at positioi
TORN ¢iest position ol the coden encoding phenyhaune, which is sacodad in ovon ¥ of the AR
genel, anid a cxtasime (00 abanine £33 missense mutcian at pasttion 2990 ghad position o the
cadon encodinte phonyBikaningy e an amine actd substitation o pheay lalume af postion 876 of
the wild-tope AR tor leneme «(FN70100 The pauents idenuficd as hayime these muatations idso
oxhibited increasing lovals of prosiate specitic antizen (PS A pover the course of the stisly
IJICaiing [merishing rosisaned o edament,

JO86|  Doseribod herein are mutant AR polypepiides that contam an animo aond substitution

ot phenylulanine it position 876 of the wild-ts pe AR 1or lencine (RS0 )y and nueleie acids
cacoding the polypeptndes. Alse deserzbed herem are methods of prostocing the mutant AR
nucicie adids and palyvpeptides deserthed forcin, Adso desertbed Borem e conmpositions,
combinations and kits contaning the matant AR auclere acrds and polypeptides doseribed
herein, Also provided ave methods ot using thye mutant AR pobvpeprdes for identitving mutaig
AR rcracting mwoiecules. ineluding androzen mhbibiior, including thivd-generation AR
inhibitor compounds. Also provided are compositions containing the muotsnt AR meeracting,
moleaidos, mchrding pharmacouncal conpastiioms thereot. Also pronded are mothonds of
treatment ising the sientified mutant AR bueracting molecules, Also desenbod poreim ar
matint AR nuclere ocids that are ssntbene nocd 2 avids, Adso deseribod harem are mutant Ak
nucicie acids that are NA moleenles, Also doscribed heram ars natant AR polypeptides
produced by mutent AR nncleie avids thar e svihetic nuclaic acids, Ao deseribed hovem e
rrdtant AR polipeptdes prodieed by miatant AR aueleic scids chat are ¢DNA melecules. Also
deseribed heretny are mutism AR nucleie acuds that do nor contain AR zenonie DNAL Ao
dosenibad herern are mutant AR micleie wcids that are unmethy Lited. Also describad berin wie
nuutant AR nuclow aciids that do not contain AR intron scouenees. Aso deseribed hereir are
mutant AR nucloe acids that comprises @ scquenee aof nucicotides 1Tom two or mare exois ol
the AR cenomie seauenee. tn some embodiments. the mutant AR aueleie acds comprise o
sasjueney of nucleotides that cncode phenvidaninge a1 o position curresponding o position N7¢ @)
e widd-tvpe AR polvpeptidde.

[T As dosoribwed herema wdentification of & mutation s position 876 i the AR, stuch as for
example FREel L wlows tor the design and sercening ot mhibiors sftective for inhibition or
mutani AR having one or more resistaney mutitions, Sach inhibitors are aseful in clinival and
therapeutic applications. In some arhodiments, thwe inhibitors are nsctul for the treaiment of a

caneer. such as tor examples i AR-mediats! caneers such axc Tor example. a prostate cancer.



broust capeer, liver aLe hepatoceluliry cancer. or bladder caneer. such as for cxample, @ drug
resistant prostite, hreast, lver .0, nepmaocellusen, ar hladder coneer.

JOUBS| s doseribed herein. in somoe embadimients, subjocts wee sereened for the ikdantific atios
Of 1 ataton ot positon N760n AR sock as Tovexample EXTOL T some enbodimenis,
ilentticanon of such womntation altows for the prescripnon of a caneer ioatmant or
meoclification of a cancer roatment. In senie cmbodiments, dentiticution of sach o matation is
uscd 1o strso by sabjcets fora panticuiar therapy L sickoas tor sxample, therapy with an inlnhio-
that misthits the sctivity oF the mutint AR {00 a third-generation AR mpibiwor). B some:
crladiments. wdentification af sich o mutetion is wsed @ chaructorize a subject as haning g high
rish ol relowe ol i discase o condition. such as, or exampic. @ prostate canclr. dreast caneer.
Jiver e, hepatocellaler canceor o bladder coneer, Insomae enibodanents, dentification of such
@ mulicton is weed o chaiacterize aosubieet as laching respotisivernnoss o particuler AR mhibitor.
Such as 100 exanipae ARN-I0D MDY IGO0, or RDIGZ, Iy sorae cihodiments, identification of
such @ madation s used 1o chavactoriae @ subjoeT as lTacking vespomsivensss o an AR inhibitor
that i s CYPITA iphibitor, soch s ror example calcterons CTORGO L T AR 00 or abirsiicrene
G,

Mutant AR Polyvpeptides

JOSY[  Provided berem are imatant AR polypeptides, It <o emibodinents, the isehted
mutant AR polvpeptides wre tsoluted matam AR polypeptides. Insome embadiments. the
isafated murani AR polypeptides are neti-ttiv e mutant AR poispeptides  Insome conbodimenis.,
the solated mntant AR polvpepiidos are recombinant mutant AR polypeptides. In some
embodiments. the mitant AR pohypeptides provided herein exhibii androcen receplar activity,
For sxamnics the mutand AR polypeptides bind (o androson vesponse claments and promore the
avprassion o1 AR-responsive genes, I some cinbadiments, the musmt AR polvneptides contain
ONe O moere amine acid sabatitirions that conters resistznee e full anragoniam by an ant-
androven. L some embodiments. the mutant AR polypeptides contam ong or more aming wcid
substitutions thud conters resistince to full antiogonism by a sccond-peneranion AR inhibitor,
suech s hat not Timited o) ARNCZ0%, enzalutamide MDA IH0Y or RDEO6Z 1o some
embadinents, the matant AR polspeptides contain ong or rmore amino acid subsatutions that
conters resistaney to imhibition b ARN-3GD Inwome entbodimenss, the naant AR
polypaptides contain ane or more ottt acid substitutions that contors resisianee to ihibition
P envabutaminde LMD 31001 Tn same eimbaodiments, the matant AR polypepiides contan any

wr Mo aning acid substitations ia? conters resistanes o mbuhition by RD 162



009D In some cmbodiments, restmient o a mutant AR polvpeptide provided heretn with
sccond-zeneranon AR mhiphor induees AR activiny . For example, the second-genration AR
inhibiior auls as an agonist of the tutnt AR poly popiide. [ some embadiments, eaiment of .
mutant AK polypepride provided herem with ARN-3 mduces AR activity, b sonwe
embadiments, treatment of o mutant AR polypepude pros tded horam witl crzaluramide
OMDA 3OO induces AR activity . In some embodiments, treatnenr of g murint AR polyvpeptiude
prowtded borein with RD162 induces AR wetivin,

{0911 In some embodiments. the mutns AR palypepride comprises i modilTeatan at o
position correspondimg o wmino aoid position 876 of the wild-tyre AR polypoptide set torih
NEQ Y NGO T iAcesson No, PLOZ73) or g corresponduar posittion m the wild-tape AR
palepeptidhs setforto e SEO I NO: 2 Accessian Noo NP 030035 21 [n some embodiments,
the moditication is @ substitution of the amino acid phensiaianine o the position corresponding
[ aiaiino adid position 876 o the wild-rvpe AR polvpepside set forth i SEQ D NGO T I sone
ernbaduents, the muiantandrocen receptur CARD polvpepude does uot comprise pheas bdanine
s position corresponding ty amino aend positin 876 ot he wild-ivpe AR pofvnepude sot
tforth in SEQ D N ]

JO92] o sotie embodimemsg the modificarion is & sabsrityrion of the amine acid
phenylstanine at the position corresponding e amino sewd posivon N76 ot the wild-type AR
poly pepisde set torth i SEQ D NG 1L exd the subsittated amine aeid s selected rom amone,
feucine. isoreucine, yvaling, aianine, glveine, methienine, serine. ibreonine, eystenie. teyprophan.
Iysine. arvinine. histidine, proline. torosing, aspriragine. glwsamite, aspartic scid and wlutamic
il Ty some embodiments, the mutant apdeosen receptor EAR) poivpeptide comprises
leueineg solcueime, valine, alanine, glveine, methionine, seriie. threomne, wseine. trsprophan.
Ivsing, argining, histidine, proling., nvrosine, asparagine, ghutsmioe, aspactic seid or slusmie acid
at the postion corresponiding o wmino acid postiion 876 ol the siid-tvpe AR paby poptide sot
forth I SEOQ D NCE 1. I some ambodiments. the modiiication s a substitution of the animoe
acid phionyvlaknime at the positdon comesponding to aming wcid position 876 othe wiid-type AR
poly peptide set torth in SEQED N Toand the substitated anini acid is solected fron: smone
Lrucine isateuciae, valime, dlanme, glveine, mertonime and tovptoshan v some embodiments,
i mutant androgen recepror (AR polyreptide comprises o lewvine, isoleucine. valine, aluning,.
gliyeine, methionine or eymophan at the position corresporading fo amino acid position N6 of
the wiid-type AR patypoptide sot torth in SEQ D NOC T In some embodimcnts, tie
maoditicanan iy a substitution of the aminae ackd phony lalemine w lcucine at the posttion

corresponding te anino acid position 876 of the wild-tope AR potvpephide sot torth e SEQ 1D



NO: 1 Insome embodirients, the muiant AR polypepade comprises aoueine st the position
corresponding to mine Akl position 870 of the wild-tvpe AR pobypeptide set forth e SEQ D
NG

JY3] o some eimbodiments, the modintcation comprises acdeletion of the sminoe 10
phenylaiarine at the pasition cortesponding o amine aad positon N6 of the wild-npe AR
pely peptide set torth in SEQ D NO: 1

[(HO4]  in some embodiments, the mutant AR palvpepndes conprises a seaienee of wnine
wcids sot Torth i SEQ D N S0 In same smbodimients the mutiant AR poiypeptide comprises =
pols pepricde having w lencing at the postiaon correspondind 1o anuba aond position 876 and

Py siag O™, SO TN KNP R T RS TR Y amine ackd sequeney
adentiny 1o the polepeptide having the seguencee set forth o STEQ TDNOL S n soow
cobadimoents the mutant AR polyvpepude comprises d polapeptide net Laving a phanvlalanine
the posttion corrasponding o amimo acid position 876 and has g G375 700G 756, 8, 855,
G QR av, TN, or B aming Geid sequanee Bdoniiee o the polvpoptidle lusing e
Saeietice st tortin in SLOQ D) NO: S,

fO095]  hsome erabadimaents. the matant AR polypepitide comprises o madification at wnine
avid posttion N70 aid 2 modification at one or wiore addition:d anune acid posttions. In some
ribadiments, the nuitant AR poivpeptide comprises & modificanon atanine acid position N7
and amodinteation at 1203040 5060 TUS0O 00 T 120 FA0 T4 B8 TOOT70 0N 190 20 o more
datning acid positions I osome conbodiments. the mutmt AR pelypepiide comprises o
moditication af position 876 and a modification ai one additionsd siino acid position. In some
embodiments, the mitant AR polypeptide comprises i l2ocine at amino acid posttion 876 and «
modificusion at 10203 030 a0 20N 0 OOV 120050 T 150 T 170 IR0 1L 20 or more
additional amine acid positions, [n some embodimaents, the nistant AR polspentide comprises «
[eueine at posian N6 and a maodification qt ong additional amine acid position T some
cinbodimoents. the modstication at amine aoerd position X760 0s g substitntion that s FXTOLL
[096]  In some crabodimenis, the mintant AR polypeptide comprises a modificanion at position
X760 and w modification at an additional amine acid position that contors resistance to o Hrsi- o
second- seneration AR antaconist or an AR anragomisg that inhibits androgen producion i
some ciboedinents, the modification at the amino woid position i addition oo the maoditication
atine seid NTO incrvises the resistanes ot the AR polypertide w a first or seeond - cuneraidon
AR antagzonist or an AR antaeonist that mhihus androgen productinn compuared to an AR
polypeptide comprismy the modification at amino deid position 876 wone, In some

cinboadiments, the moditication ot amine acid position 870 0s g substitution that s ER761



97 Insome embodiments, the mutant AR palypeptide comprises @ modification @it posiizon
N7 oand a modification sclected frony mrong AR maditicatons deserihed i, for example,
Grasse ot al {20120 Nogaere SR7U7A001 239043 Nanwz et ab 120023 ¢ rodenze XOUL R 210N Cone ot
sl C200 2y Gone SOUECE220430 May ot al (2012 200N One 20127310323 11 Roochekpouy
201 Astan S Nadrol 1203p639-537 0 Wasterinu ot al, 12012 Mod 0l Endosrined, M08 45
Robbins 20120 30! OOl Erdocrind 33201202633 or Gottlich ot al. (2002 Hine Marrar,
AA3ENSTAAL I some embodiments, the moditication at anmno actd position 870 s u
sibstitunion that ix EN7ol

[009S] 10 some embodiments, the mutant AR polspoptide comprises @ modificarnion ar posiiios:
NIt and @ modimeation selected frorm among: AR modiflcations associatad with castration
roststant prostate caneet. Inosome crobodintenis, the moditication gsseciated with casuation
TUSISEANT PIOStte Caneat is an wnino actd substindion such as. Tor exampio, TRFEACW I,
WEHITLWEHR ZO1ELor TINTAY 1o some aanbodimenta. the mondificotion ot omine aeid
pesiiion X706 < i subastotution that is PNFE]

99| o some embodimenis, the matant AR polyneptide comprises aomadifieition an amine
actd posivon K76 and aomioditication at amine acid position 877 T some emiodiments. the
mtant AR polypentide comprises @ oucine ot position 876 ad 5 modication (s acid
postiton X770 0n sone cnibodiments, the modifretion 4 apiino aeid position 877 s a substitioos
vt the anuno acid threomme. n some cmboshinients, the subsutoicd amine acid at amine aeid
position 877 s selected fom aniong leucine, isoteucine, valine. wianine, phenylaianine, ghveire.
rrthiomnge, serie, cyvstemne, tvptophan Lesine. arginme. histidine, proline, 12 rosine, aspaaging.
sdatannre, aspaertic sicld and chamie actd, I some embadiments. the substituted wmine acid o
amino avid position 877 0s alanine Insome cmbodimaents, the mutant AR polspoptde comprises
a modification ar position NT6 snd arcdaaine ar amino acid position X377, Inosame cibodnnemis
the mulant AR polypoptide comprises @ leuoine af position N6 and an alaning at amino agid
posttion ¥7 7,

JODTOG] In somie eraladiments, the maatant AR polypeptide comprises a moditication at posiiaon
X760 and o modification @ amime acid position 741 I some eosbodiments. the matant AR

paly pepticde cotuprises w lrucing st position 876 and a modiiicetion ai amisio acid position 741

I11 some cmhodiments. the moditication at wmme actd position 740 i wosabstitution of te amine
avid trvptophan. In some embodintenta. the substiztited anno acid at amine acid position 741 s
sclected frory amoeng lencine, isoleucine. valine, alanme, pheny falanine, ciseme. methionine,
sanna, tHircomme, cysteme. besime araime. histisdine, profime, tyrosine, asparagine. shitamine.

aspietic scid and wlutoniic acid, I some embodonenss, the substitunted mine actd ot amino acnd



position ZH s deucine, evsteine ar arginine. In some cozbodirients, the matiant AR polypeprice
comprises amadiication af posision K70 and 2 leacing at arting acidt pasition 4 e some
cmbodiments. ihe mutant AR poivpentide comprises a modification af position M6 a
Cysteine at anano aetd postion T Inosome eorbodsients, the smutant AR polypoptide
COMPrIses o mondr lcation at posison X760 aml an aryinine aownmo aond posttion 24 In sime
cibodiments. the mutant AR polypeptide comprises aicucing at pusition 876 s0d o leucine ot
aminw doid pasiton ZH I some ombodimienis, the mutant AR polypeptide comprises a icuchie
af position 876 and A evsiame atanine seid positon T HEL By some embodiments, the muatin AR
pPobypeptide comprisey @ fouche at position 876 amd an aranine ot amine aod position 74
JTE [ In some cmbodimients, the mutant AR pelypeptide comprises w moditicaiion at position
K70 and a modizication woamino acid position 7010 L some cimbodimenis, the et AR
pelypepiide comprises @ icucing & pasition ¥76 amd o manditication at amine acd position 701

[1e sonie eradadiments, the nodificaton at aming acid position TG4 s @ substitution ut the smine
actid lenetnee. I some amnboditgents, the substitutosd sroino ackl ad ammo acid position 701 s
selected tront among iseleucine, valine, ilanine, phenyhidanine. civeine. methionme. hisiding.
sevine, threanie, cysteine. Bosmed arginime. tryvptophan. proline, pvrosioe. asparagnne. glugamine,
aspartic acid end chutamicsweid. I some cothodimaents, the substitueed mmipo aeid ar amino acid
posttion 0T s histidine. I sonie cmbodiments, thie pattint AR polypeptide conprises a
meadizicasion at pasiton 276 and a histicine at amino acid postiion Z(H L I some embadinmenis.
the mutant AR polvpeptide comprises a leucine at position 876 and o istidine at nmino aoid
position 7L,

[1H2] In some ermbodimentse the matant SR polyvpeptide comprises smadification at posiinon
N6 umed @ modification e aming acid position X740 Insome cibodiments, the matanit AR
polypeptide ceprises a fleucing st posttion 876 and g modificanon at amiboe acid position N34
I some embodiments, the moditication at amimno ackd positon X741 iosubstitition of the amine
acid Bistidine. 1o some 2mbodimenis. the substituied amino acid b sme acid position X740
selected Trom mmong leucine. isolaucine vahae, slanine, phenyialanine, gheme, methioninge,
serine. thirconine. cystenie. B, orgning., try ptophun. proline aveosine, asparagine. clatamine
aspartic acid and elutarie actd. [o some athodiments, the substrtated amino acid at amino aond
posttion X740s raosine, in seme embadimenes, the mctant AR pals peptide comprises o
Modifiction a1 position 876 and 1 vrosine at atuno acid position 8740 I some cmbodinents,
the mutant AR polypopiade comprises s leuaine ot position 376 a0 1 tvrasimg at amino acud

[(osition X7,



JNT63] o some cmbodiments, the mutant AR palvpeptide 1x an AR polvpeptide varame tha
comprisas o odiicarion af positien 870 and one ar awore additions! amine acid positions

refutn e e the wild-type AR polypeptide setioeth m SEQ D NGO T Esemplary variants fnclude,
Tor exampleospecies varants, adlelio varants, KN sphiving variants snd varinis that contai
COnseryative and not-conservative anmine acid mutatons. nsome embodiments, the AR

poly peptide vaeamt comprises a polvadutamine tract of abow 6 consecutive ghituniine residuos
o about 39 conseaative <lutaimine cosidues. In sone ermbodiments, the AR pobypeptide s arard
comprises a polvalutanysne trct of shout Ho consecttiy e clatamine residues e ahout 29
cansecniinve glutamine restdues [Inosome crbodiments, thie AR polspeptids vamans comprises 4
pelvzlntannne tract ot aoat 21 consceuty ¢ elutaming residies, some embadiments, the AR
pelypeptidhs varees comprises a polyeluianine tracr o about 22 consecutive glutaming residues.
In somic embodiments. tiz AK polspepids variant compises a pols giutaming mact of whoat 23
conaveutive glutmime residues Insome cmbodiments, the AR polspeptide varbmi comprises
Py alveiae tract of whout 1O conseeutive wiveine vestdues to about 27 conssentive gheme
restdiees. In sonie cmbadiments. the AR poivpeptide vaciant comprises d polvabveme st of
ahont 23 consecatiy 2 iyeine residues, i sarme embodiments. the AR pabyneptide saniam
camprises a polvelveine tact of about 24 conaccutive glhveing resiidues,

JODTRE] in some embodiments, the matans AR polypepride conprises o portion of the niatans
AR pobypoptide set forth in 8D NO: S e some embadinents. the pottion exhubits an
activity of an AR polvpepnide. Insome anbodimaents, the mutant AR polypeptide comprses tie
IPNA bindinse donain of an AR paivpeptide and the hgand Bindine Jomain of the AR
pelypeptide comprising the modification @ amina actd postton 76 ol the motusr AR
porlypeptide ot fontd in SEQ D ANO: S s some anbodimaents, the nndant AR polypoptide
consists essertialiy of the YN bindioyw comars o at AR polspentide and the livand dinding
domain of e AR palypeptide comprisimz the modification af amme wcid position 876 ot the
mutant AR polypepuicie st torth in SEQ D NG S0 Insome embodimenis. the motant AR
pelvpeptide comprises the sequenes of amine acids from about ansino aeid positon $53 ko sbosi
amite weid posttion 217 ot the mutant AR pelvpeptide set torth in SEQ D) NO: S In somwe
embadiments, the mutant AR polyvpeptzde camprises the tgand binding demain of the mutiani
AR polvpeptide. fn some embeddiments, the ouggant AR pobhypopude conststs essentialiy of the
izand hinding domam o the mutant AR poby poptide. To some cmbodiments, the mutant AR
pelypeptide comprises 10 soquenee ol anuno acids rom obout mvino aoid positinn 353 1o alwo

Aamio actd position V19,



JONTOS] I some embodiments, an AR poivpepide is a fusion proten comprising the Heand
hindling domain ot AR polypeptide comprising the modificatior at amimo skl position N7 of
the wild-tvpe AR pabyvpopride st forth in SO 1D ANO- T linked 1o o heoiozons paiy peptide
It some emibodimients, the noditication @s an anino ackl subsniution that 1s 76D Neihods tor
e eneration of fusion protems e At i e art and mchsde standond recombsnant DNA
ehnianes, For exaample. i some enthodimants: DN frieamenis coding o the Jifterens
pelypeptide sequences dre Ligaiod tagotber in-trame inaccordiancs with cony enitonal techniaues,
for example by employving blunt-ended vr stegper-ended wrmine for Hgaton, reseivion ez yne
diczestion to proy e for appropriate e fillimg-m ot cohesn e onds as aprropriate, alkahine
phasphatase treatmaont fo ayord andesirabie jomuings. wnd enzs mitic haadion. 1t somye
cinbadiments, the fusion ene can be synthesizad by comventional techmiguies including
aatomated INA santhesizers, Insome embodimenis, PR amphilication of gone fragments ca
b carrvied out using anchior prasers which wive rise to complereniary ov erhangs betw ooy twe
COnsert v pons fragroenis which concsubsoguientiy he anncatad and coumplifiod o generaie «
CRAMCTIC 2200 segienes (e, for example, Current Protowoels v Moiceular Bivlogy . eds,
Ausubel ctall Jobn Witey & Sons: 19923 Iy sorne cmsbadinionts. oaprassion yoctors ars
cormierdiadly avaiiable that cheade @ tusion moiety (oo, o GST pofvpeptide). A nuclvic actid
ercadiine o madiiied AR pobvpeptide cin b cloned into such an exprossion veetor suchs tui tie
fuston merty s linked n-rame w the moditied AR polypepuide.

JH 6] In somie erntbadimenis an AR poispepiide Is o fusion proteins comprisige the Haand
Dirwling domicn ol an AR pelypeptide comprising a nwedification ar antiing sad position X760l
the wird-tepe AR pobepeptide sot forth in SLOQ W NG Linked 1o a heterolozous DNA binding
domatn, In some cmbodiznents, an AR polypentide is o fision protein comprising the laasd
binding domain of @ musant AR polvpeptide set forrh i SEQ 1D NO: S Tinked oo heterolowns
DNA binding domaim. In some embodimonts the heterelogous DNA hinding domain is GAL4
DNA bindinge domaim. In some cmbodimaents the heterslosous DNA bindine domeen s [
DNA binding dopwain, o some aimbodinents, the ligand hinding domain of i AR polypepiide
comprising a maodification at mnime acid position 876 of the wild-type AR polypeptide sat fanh
in SFO D NO: T Hlinked o beteralogous DNA binding domain vie a peptide linker T some
cmbaodiments, an AR polyneptsde is a tusion proteis commrising the Dzand binding dovmn of -
mutant AR polypeptide set torth in SEOHD NO: S finhed mo e hetevoiozous DNA hingding
demain vida peptide teker,

[00107] In some cmbodiments, an AR polypeptide s a fusion protens comprising the bisand

Pnidin e dontaie o AR polypopide comprising s modification at amine ccid position 876 ot

e



the wild-type AR pobvpeptide sot forth in STOQ D NO: T Baked to a hetarotozous peptide Tor ase
Tl Profeiny Interaction assav, such as, but not thinued 1o g veast 1wo hvhrid assoy @ prampmaban
colt baseit tvir hvhrid (M2E N sastem, o Fasier (FTuoneseenees Resoiaaes Eoerey Transdor
(FRET Y assavs o Biolununeseenee Resonanee Bnergy franstor (BRET L or a Homogzengous
Time Resolved Thoreseence tHITRE®R passay - by some embadiments, an AR polypepride is a
fusion protein coniprising the heand binding: domain of @ motnt AR pols peptide st forth in
SEQ D NOL S inked 1oa hereralogous peptide sor use inan profem inferaction assas, such as,
hut not imted to s vesst wvo hybrad assavs s mammaian eeil based two hybrid (M2 systenn o
Porsier tHuoreseence) Resonanee Foergs Trunstfer (FRTD) assay. u Biolaminescence
Resonunes Bacrzy bransier iBRETL o @ Homogencous o Resalved Fluoreseenex i1 TRE R )
(1_\.\.1} .

JOUTO8] In some embodiments. the hisand bisdimy donean of an AR pebypeptide comprising «
mwodification ar amine aeid position N6 o the witd-type AR poelypeptidde set fortoin STQ D
N Hinked wyasderoctable poivpeptide . o some srebaditaents, e lwand binding dormain i a
mutant AR poivpeptide set forth i ST D NG S s tinked 1o a detectable polvpepticde. [ some
cmipodiments. the lieand hindina deman of an AR polypeptide comprsine o modificaiion ai
amine scid position X760 of fhe wild- o pe AR pelypeptide set forth in STQ ID NCY | linked to a
fluoreseant proveing savi as, but limited to, s wreen {GEPL red (RFPY cvan ¢CEPL vetlow (Y PP
or o (BEP) Nuerescent protem. [ some embodiments, the lsaned binding domean of & mutant
AR pulypeptide set forth m SEQ D NO- 558 finded oo Hustescent protein, such as, buar himited
(. ¢ e tGEP L red (REFPL cvan (PP sellow YEFPY or bluc (BEP) Huoreseent protein, In
sorsie cmbodiments, the haand biding doncun of an AR poivpeptide compristng 2 moditication
at aming acid position X760 of the wild-tspe AR polvpepade set fonth in SEQ D NO: | Bokad o
d holwneseent proteiit o some anbodiments, the hgand biding domain of o mutmt AR
pelvpopitde set fartt in SEQ D NO: 3 i linked w0 a boluminescenn protein, [0 somy
cmbaodiments. the Jizansd himdig domam ot an AR palypepade comprismes @ modificution at
aning acid position 876 o the wild-ispe AR polypeptide set fort in 81O D NG| linked o
peptide tee o sosme cmbisdiments, the Tizand bindinge domain ol a nndant AR poby peptide sct
forth o SEQ D NO: S Dioked o a pepride tags B some crabodiments, the pepinde tig s an
Cpitope g revognizad hy @ tay-spectite antilbods I some cimbodiments thie g s an epitope
fag, sach as, Bt ot fmited to g cmve, V=50 hemagglutinin (AL FLAG, In some embodients
the tg Is an adinity g, sueh as, but not aited w, biotin, saeep-tag. chitin hivding pratcin

tCBP) mubose hinding protemn (AIBPYL slutathione-S-teanstorase $GSTy ar o polyiHis e,



FUITO9] §n seme embodimonts, pros nded herein s an array comprising o mtant AR
polypepiide provided herein, In same emmbodinients, th matant AR polypeprive is bound 1o
reicrochip. Brysame embodimernts, the moatant AR pais poptids is howad divect]y to the microchin,
I sonre embodinients, the mutans AR polypeptide s bound edirectly o the microchip v
Iinker. Insoree embodiments, provided berein is o microchdy avee, comprisme o mntant AR
polypeptide provided kerein,

Nucleic Aeids

HHHLLO] Provided hereisre nueleie avids cocoding mutint AR pobvpepides, Provided hereir
arc nuctore acrds cnvodhiag any of e mutnt AR polynepades desenbied herein, Methods tor
duduaing nuelene acnds that eicode particular polypentides i hnow oo the art and imvolv
siandurd molecular isologs rechnigues, Fxengplary suckewe acids chcoding mutant AR
palypeprides provided herein are provided. I8 understond that due w the deveneracy o the
shelic cody muitple vaants nueleie sords oxist thar encode (he same patspeptide. Nucleie
dvids that eneadde the mutaat AR polyvpeprides provided Berein encompass such vartants, In soms
embodiments, the mutent AR nuclete acids are synthetic naclane aeids, [n same embaodinents,
the mutant AR nueseic acids are eDNA maleeales, [n some ambodineats, the mutant AR
nucieie aids do pot contam genomic DNAL In somiz emopadiments, the st AR nuclvic scids
ore unmtethylated, n somie cesbodimens, the mutant AR nuctene actds e daonot contasns AR
SCNOmie ndron sequences, b seme embodimenis, the mumant AR nuciaie wwids comprise o
~eijuenen of nucleotides froncive or more exons of the AR genomice seiquence. including even ¥
ar o portion thercot coraprising the nucloie avid segience eiicoding position X746 o1 the AR
pulypeptide. I some embadiments, the muiant AR pucleie acids comprise o seguenee of
nuclentides it ercode phens ldoninge ar apostiion corresponding ) postion 876 ot il wilid-
e AR polspepride,

IR i seme smbodiments, the nouclere acid encaoding muotann AR polypeptides vomprises
maditication relatn e o a pueleic acid encoding @oald-tape AR pefyneptdae, In somie
cinhodiments, the nucivic avid encoding a mutint AR polypeptidde comprises @ muodification
where ihe cocoded pelypeptide comprises a substiration of the smiso acid pheny lalanine a the
pestiton corresponding 1o aming deid position 876 gt the wild-rvpe AR polvpeptide set torth i
SEQ D NGO T some crabodimants, the naclaic acid cncodines o mumant AR polspepnde
comprisas 1 madification where vncoded poivpreptide does nor comiprise phomy e lantne ar the
posiiion conresponding o amino acid posiiion S o ot the wild-tvpe AR polypeptide s foarh o

SEQ )Y NGO



[00112] In some embodiments the nucleic acid modification 1s a missense mutation or a
deletion of one or more codons that encode the polypeptide. In some embodiments, the
modification 1s & missense mutation that changes the nucleic acid codon that encodes
phenylalanine at amino position 876 of the AR polypeptide. In some embodiments, the nucleic
acid codon that encodes phenylalanine at amino position 876 of the AR polypeptide is TTC or
TTT. In some embodiments, the nucleic acid codon that encodes phenylalanine at amino
position 876 of the AR polypeptide is TTC. In some embodiments, the nucleic acid codon that
encodes phenylalanine at amino position 876 of the AR polypeptide is TTT. In some
embodiments, the modification changes the nucleic acid codon that encodes phenylalanine at
amino position 876 of the AR polypeptide from TTC to a nucleic acid codon that encodes
leucine. In some embodiments, the modification changes the nucleic acid codon that encodes
phenylalanine at amino position 876 of the AR polypeptide from TTT to a nucleic acid codon
that encodes leucine. In some embodiments, the nucleic acid codon that encodes leucine is
selected from among TTA, TTG, CTT, CTC, CTA or CTG.

[00113] In some embodiments, the modification is a missense mutation that comprises a
substitution of Thymine (T) for Cytosine (C). In some embodiments, the modification changes
the nucleic acid codon that encodes phenylalanine at amino position 76 of the AR polypeptide
from TTC to CTC. In some embodiments, the modification is a missense mutation that
comprises a substitution of Thymine (T) for Cytosine (C) at nucleic acid position 2626 of the
AR nucleic acid sequence set forth in SEQ 1D NO:18.

[00114] In some embodiments, the modification is a missense mutation that comprises a
substitution of Thymine (T) for Adenine (A). In some embodiments, the modification changes
the nucleic acid codon that encodes phenylalanine at amino position 876 of the AR polypeptide
from TTT to TTA. In some embodiments, the modification is @ missense mutation that
comprises a substitution of Thymine (T) for Adenine (A) at nucleic acid position 262K of the AR
nucleic acid sequence set forth in SEQ ID NO: IR,

[00115] In some embodiments, the modification is & missense mutation that comprises 4
substitution of Thymine (T) for Guanine (G). In some embodiments, the modification changes
the nucleic acid codon that encodes phenylalanine at amino position 876 of the AR polypeptide
from TTT to TTG. In some embodiments, the modification is a missense mutation that
comprises a substitution of Thymine (T) for Guanine (G) at nucleic acid position 2628 of the AR
nucleie acid sequence set forth in SEQ ID NO: 1K,

[00116] In some embodiments, the modification comprises & missense mutation that comprises

a substitution of Thymine (T) for Cytosine (C) at the first position of the codon that encodes

-36-




FNT0 o the AR polvpepiide and o second misscnse muiation thal comprises i substitution of
Fhemine 71 for Adenasing £ at the thied position of the coden that encodes [FR76 ot'the AR
pelypeptide. T some embodimants, the modification changes the neclete cand codon that
encades phenvlalimine ot ammo positon K76 o the AR polypeptide frons TTT to CTAL [y some
cmbadiments. the moditication Is & misseise mutation that camprises a substingtion of Fhamnwe
¢ for € vtosine (C) st miclore ad position 2026 aid s second missense mutation i
cornprisys a subsritition o Thymine (P o Adonosine A at nuckee acid postiion 2028 of the
AR nuciere actd sequence set forth iy SEQ Y NO:IN

(OLL7] o some embodiments, the modiGeation comprises g MssCise Mulalion hat comprises
asubstitution ot Thyrimne €0 for Cytesine {O) at the Birst posttion of the vodan that eneodes
INFeoorthe AR polypepiide and o second niisserse mnation that gomprises < substiturion off
Fhymine i T tor Gaanin iGo an the thrd posttion of the codon that sneodes FXNnoodthe AR
pelypepude. besome cobadiments, the modifteation changes rthe nucloie woid codon thid
envades phensvlalamme at amivo position 876 of the AR polypeptide o PITT o C1G In some
embodiments, the modificaton s & missense mniaton thiat comprises o substitution of Thymi w
Dy tor Cvtosime (0) @ pucleie aond positon 2626 and o socmid missenss mutation that
comprisas asubstitution of Frymine C0 for Guanme G at nickere acid posimon 2628 of e AR
nuciete acid sequence set forth i SEQ I NCH X,

JTMILTS] I some emibodiments the nucleie soend cncodime the mutent AR polyvpeptide comprises
# sequenee of nucleotides set forth (e SECQ T NO: 19 Tiosomie cmbwsdiments the nuclee aend

cricoding tic mutamt AR polspeptide comprises o nucleic acid huving 63, 70%.0 734 X,

N G DI G, T NS or 997 pueleotide actd seqadnice /ldentity o the nucleie acid
hay gz T seqguenee of nueleotidaes sof fouth i SEQ D NO: 10 where the cnicoded muatinn AR
cormprises o adification relative o the witd-type AR polypeptide ot a position corresponding fe
aminuy deid position 876, In some oeibodimeres the nueleie acnrd cnosddima the mutant AR
pohypeptide comprises a nuelie wond has g 63700 F000, T3% 60 8O RETLC 007 O3F, 068, 970,
ON" g0 o P puckeonde actil sequence dentity 1o the nuctons ackd having the sequenee of
nucleotides ot ferth G SEQ D NO: 12 where the encoded mutanl AR duos not comiprise o
phonyvhnaning at the posttion corrasponding e amino acid position 876 o sonse embadiments
tie vuclere acrd encoding the mubant AR poly peptide coniprises @ nueiie ackl haying 637,

TOM TR N NETL O DR 00 e T ONT S, o 0 peeleotide weid segriones identiny o
the nueleic acud inving the sequence of nncieolides set 1orth in SEQ 11 NG} 190 whare the
cicaded mutant AR comprises o leace at ilie position corrospanding W amine acid position

N7n,



JINT19] 0 some embodiments, the nuclaie acrd provided herein encoding o mutant AR
polypepiice is an isedated nuclete aend, [n some ebodiments, tie nucicie acid provided horen
cnvodinyg o mudant AR polvpeptide is a DN malecale. T some cmbodiments., the nucleic acid
proveded herem onvoding a mutant AR polypeptide v o DN Amolecule, t sorie cmbodinwenis,
the pucleie scid provided herein encodmy aonintant AR polypeptide s an RNA molecele. In
sonre virthodiments, the niclede actd pros ided herein envedinge o mutant AR poly pepude is un
mihirrs RNA moiccuie (o, RNADL o some ombodhiments, the mickeie aeid proy ded foron o
a nuckaw acid molecuic that 1s compremientry. or binds fo, an nuciere aeid ancoding @ mutant
AR polypeptide.

I 20] 0 some ombodiments, the nuclae sod prosided herom cncoding @ mutant AR
pelvpeptide or o portion thereot contins mcleae avid envoding @n smine adid ot position X760
et is no phesy ladanine, In some embodiments. the nucieice werd provided horom encoding a
pitant AR polypeptide or o portion therent Gatians nucheie acid cncoding leucine af amine acnd
]\u\-.iT_iUl'l N

[MH2E] I seme embodiments, the niclere acid provide herxin s an ohzonueicotide that
Srivoddes a porton of the ntant AR noispoptide In some emthosdineents the sacleie aeid
provided herein s an oliconueieotide thar encodes 2 portion of the mutant AR poaypeptide thas
contais a nucleotide codon encoding the ammo acid corresponding o anvino acid posttion 876
[ some empodiments. the codon encodes i wmino acnd that is sod phenviibmine. I some
eibaodiments, the codon encodes s aming acid that i feucime

10122 in some emvadioents. the nuctore acid provided herein is o s cctor that comprises
nucleic acid encoding any ol the muetant AR polypepuides poovded herem. [y some
cmbadiments. the nucicic aeid provrded hordin is a seetor that comprises nucksic acnd cheoding
any ot the mutmt AR polypeptides provided horein is an oxpression vecior i some
chadiments, the nucdoie aeid provded herein s ooy cotar that comprises nucleic acid sneoding
any ol the sutan: AR polypeptides provided horeis is operably Brnked o a promowr (or the
expressivn of the amtant AR polypeptides

J00123] In seme emboadimonts, the vecior is o plasmiad yector, o some cmbodimants, the veetn
Is i virad vector To some emboditems, the vival voctor s a DNA or RNA o vector
Eacmplury s il vectors i hude: but are sot lmaied qoo oy acemia, adenovinus, ideno-issociared
viras £ A AVL rerendnus, or hemesyirus vector.

JMHL 24| B some embodiments, proydesd heram s @ array compiisimge a nuelele send eneiding
any of the mutant AR polypeptides provided noerein, In some cnsbodimaents, the muotaat AR

nucicie dcid s boued to @ nucrochip In some cmboditaents, the muemt AR aucleic acad s



Daviaind divectly to the wricrochip, In some embodinicns, the mutant AR nucleie actd s bound
mdirectly 1o the microchip vie 2 nker, inosome embwdiemepts, prosvided bereincis o microchip
array comprising a nucleis aoid oncading any of the mutant AR palypeptides proy sded herein,
Production of Nucleic Acids and Poly peptides

{00125] In some embodiments, an isolatad aucleie acid maolecule encoding i mutant AR

pely peptide provided kerein is gonerned Dy standard recombinant methods. In some
conbodiments, an isowt sd nucleie aeidhmolecule cneoding a mutan. AR palypepiide provided
horemn is geperated by ampliticiiuen of amutant AR sequenee trom senontic DN L T sone
cmbadiments. an isoluted nucloie deid molecale eneoding womutan. AR polypaptide provided
herein is penceratcd by polymerase cham reaction wamye AR sequence specic primers, In soney
cinbadiments, ag solited nuelote acid molecuie aicading o mutan: AR pols pepride provided
heremn iy penerated Dy raverse wnseripiion ol mRN A encading & mutant AR polvpepuite.
JOO126] In seme crabodiments, an isolated sucleie acid molecule vhcoding o mutant AR

ey pepiide provided herein s inseeted into ae expression vecion and expressad i a host ceil or
aonon-cell extract, In somie embodiments, an polated nuctere acid melecule ancoding o mutin:
AR pon nadide provided herem is operatively hsked o g promaoter for expression of thye
encoding polypeptide ina el or pon-cell extract, In some cinbadimants, the promoter is o
constitutn e pramoter. Inosoie cribudisenta, the promoter is an inducible promaoter,

127] I some embodiments, the nuelene acid molecuie envading & mutant AR pobvpoprids
provided Berein is "evogenous” wa el which mweans that it is toreian o b cell into which she
vector is boing introduced ar that the sequence s homolocous 1o a seguenee inthe cell i in o
postiion within the host cell nocleie acid in which the sequencee s ordinanly pot tound. Vecons
inchacle plasntids, cosmids, virses thuctenophage. animal virases. wxd plant viruses )y, and
arnficial chromosomes teg. Y AC S, One of skilim the art would be well cquipned to consinect
a vevtor theough stindird recombicant techuigues, which are Jdoseribad in Sambraok ctul 1axy
and Arsubel otall. 1996, hoth incorporated hoerein by reference.

TOUI2R] NMothods for the oxpression ot a protein i eet! e well knowa i the arCand include.
for example. expression in colls such as animal and plant eels Exomplary animal cells for thye
expressivn of mutant AR pobypeprides providest herein inchde hutwe not limined to hacteria,
veast, Bisect oclls, and maremalian ¢ollss such as tor example, himan, primate. rodent. boving,
and ovine cells, In some erebodiraents, the nucleic acid encading the muant AR s uegrated
intar the gonomss of the ost ocll

00129] In some embodiments, a method for the oxprossion of a mutant AR polipepiilde

provided Sersin comprises culturinte o host eell containing an exprossion yector encoding .



mutant AR polvpeptide such that the muiant AR polvpentide is produced by the cell, In somie
iethods, the nuclie acid covoding the mutomn polypepiide s connectad 1o aueieie aeid eacodivg
a senvid soquencs such that the signal segiencs s expressed as g fision pepride wath te muating
AR poipeptide. T senne cmbodinients e stenal sequence atloses jor the secretias of e
mukint AR polypeptide b the host ecll.

JTMHL3G] In seme embodimenis the miitant AR polypeptide is isoluted trom @ host eell
expressing the rntant poly peptide. o sonie crobodimerts @ extrctis prepared rom se hos
colband the mutant AR palvpepide is ssolated oy puriticition methods sieti s bt pot fiitec o
chrernatography or mmmeatfings with an anttbody that is specitic tor AR polspeptides or
snceitic o the mutant AR polypeptide i particeluy

Antibodies

{0131] o seme ombodimaents ihe antbaoady binds o o mutant AR polypeptide provided borein,
and Dinds stk fess affinity or does non bind s awild-nvpe AR polspeptide o some
ernbadiments the antibody binds 10 g mutant AR polsypeptide i the prosercs of @ sevond-
eneration inhibitor, such as, Dut ot tinnted ro ARN-309. envalutnide (MDVATOGY or RDTA2
{00132 G seme cimbadimaents, mtant AR pols peptide pros aded acrdin ar2sderectad using
autthodies that specificalls recoznize the muotat AR polvpepnides. but do not recognize wild-
e AR polvpeptides Insone asbadiments, muotist AR pols pepiads provided herein sre
deteeied st antibasdios that speaiticalty recoumize atant AR polypeptide havnyg: i Toueme
ai winina acid position 70 bur do sor rocogtitze witd-tspe AR polspeptides I soone
cmbadiments. antibodies are caised against one or more allelic torms of the matant AR
pulypeptide provides horein, Techmigues for asing i specitic protein or an olizopeptide as an
antieen 1 clicit wnnlodios that specitically recognize epitopes on the peptide or protem are wail
hnown. [n ene conbadiment. the DNA seeicnee of the desived adfelic tonm of the target 2one is
cloned by insersian inky an appropriate oxprossion vector and translated muo proein in
prokaryouc or cubancone hast ecll, The protetes cun bo recoy erad and used as an antiven to clicit
1he productios af spectiic aptibodios Tnsmother embodient, the DN ol the destved allelic
form of the wryer gone is amptiticd by POR techrolowy and s subseqoently deansiated inoviire
it prowen 1o be ased as the antieen w et the praduction of specitic annibodios . In anather
embaodiment. the DNACSeguence ot theadtematine abiclos is wsed as o hasis for the gensration
senthetic peptides representing the amino actd segienee of the alieles for use as the antigen to
chett the production ol speciic antibadices,

00133]  In some embodiments, antibodies are venerated erthor by stmdard monociopal

antibods rechnigues or generated throueh recombinant based wxpression sssiers, See genernsily



Abbas. Lichtmin, and Poner. Cetlalar and Molecular Immunology, W B Saunders Col (128 .
Fhe rerms "nbodios” is means o include mract ansthody molecufes as well as antibady
Fragments or derivatin ese sich as Fahoand Flabh) 20 which are capable of specitically binding w
ertigen. The amibodios so produced preterentiadiy bind oniy the miunen proacein proddaced 1o the
ablizhie Torm which was insad as an atizen ke eraate the antibody. Viciheds of gencrating allele-
specific antibodios are also doseribed in TN Pat, No, 62000754 and TN Pat, No, o 84 2735,
the entive contents o which are incorporarsd hersin by welvrenee.

[IL3E] In somie cimbodiments, the antibody provided herem is i humanized antibody,
hunmanized antiboady Trcters to a nyvpe of engincered antibods s iy its CDRs derived o a
non-human donor immunoglobabing the remaming immumaclobulin=dern sd paris or the
nwiectiie beimye derived From one or moere ensa inmunoglobuaiind sy n same cinbodinierts,
framew otk support residues are ahiered to prosensy o hinding 20ty (see. S, Queen St al. Pro
Narti Acud S US USo 1002910032 (19N, Hodeson e 2l Bio Aochnology, 42 1 e199 1 In
same enibidiments, w switable losan Geceptor antiody s ong selected from a conyentiod
database, 2oz the KABATE daabase, Los Alamos database, dnd Swass Protein database, by
homelory to the nuclentide and amino acrd sayences ot the denar antihods - Insome
erinboditnents, o human antihods characteriead by a homaotozy to the fhanewaork regions ot the
donor antilody ton an smine dcid basisd Iy surtalie to pros tde d heavy chain constant region
and or a heavy chatn varable tramesork, regivn for iasergon of tha donor CDRS In some
cinbodiments, o suitade sccepton antibody Gapable v donating Hiaat chan consted vr vavably
frumwwork regions is safected 0 a simniba mancer. o some embodiments, the accepior antibosty
hesvy and liche chans oriciate from the same aceeptor untibods . In some cmbodimiens, the
accertor antlaonds howy sand light chons originate trom the ditteront aceeptor antibodies . The
priorart dosenhes several wuavs of producing such humimized antibodies see. for exampie. TP
A-0Z230400 and FP-A-033931,

{O013S]  In some cmbodinients, anttbadies spectiic formntwnt AR polypepide provided heren
cat e usad to datet the presence oo mutant AR polypeptide provided herein in o sampie, ex
atiassay saniple. avell sempic. a coll extract. o bielogival samplel o s patient sanple. using
tochimques known m the art These icclmisues melude. for axamiple, Westorn blot,
immneneiistochemistry, indivect mimunotiuorescence. and atibody microarvay I some
crnbadditnents, antibodics wiich speciticaliy recognize mutant AR polvpeptidle are third
generation AR inhibitors, In seme chodiments, the ubiliny of an cnuhody which specincul (v

recaznrzes o mutant AR polypeptide to inhibit the rolowical denvity o the mutan: AR
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palypeptide can be determimed ustpg the methods deseribed nerein tor wdennitying thind-
seneration AR inhibitors,

Diagnostic Assays For Detecting Mutant AR Poly peptides and Nucleie Acids Encoding
Muwant AR Polhypeptides

00136] Provided herem are diagnoste methods thad involve the deeetion ol a muiant AR

poly peptide na sabjeer o aonuckeic acid coceding a mutant AR polypepiide ina subject. In
somg itbodnecis, e subjaet has an AR-meihated discase or vondition. In seme anhodimenes,
the dragnostic methods are employed for the sereaning subjvets having g cancer that s reststant
1o therapy with an anti-androze. sach as a tiest- o second-zengration AR antwonisr,
wdentitving subyects for the rentment with anti-androgen, such as a Hest- or second-generation
AR immgonist, monitoring e therapy of sulyecrs recetving an apn-androgen theraps  soch s o
st or secind -seneraion AR sntagonist, optimizing the therapy of subiocts reeviving o anti
androgen therapy. such as o fiest- or second-generation AR antagonist amd combinations
thoereot” Insome embodimenis, the methods comprises selecting aosubject for therapy with o
third-ceneranion AR antzonist, In seime embodiments, the mathods further compriss
asdlmimisiering to the subieet w third-concration AR antagganist as dosortbed hercin Insonme
cmbodirnents, e mutant AR polvpeptiie derected comprises . maditication g a position
corresponding to anmo acid position 870 o e wild-rvpe AR potvpeptide set Torth sn SEQ 1D
NO: T s some embodinents. the mutant AR poly pepuide detected comprises a substitution of
the amiine wwid phonvtalaning 1o leucine ot the position correspomding o smino acid position 876
of the ssibd-type AR polypeptide set torth in SEOQ 1D NG L sore cmbodinents o sibyect
hieving o matant AR poivpeptide coniprising o modificanon sl amino acid position 876 s
reststunt w inluDIGOn W Frst- OF @ scComd- Lo Sranion antinims,

100137 In some eiabodimems s subject having @ mutnt AR polspeptide comprising o
maodification at emine scid position 876 1s resistant o inhibicon with a tisst- or @ second-
LAneration antauonist. In some emboidinients, @ subjeet has my & mutant AR pobs peptide
comprisisg o moditication atseaino acid position 876 is resisiant jo inhibidon with s first- and o
second peneration antagonist. [n some amihodinients, s subieet having a muatant AR polypept.de
COIMPUISINg d Lrucing at anvne actd position X76 s posistami to inhiition with a tiest- ov o
sCvomd- generation antazonist Insome ciibodiments, o subvioct having o matmt AR pobopept de
comprisig a4 leueing st ammo acid posinon N70 g resistant to inhiaiion wih a firse- ang @
second- generation antaconist 1 some cnthedinnems, g sabieet Raang aomutant AR paispept Jo
COMPIIsing 4 Moditication at amine acd position 70 s rasistant to mhibihion aath e CYP172A

ihibitor et binds fo AR sach as tor examples goleterone i TORODT L TAK-Z00 or abivaterong



acetae. Inseimie embodiments, o subpect hay mad muint AR poivieptide comprising 1
modification at e sweid position 876 1x resiatapt o imhibinon with ¢ CYPT7A inhiditor thas
bindds o AR. xuch st sxamiple. galeterone ¢ FORODT L T AK-700 o shiraerone accate,

38| In some embodimients, provided are methods tor charactenizing an AR polypeptide tht

{8 vaanskint o mhibition with q second-weneration AR antizenist e o subject. comprismg: (2)
assaving @ sample containing a naeleie aond monocale cacoding an AR pols pepuide from the
sabyoet te deteemine whether the cncoded AR polyvpeptide s modied af go aming aeid position
corresponding e aino acid position 876 or the amino actd sequenee set ot i SEQ 1D NO: |2
ad ) churactenizing the AR as vosistant to mbabinion with a sceond-aonoration AR antagonist
if the ~nbyect has the moditication. In some cmbodiments, the motod furthor comprises
adminsstration of s third-generation AR anGigonist provided berom for inbibiiran of the mu!
AR I some eimbadiments, the method further comprises not admmnistering @ secomd woncruing
AR anmagonist [ ~ome embodiments, the method funher comprises submimistering s second
sencration AR wanigonist i the subject does ot have the moditicatian. I some embegdimenis,
the sabreet has cancer. [n some embadiments, the sabrect has a prestate cancar, In some
cmibodimenis. the subject hus @ castration reststani prostate caneer. in some cmbodiments, the
iethed furnher cotuprises o sep ot obtamine the aecleic acid sample from the sabyject.

J0139] in some cmbodiments, provided are micthods for charactenzing an AR shap s resisti
10 tnRibetion with w fiest-eeneraiea AR antayon st in dosabiest, Comprisingg: (a) assiay ing u
simnple containimg aonacloie actd melecule cocoding an AR poivpeptide from the subjedr to
determine whether the ereaded AR polspoptde s madifiad st an cmine acid position
COTTESPONGING te e wcid position X76 ot the aminoe actl seqaene e set torth in SEQ 1D NO |
and oh) charaetesizing the AR as rasisiont wy inliabiion with o fArst-ceneratton AR antugionist il
e subject has the maditication, i some epthoditents, the mathad turtber cormprises
adivimistration of o third-goncration AR wntazonist prosadea herein for mbibitton of the nietand
AR I somne embodiments, the method further comprises ot administerng @ seconid seneration
AR antaconist. by sone emibodimients, the methiod further consprises sadmiistorisg i second
peneration AR antsgonist i the supject does aoi hayve the modification n some cmbsdinnents,
the stibiect has caneer. To sonte ernbadinents, 1he saabiect has @ prestate caaeer. [ same
embodiments. the subiject has @ casmwution resistant prostate cancet. inosome cmbodiments., the
method further comprises obtaining the nuclec acil sample tfrom the subject,

M0 I some embodimenis, pros sdet are methods tor charactenngs an AR that ts resistant
fnhirbition with an AR antemnist that s a CYP T2 A mbubitor ina sabicct. comprisings: o

s g wsample contaimng o tucleic wond modecule encoding an AR poels pepude from the
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subicer o detenine whether the encoded AR ponvpeptide is modi Ted a an amine acid position
corresponding i amino acid positinn 870 of the amino acid sequenes sy forth i SEQ D NO 1L
atul thy chinaeteriaing the AR as resistant o inbibicon withr an AR antugonist that s a COYPI7A
sndubiior (7 the subject hus the modineatton, By soie embadinicnts, the method Turther
COMPrises dddmmistrason o third-eeneration AR antagonist provided horsn tor mibiion of
the mutant AR In some embadiments . the method turther cennprises ot adiiinistoring i seeend
senetatiag AR antazonist, In sorne embodiments, the method turther comprises aildminisioning o
secimid ceneration AR antagonist i the subject does not iave the modilteanon, In semy
cmbadiments, the subjoct has caneer. ln sams embadiments. the subicet has @ prostice canedt. In
same cmbeddiments. the subjeet his @ casiration rosistant prisstate cancer. 1 some embodiments
the CYPEZA imbibior is galewrone CTORDOT L TAK 700 or aliraterone sectare. in sonee
cmbodiments. the method terther comprises obraining Gre nuclere acid sample from the sebiser.
10141 1o seme crabodiments, provided sve methesds for selecting a subiect for therapy with o
seconid-generation AR anazonist, comprrising Cad dassaving g sample contaming g nucleie acid
moicetie encoding si AR polvpeptide from the subject o doetermine witether the encoded AR
pohypepiide s madified at an womo acid poxtion corresponding ae wmino aetd position 876 of
The ainine actd seguenee ser forth 1 SEQ TTNO: T2 and (b characterizing rte subicer as oo
candidare for therapy soithi second-goneration AR anrsgonistf i subjoct does por Bave the
madiicanon. [nsame embadiments. the method turther comprises characterizuns the subject as
not a vandidate for tharaps with a seeond-peneration AR antazonist 11 the subject fias the
maodiiication. o some conbodiments. the method furthior comprises adminisivation of w third:
soneration AR aritagonist provided herein for inliibition of the mutanr AR In some
cmbaodimonts, the sulyect has caneer, By some embodiments, the subieet s o prostats cunoer. in
samve enthodiments, the subject hax @ Castration resistint prostare caneer. [ sone emboadimems,
the method furthor comprises s step of abtining the tucleic aoid sample from the subieet.
J00142] I some cmbodimenis, provided we mthods or selecting o sabiect for therapy with o
first- peneration AR antasonist, Compriaing fa) assaying o samaple containin? a nuchelc aekd
molecuc encoditg an AR polvpepidde trom the sabiect wo detormine whether the encoded AR
perhpeptide s modified et an amine sad position corresponding to aming soid postdon 876 of
e samine ekl segquenee set torih in SEQ D NCY i and (1) charactenzing the sabyoctas o
candidare for therapy with o tirse-cenenition AR iantagonist it the subject does not hase the
maditication. In some embadiments. the methaod forthor comprises characterizing the subjeet as
ot a candidate for therapy with w Srst-wenerstion AR amasronist i the sabyect has the

maditicntion, [asoenie cmbodimentss the method tarther comprises sdnanistration of « third-

1) -



goneration AR tagonist provaded herein for mbibition of the mutans AR In some
critboiiitents, the subyect tas cinedr. b some corhodiments, the subject mas @ prosiate caneat. o
same embedimaents, the subicei hus g casiration resistant prostise cancer. In sorme gmbodimanis,
(b asethod Torther comprises g step ot abiaining the noeieie acud sarmple frong the sobjeet,
JOUT43]  In some embodiments, provided are mcthods tor selecting a subject forhergny with on
AR antuconist that is @ CYPTZA mbibItor, COmprisii G assaving o sumipie santaining o
nuereic acid molecule encoding: ai AR polypepide From the subject fo determine svhether the
eacoded AR paivpeptide is modiriad st an mmino actd position corresponding i antine .icid
posttion 70 o8 the arming acid saquence st torth in SEOQ D NO: sond by chuviactorizings thy

suhyeet as o candidate for therapy with am AR antagonist that s o CY PT A ninbitorf the
stbyect does por have the modtticaiton, in some cnibodimeins, the micthod forther comprises
charactorizins the subicet as nota candidate Tor therapy wath o CYP17A fnhihitor it the subieet
has the moditcation, [ some embodiments. the methead tusrther comprises adivanmstiation of a
thivd-gemeration AK anwieonist provaded beveir sor ishibion o the matant AR [ same
embaodiments, the subject has caneer. [n some embaodiments, the subject has o prostate caneer. in
~somic ambodiments, the subiect has 2 casiration rosisunt prostate cancar. i sone: embadimenis
the CYPIZA imbibaors salererone CFTOKDDT T AK-7G0 ov shirrerone acetate. Insome
critbaduments, the mctod frther corprises o step or obainmg the nuclore acnl sample frows the
auhjeet

JOOT4E] I some emboditoents, prosided ave micthods tor selecting a subject foe therapy with o
(hird-coneraton AR antigonist Camprisisy (a) assay iy sample containing o nuclewe acid
molecu’e encading wni AR polypeptde Grom (he subiect to determine whether the encoded AR
polypeptide is modificd at an armine weid position corresponding we amino acid position 8760l
the amine aeid sequenes ser ot in SEQ TDNO: Tand o) charaeterizing rhe subiect as
cintdidute for therapy with @ third-coneravion A antagonistil the subiect has the maditication
[ some embodiments. the method futher comprises wiministwatwn ot a hrd-veneraton AR
attiezomist provided herein tor ihibasion of B mikant AR e some embodiments, the subjeet
hirs vancer. T seme erbodinmis. (e sahieet has g prostaie cancer. 1o some cmbodiments, the
sulbyyect s @ castration resistant prostale cancer. I some embaodivaents, the method tirhor
camprises @ stop of ohtaining the nueleie aoid sample fom the subieed,

{35 In some embodimems, rros ided e methads for determinime wherther a subject is or s
likely ra become resistant 10 therapy with w sceond-soneranon AR mtagonist comprising; (4
assaav i o sample contamings a pueleie acid inolecude encodmye an AR poly pepuide from thye

stubjeet o deternme whethior the encoded AR polypeptide s modis Ted ot an amine acid position



COresPoNding e acid position X746 of the amino actd sequenes et sorth in SEQ 1D Ny i
andd (b characteriziteg e subject s resistant or &5 HRCIy fo hecome reaistant to therapy with »
seconid- generation AR untaconist ifthe subject has the modineation, Ie some simbedinents, the
method iurther comprises adnunisianen of a tigrd-generaion AR minbitor provided borem o
inshibitton of the matanr AR I some embodiments. the suhject has cancar. Insonme
cmbaditnents, the subjeet has d prostate cancer. In some envdwodimends. the subieet has o
CUMEATION resistant prostide caneer. i sore cothodirments, the socthind furtiior conprnes a stop
ot obtiining the nucleie acnd sample from the subject.

{00146]  In somc embodiments, provided are micthods tor determining whethar a subsectis oris
Lkeiy o becomye resiatant ko therapy sith wiicst-generation AR winagomisl commrisines ()
assiveing a sanple contming a nacleic acid molecule encadimy in AR polypepride frone the
subject w determine wihcther the encodad AR polyvpeptide s modited atan amino acid position
conesponding ko aminoe ackd position 876 of the amino weid sequencye set forth in NEQ D NO- |-
and th) characterizing the subyect s rosistant or is likely to hecome resistant to therapy with o
Frrst-generation AR antconisi 1 the subject his the maoditicaiion. In some embadiments. the
nicthod further comprises adrmmnistearing of @ thind-eeneration AR inhibitor provided horeim tor
wbubition of the mutant AR, By soma emboditnents, the sebieet has caneer. Iy song
crnbadiments, the subjeet has a prostste caneer. in sonie ebodinants, the subjecr has s
Castintinn rosistant prostate cancer. In sonwe ermbodiments, the method turther comprises a sten
of ubtiamre the nudleic seid sampiv trom the subjeet

[ I some embodiments. pros aded are micthods tor doteraiinmy wliether o subect s oF 18
likety o become resistann o thierapy with an AR watazones that is 2 CYPI7A mitbiwer,
COMPITSING Ca b assayinyg & Sienple contaning i nuckete acid niolecde encoding an AR
polvpeptide trom she subjeet to deterine s hetper the encodad AR polypeptice is msodificd it
an amino ackd position corresponding to aming acid position 876 ¢F the aming actd sequence s
Torth 3 SEQDNO: T2 aod o charactorizing: the subject as resistant o is dhels o hecome
resistant fey therapy with an AR antagonist that is o CYPITA inhibitor i1 the subjeet has the
moditication. [ some cobodinients. the method Hurther comyprises adnunistration of a third:
sencraiion AR inhibitor provided hover Tor inhibition of the mutat AR In some embadinmends
tie salvect b canedst. I some enbodinients, the subjoet bus a prostare caneer. i some
Critboditinents, e suRject fas @ casitision reststant prostete caneer. in some crmbodinenis the
CYPTZA inhibitor is sleterone TORO0 T TAK-F00 or abitaterone acctate. e samg
cmbadiments. the method turther comprises wsiep o obtunine the nuclete aeid sample rom e

~ubyect



JNT48] o some cmbodimenis, prosidad are methods o moniering whether a subject

ey g asecond-generation AR ankzonist for nestment of o caneer has day doped or wil!
develogy resistance 1o the therap e, COmPrising £ sav s o semple contaiminge a nueiaic acid
nolectic encoding sn AR polyvpeptide trom te subiect w deteomine wherher thee oncodad AR
polypepiide s meddiiied ot an amimo acid posttion correspondize e amino acid posttion N 76
(he amine acid seguenee <ot torth in SEQ D NG 1 and (b charaererizing the sehicet os
vesistant o will becorme resisiant to theepy with a seeend-ueneration AR anwgonisg i ihe
stibyeet s the maditication. In somie sinbodiments, the method urther comprises
administravion of @ thivd-zencranon AR antazonist provided Berein tor mbhibiton of the watane
AR e some emboditients. the siivect has caneer. o same emibadiments, the subject has a
prostaie caneer, 1 sonse eribodiments, the Kubject s it Casteation resisiint prostste caneer. In
some embodiments, the method Serther compnises o siep of obtaining the nueleic acid sample
fram thie suiject.

[0 149] 1o some cmbadients, provishesd are nethods for monitoring wbedtor & subjoct
CESRIVENL NSt cenvration AR antagonist 1or treaiment af @ cancer has developed o will
deseleny resistanes o the therapy, comprising G assay mg o sample contanimny a nueizie acid
miodveule encoding an AR pobypopnicde fronin the subject te determine whether the aneoded AR
polvpeptide s moditied At an snino acid posifion correspanding (o o actd pesiron N6 of
the amne acud soguenes sat lorth in SEQ D NG Tand th characterizing the subjece as
restatint or will becontie resistant to therapy with @ fBest-peneration AR antegonist i the subjest
has the modiiication. In some cinbodiments. the methex] tarther comprises administeation of'a
third-cenerarion AR antzonist provided herein 1ov inkibition of the mutans AR In some
cmbadimaonts. the salyect has cotcst, i some cmbodiments, the subject ias g prostats ¢usicer. in
some epibodinents, e sahject has @ Carsirdion resistant prestate cancer. [0 sope embodimenis,
the method fuzther comprises s step of abrininy the nucleic acid sample from the sabieet,
JOBTR0] In some cmbodimaents, proydast ane mothods 1o monitoring whether @ subject
reciving an AR antagomst that s OY PIZA inhibiten Tor treatiment of o coner his doveloped
or il dey elop rosistanes to the therapy. conmiprising car assiy ing ¢ sample containing a nucleie
actid molocule encoding an AR palypeptide from the sabyject 1o deicrmime whother the encoded
AR potvpepride s madifieod at an cnino actd position conrespomsiing: (o ammo aoid position 876
of tha srinino actd seguenve set tortly in SEQ D NO: T and o chariacterizing the subject os
resistunt o will hecome resistant (o thergpy swith an AR antaronistthat is a OY PI7A inhihitor o
the subject has the moditication, I some embodimeitts, the method turther comprises

agdimvinistrziion o & thid-peneration AR antagonrist provided heram tov inhibision oi' the mutane



AR In some embodiments, the subjoct has caneer. I some embodiments, the subjeet has i
prostate caneet. o soe cimhadiments, the stbiect s i castrafion resistans prosae cnpeet. In
samie cmbeddiments the CYPETA inhibitor is salcterone CLOKGO0 T TAR-700 or dhivatoron
acerates bsome embodimenis, the nicthod turther comprises asep ot obtainge the nuelere acid
sample irom the subeet

JTONTST] I some embodinenis. peoy ided wre mcthods for optniizing the therap: of asubject
TSIV NG i sovonid-2eneralion AR antagoning o ettt of @ caneor, COMPrINmL G tssiyig
@ SUMPLS containing e necloie acid molacule encoding an AR poivpeptide Trom the subject o
determime ahother the encoded AR ponypeptide is moditiod at an amine acid position
cortesponding e anuno gend position X760 o e amino aerd sequence setiorth i SEQ ) NOL T
and (b discontinamz trestinent w itk the second- coneristion AR artagonist i the subject has the
madizication or conunuing eatment with the second-peneretinn AR antazenist iff the subjoct
does not b e the mwodification, In sope erabodimenis. the method fwther comprises asiop ol
ehtainmg the nuceiy acid sample ram the subject.

[TS2] 10 some embodiments, prosided are methods for optimizzig the therapy of a sobiec
YeCeIV i a first-cenaration AR antagonist or reaiment af @ CHReer, COoMmTIsIng: (i) dssan it o
sionde containing o nueleie wcid molecule encading an AR polvpeptide fram the subject 1o
determyne whetier the cncoded AR polyvpeptide is maoditied ar antapuno scid position
Corrasponding to o aeid position 876 of the amine acid seqeence set torth in SEQ 1D NOE |
aud th) discontinuing tredtment with the first-eneraiion AR antagomist i the suhject b the
moditicadion or contnudny reatnient with the tiest zencration AR antagonist it the sebiect does
nut e the moditivation. Insome conbodimenis., the methiod further comprises « step of
vbtaming the nuctete acid saniple trom the sithject.

JONTR3] In some embodinients. proyided are methods tar oprimzng the therpy ot osubject
receivimg an AR antagonist that is o« CYPI7A inhihitor for ircatmaesi of o caneer, comprising: v
assaying @sumple conaming a pueloie acid modecude encodime an AR poly pepuiie from the
silbject ro determime swhether the encoded AR polvpepuide s miodisied st amino acid positioni
correspending G ammo acid position ¥7e of the amino actd sequencs set torth i SEQ 1D NGO 1
sud (hibdiscontinging treatrment with the AR antagonist that s 0 CYPEZ A inhihitor i the subjeet
has the modificaton or contnuing ieatmen? with tie AR aontazmast that is a CYPITA inhibitn
11 the suRiect dous not bave the ineditication. In some embxxsdnnents the CYPITA inlnhitor is
sadoterons CLORNO0OT 1 TAK-7G0 or abiviterony avetate, [ same eonbodiments. the mcthad

fusther comprises  stp ot obiuning the neeleie acrd sampie trom the subject



JONTS4] o some ambodimaents, the modiried AR s resistint te il antagomsim by second-
soneration AR magonist, such s for example, ARN-309, anvalwamide OMDVIHIO G or

R In2 In some embodimenis, a sovond-gencranon AR antaeonist, such o for example, ARN-
SO0 covsiwtanude tVIDNV 300 or RO TO2 extbils agonisy aenvity toward e modified AR In
sorie embodiments, the modiled AR is resistant 1o full antazomsm by a fiest-goneration AR
aritagonist. In some embodiments, the moditied AR s rosistant o full antasonism by an AR
antasgmist that s 4 CYP17AL

JHISS] In some embadiments, the subject has an AR dependent or AR med i ed discise or
conditon. ln some amtbadiments, the AR depetndent or AR mediated discase or comditien is
benive prostate hvperplaste hirsntnm. aene. atenomas und neoplisms of the prostate. Daniim o
nialan tamor eells containing the ARC hivperpilosity, sehorrhea, cndometriosts, polyeysne
wvary syndrome . androsenic alopecias hrpogonadism. asteoporasis, suppression of
spermaatocenesis. lihido, cachox i, anorexia, androgen suppiementation for e reladed decreased
fostosteronee lev eis, prostate cancer, broast caneer. binddor cancer, iver cancer, endomotrial
Caneer. Berie caneet. hot tlashes, Kepeedy s diseases musele srophy and w caknaas, shin
atrophs. b loss, anemia, aerioselorosise cardiovascidan discass, Ioss of onerey . loss of wea
Being. ivpe T dinbotes or abdominal tr accumuiation

JTS6]  In some cimbodiments, the subyecr has cancer. In somie eribodinients the subject bas @
soird mor, [nsome emboddiments. e cancer 1s @ prostate caneer, a breast caneer. @ liver
cotieer. ur o bladder cancer. hi some embodiments, the ciner is o westate caneer

JTMHLST[ I some embodiowents the sairple is froms any tissue or fand from an organtsm.
Samples inclnde. bo are nof imited. ey whole blood. dissociated Dong mirrow, bone marrow
asmirate, pleural tlatd, peritoncal flutd, contral spmal lucd, abdoniinal Haid. panercance hingd,
cerebrospinad thiaid, bram Huid, ascires, perieavdial thind. urine, ~aliva, hronehial lavage, sweat
ars, car How - sputort. hvdroce!s taid. semens sagmal Tow  milk. amnione Hluid, and
SSCICHONs o rosprvatory . acestina or genitourinary tract. In pacicular embesdimonts, the sample
inan tunmey hopsy sample, Inpasticular smbodiments, the sampte is trom a fluid o Gssue that s
part ol or associated with, the tvtphatic system or eircolatery susem In some anivsdiments,
e saanple s a blood sample that s venous, witenal, paripherall dssoe, vord bloed sasple n
partivitlar cinbodiments, the sample s aoseran simple To soms embodimenss, thiv sumple
conins one or mere circulating tnor colis (7T 1o some anbodivients, the sample contians
one v mory disserminaed tamaos colbs A TC. ez ina bone marnw aspirate sample).

JOIES] Meshods ror the iselation of nuctete acids and proteins rom eetls contamad in tissue

and 1uid ~amples are w ell-keosn m the et I parncudar eonbodiments, e nucteie acid saniply



obtained Trom the subject ix tlited From cells contained in g tamor hiapsy fram the sabjeet. [e
particukir ebodiments, e nuciere acid sample ohtained from the subpect s nefated trom e s
i1 i hone marrow aspivaie In particalar embodiments, the sucleie acid sample obkamned fiom rhe
stibjoct i inobarad from cells contamed serups saspla, Inparticular embodiments, the nociee
ackih sample obtinaed from the sabhiect is solated tfron colis comtmmnad yimpih sample.

JTMHER9] I seme embodiments., the sariples are obtained Trom the sabices by any switabic i
of abiadning the swmple ustneg weli-known anid routinge chnical mcthods, Procedures ror
abtanmyg uid semples fron s subjoct are well known, For example, procedires for drinwing
and processing whols hlood and Ivuph e wall-hnowit and can boe employed 1o obtam a semple
for uae i the methods provided. Pyprealiv, tor collection of o hood sample. an anti-coimiatinn
agent g, FIYEA or citete and hoparin or CPD cettrate, phospivite, dextrosey or compieably
substancesy is added 1o the sample o preyvent coavniation o the hlood by some examplos. the
Dlood saanple s collected 10 calioerion wibae that contains s aouns o ERYEA 1o provent
coasulution ol the hiood sample.

[HHLO0] T some embodimaents, the sanple s i tissue biopsy apd s abinned. for example. by
neechy bropsy . CT-gunded needls buopsy, aeniration s, ondoscopie bopsy. branchoscopic
Biopsy, bronchial Tavace, inetsionad blopsy, excisiona: blopsy, puneh opss s shave binpsy, skhin
brapsy. Lone prerow bopsyoand the Loop Blecrrosargical Exersion Procedure ¢LEFP),
Eyvpicio s, g non-necronie, sterne bopsy ot specimaen s abiasred that s wroater than 100 my. hat
which can b smiadlorosucli as Toss thin 100 g 30 g or lesse T nezor tess ar S mg o loss; or
Lrger. such as more than TOG mg. 2000 g or moere, or 300 mig or more, 1 pm o nore. 2 o1 o
more, 3 am or maore. 4 zny or more o S am oy more. The simipie stze w be extractad for the
assay depenids on a nwmbar of taetors imcliding, but not limited o, the mambar of assavs 1o e
partormed. ibe bealth of the tissue somple, the b pe of cancer. wnd the condition of the patient, Ta
same cmbediments. the tissue s placod masterile vossell sach axoa sterile tibe or culinre plat,
a1~ aptionallsy immersad noan approprizce matian Tepically, the cells ave shissociatesd into ecll
suspensions Iy mechanical means and ov eizymatic ireatmient as s well known i the et
Pvpcadly the cells are coticeted and then subiceted 1o standund pracediires tor the isoiation ot
niichae dotid for the assay.

et In some embodimants. the samplos are obtained Trom the subiect at sepulur nnenvals
such as, for evample, ong doav, rwve davs, three davs, four davs, tive day <, sicday < one week,
taa wecks weeks, four weoks: ane month, twe months, three months. four months, five monihs
sixomonths, one vears Jatly . weoklhy s Bimaonthis o quarserla, avearly o searly. In some

cinbodiments, the colioction of sumples is pertvrnied ot w predetarmined e orat vegular



nters s relinn e [ et ant swith ane or ore anti-caneer agonis, I somie emtbodiments, the
collection of samples s pertormed at a prodetetmimd tine or st regalac internvals relaive o
rearmant with an AR antagenist, such as a fisse- or second- gencration AR antasonist, bor
wxaniple, nsarnphe is collecied ata predeterinimed time or at regoter intervals prior o, durtng, or

foltow iy reatmanst o batavcen suceassive reaaments, i particaiar examplos, a sumple s

obtsined Trom the subiect prior to adnumistretion of an anii-canear therap ancd then again ot
reitar pHervels afer treatmoent has boen ottectod. By particular exampies, a saraple is oblaing
fram the subject prioe 1o administraiion of an AR mmawonist, such as a Arst- or second-
generation AR antagonisi. thorapy and then again abregolar mnteryalby aliar roatiment has hoen
chiceted. In some crbodiments, the AR antagonist s selected from among hicalutamide,
Hutinide hydroxylutamizhe, nsluianude, ARN 309, ciautamide e MDVI OO, and RDTGZ Iy
somc cmbedinients, the AR artsgonistis o OYPTZA mbibitor, In somes cmbadiments, thae
CYPI7A nhibitor is aelected trom ammong waleterone CTOR 00, FAK-700 or abiralerimie
actaly.

[M162] The volume of o fnd sample can be any volume that is sitsble for the detection of an
AR mutast in the mathods provedad, In some cxamodes, the voliene for the ilid saomple s
dependen oo the particedar assay ething used. For examples parizufar assay methods car
require a farger or smalfer tlutd saniple solumes depending as tactors such as, bur not dmited (o,
the capuctts of the dovics v method used and level o throughput o8 the assay method. In somge
examples w Muid sample is diluted inan appropriare mediam prien o application ol e assa
mcthod, Tn some examiples. @ Hiild sample i obiamaed tront o subicct atid o portion or aliquot of
the sample s used mthe assay nethod. The portion or altquor can be diluted in an appropruse
i prior o application ot the wasiy method,

[OUT63] In sorie ermbadiments the sumpie is obtained (rom a stbect it i~ emmal.
Eaxemplary mammatizm subyects wckade. hatare not imsged o prirmates, such as bumuns, gpes
and monkeass rodents, sueh s mirces rats, rabbiis, and Forrets: summanis, such as sostis, cowa.
deor and sheep: hovses, pius, dows, catse and other animols i soe eoibodinnenis, the satiple o
obtainad 1rom a patient. In soma oxatnphes. the patient is @ hurean pationt

[ 6] 1 some embodiments, the nucleie achl sample abtaiaed from the sabjoet s asenomie
nueleie acid sample T some cmbodiments, the nucleie aoid samnple olitainsd trom the subyect s
an RNA sample. [Insome embodimentsc mRNA i sobated from die totef RN A inan RN
sumple In sume embodiments, the KN samiple i reverse transenbed into cODNAL I some
cmbadiments. the genomic naelete actd sample s amphified by g owelowe acit amptilication

method, I seane ensbodiments the noclete acid ampiificews imethod s polsierase cham



reaction {PC K1 in same embadiments. the genomie nueleic actd sample s ampliied asimg a sl
ot nucteotide primers apecitic for ine AR wone, In sone ainhodirnents, the set e nacieatidy
priviers tlank the mickeic acid sagnencs encoding wnino acid positon 876 ot the AR
polvpeptide. Iy sotire cmbodiments, the araplification product is o aeleic actd encoding asnine
achl position 876 o the AR polypeptide. In some eosbadiments, @ seguencs speciiiv primer is
conidzated s detectuble moiceude. sach us a fluorescent laiwl, w dioluniineseent lubed. s
cherniluminescent abell o wdiolabell ey Tabed, wdatectalic substete, or a pepride ot
moiect'c that bids to o second detectable molecule.

TO165] I some emboadimanis, assay 1 Comprises sagcneins: the naclawe aad sample. In
same embedtiments. the milew acid cavoding AR i a auckete aord samploas st amphilicd by o
nethud stei s polvmerase eliam reetion (PCR Y using sequence spectic primers, and 1he
amphificd PCR agment s then sequenead, Exemplary sequenciny. methods for use i the

tethods provide herein are welt Kinowa in the st and wielude, burare not imited 1o, dideoxy

chaimn wrmmaton methods, Vasan-Calbort soguenciies., nassively parallel sionatirs sequencing
tor MPSN) polony seguencing. pyroscgaencing. Hluntina dye seguencine, SQLID (or
sovpeereing oy liationy segpiencinmz, 1on semiconductor saqgaciemg, DNA nanabail segrencin .
hefiseops seaueneimyg, and sinzle mokecule real e (ISMRTTY sequeneing,

10166] i soe embodiments, the simples o a plasig or seruny sonple contnige cocilating
emior IPNA DN RNA (RN Ay or microRNA (see cpn Chan et al 12007 B Cioned,
Qo Seen -5 In some cmbodimaents, the DNA encoding the mutant AR 1S assessad Dy
BEANine (hreads amplification. emulsion, nuignetic) POR seguencimg: method isee, e Lot
G C2000Y Nz Vogends, 20055000 o @i 10 2006) Nar Momiods, 070335090 and Dichl ar el
(2008 A Mo 14000 9K Gy BEAM g s o teclimgue imowhich mdis idual DYNA moloeados
are attached to risgnetic beads i water in-oil anilsions and then subjectad o
compartmentalized POR ampliticauon. The muatationad status of DNA bound to hauds is then
dotermined by hyvhrsdization to toorescent allele-specilic probes tor mutant or wild-tspe AR,
Plow evtemetey s then usad o quantity the fever of matins DN present o the plasiis oe setiii
s Higgins ctal 20012y Ol Curieor Revy 1R 3d62.3400)

[M167] o some embadiments, assayving @ sample for doetectme the prosence of DN encodiog
iz mutant AR comprises dotection of the matation with a scuenee specitic olirontckeotide
proby that is specitic for nueleie soid it encerdes the mutiant AR but not the wilid-nype AR, e
same cmhesliments. ssaving comprises i) conti ting o suniple with o mutmt AK nuelsic acnd
seuenics specitic ebigonueleotide prabe, schereby i the mntant nuzlete acid acqjuence is present

i The samplesa prabe-DNA conpley i formedand (h detectmy the 2robe-DN A cominley T



sonke cmbodiments, the oHoonucieotide probe s specitic tor nuclete acid encoding leucinge a e
posttion corresponding to arinoe sl K76 ot an AR polypepride. fnsore cmbodimaents, e
sy speciie probe s conyigated oo detectabic muoiceulel such as actluereseent tuisel. o
brolumineseent Libell d chepuluminescent Libel, o sadiolabel am ensynge fabell o detectsble
substrate, or g peptide or maelecule thacbmas 1 a second detectable moiecule

JMH 68| In some ombodimenis. single nucleotide changes are detectable by POR asing POR-
hased vleaved ampiinicd polvmorphic sequences (CAPS) nurkors swhich greate rostriction sites
it the mutnt seipeenees ENchagis ctal $ 1995y Plyae /0 BLHA RINT-3) o sequenee speitic
hatrpin probes attached ro detectable misicnes, such as, bal aon mied 1o a loorophoe

e Vi lansa et Matmborg (2000 Vetiody 2530347 1) In some cnbefiments, the sequenee
spedilic probe s conjugated o a detectable molecule. such as g tlaoreseent fabell o
Brolemueseent labwlod chomibimmescent kibel. o radotabell an cnzyme labell adetectuble
substrzte, or o pepide vr molecule thias binds to @ ~second Jeteerable molecnte Tn some
embadinments, the vbzonucleotide probe ts specitte for nueivie actd crcading lencinge at o
position corresponding o amino dcid X76 of an AR polypeptide.

JOOL69] i some erabodiments, assay e aosamiple tor detecting the presenee ot PN Sncodin.
the mutant AR i~ performad using an ofizonocicotide aray (see g Hastia et al o ¢8440
Covzet, 3001017 30-0) 1 some cmbodiments, the sample contaring nucieic acid rom the
subject i hybhrilized diveety wthe chip. o some embadimants, the sample contaning auclens
dotd e the subject s amiplitied vsing an ampiificution method. such as, bar not innted
pelymnerase chuain reaction (PCR Y wnd the amplitied nticleic acid is hybridized to the chip. In
sonie cmbodiments, the obuonucieatide arvey 18 contained on @ microchip, Insame
cmbodimonts, single nwleotide changes e deteetadle wsindg microchins.

JOUT70] I some crabodiments sesaning a satiple comprises detection vt the rautationowitl ar
antibody specine or the mutnt AR palypeptide. Iz some embadiments, ine maethod of dotecting
a mutantt AR polypeptide comprises ohtamimg a sample from & suliject. wherdin the sanple
COonprises dan AR polvpeptide smd resting the sampde for the presence of s matant AR

poly peptide by contacting the simple with w aniibedy that is speafic tor dindinge o the mutae
AR polypoptide, and doos aot bind or bind with decreased afitimty for the wild-tvpe AR
pelypeptide. whereny the prosence of the mutant AR palvpeptide creates an antuboady-maant AR
polyvpeptide comnplex. In sone cmbodimants, the mothad farther comprises detecting the
anttibody-mutant AR polypeptide comples, Insome ebadiments, the mcthod farther comprises
detectune the wntthody-mutant AR polyvpepticle comples with e detecnon reagrent. In seme

crbodiments, the muitant AR specific antibody s conjucated fo adotectable moloeuls, such as w



Maoresceni tabel o holunminescent el a chernihimescent labe | i radivdabel an onzvme
fahels o detectulhde subsirate, or o peptide ov mualecule that binds roa second dotectable protein
to e asccondary anubody o By some embadimams, binding of the mutant AR specitic antibogy
is dereeted By asaaving Tor the detectabie maolecle, In some emboduments, bindimg of the miutini
AR speciiie antthody s detectad by using a secomdary (oo anti-teG antibosts . [n some
cibaodiments, the semple is & tumor Ropsy sampie. o hone siarrony aspivate. o Mood sample.
COrGEY saple, ar i lymph sample

Fdentification of Molecules that Inferact with Mutant Androgen Receptor

73] Provided herein are methods of using the muant AR poiypegnides for sercening of’
compounis that mhiat the muotant roceptor (1,0 third-rencration AR mbubitor compoundsy. In
same aimbodiments e niethods are envployed tor the sdentnication of third-eeneration AR
inhibitor compounds sor the reament ot caneer. fn some embodiments, the mthaods e
erploved for the whantification of third-eenaration AR inhibitsr compounds tor ihe secatimens ol
TesIntAnL caneers, siich as prostate caneer resistant  treatraent ssit second-conoration AK
antaeemsis, such as ARN-Z0W, enzalutmnide MDYV TO0y or RDTE2.

FOU172] inosome enibodimaents, o method tor idennts g thivd-sorcration AR inhibitor
SOTHOUDS Cotprines fin expressiny a mutant AR pateneptide previded herein in 2 ecdis thy
contacting the coll with o test compounsd. and (0 detecting the fovel ol AR actvay i the et e
sorme embwodiients, e eedd s comtacied wath an AR agomist prior Gy or ai 1he same iime ds
contactisi the vl with e rest compound. I soue cimbosdiments the cell 1s contacted with i
AR agonist about 1 hour, 2. howrs, 3 hotrs. 4 hours, 8 hours. ¢ hours, ¥ hemirs, 10 hoees. 12
hours. 14 hours. T hours, I8 hoars, 20 hotrs, 22 hours, 2-4 hours or jonzer prior to conlacting
e el with e rest campound. In some ambodiments tie coltis comtacted with un AR dizonist
at the sama tme as the el is contacted with test compeasil, b some embodimens, the AR
deonint s selected from among methylivienolane iR SN HL DR, mibolerone Vb and
testosterane, I same embadiments. the matant AR polvpepiide compises an aneno wcid
subalit o al a position corresponding 1o aming acid position 8760 o the wild-nvpe AR

poly peptide set forth in SEQ D NG T T some embodiments, the muotant AR polvpoptide di s
e contin a phicnyvhaianing at aming acid position KX700in the polypeptide. I some
embaoadiments, the mutant AR palspoprde contaims o [oueine at amino acid position 850 i the
paypeptide.

HWL73] in some sbodiments a cell hine that cap e transtocted sith nuclee acid enciding the
mutant AR polypeptide and i which AR activ sy can be moniored s usad. In some

emmbodiments, the cal does not expross the wild-ivpe AR Tnsome emboddimenis, the cell



exprosses afow level of wild-rype AR In some embodments, the eoil expresses an endozenons
rtant AR polypeptide, In soie erbodinaents, the endosenous mutant AR polypeptide
comprises a meddiHeation @ an amino actd correspomding e amino aond 877 ol wild-type AR
polypeptide. I sone embodimenes, The endogenous mutset AR pelypepnide comprises o
maoditicion hat s wosubstitution of Fhreamine o Alanie at aminme acid postiion M7 (787740
[ some cmbodiments. the matant AR polynepride comprises a meditication it an amino o
corresponding weaming acid K% ot w wild-type AK pelypeptde by some crnboiditnonts, the
mutant AR polypeptde comprises @ moditicaton that s o sudstitation of {Bstidine o Tyrosine
at anine actd position 874 INTEY )L I some cmbodiments, the coll is aaclectad fron anmong:
Hela, ON DCOSZ HepGZL HERK -2 D0 N PR and ISY =PRI B some embodiements, the
el line o prostate cancer ¢l e Insonwe embodiznenis, the o e s seleered Trom amons
CWROENCaP VCaP and LAPCS

100174 In semie embaodiens, the el stably espresaes the mutant AR polspeptide. Tnsotise
ernbaditents, the nucioic acrd envoding: the rmntant ARty intesratsd into the cenome at the ool
PNTZS] In some embodiments, the fevel o AR actvity is detected nistng a reporter gene
onerably hinked o an AR-responsive promuoer. [n some cmbodimenis, the AR-responsive
PFOOLST COINPFSSS one ot ore sedrogen resporae clements CARESy to s hich e mutont AR
polypeptide Binds, In soine cmbodiments, the promater is selecied o mmaong o prabasin {204,
a prostate speelic antiven (PSA L monse mammary tumor vicus fosg eemmal repeat (MM
FUR fatry acid svnthase (EANNGL <X transmaabrane epivheiiad antigen o the prostate
(STEAP, trunsmembrunge protease, serme 2 1 TNIPRSS2Y alpha- -acid plycoproteiv |

CORM I L or humin horcobox cene NKX3 T promoter. b some emsodiments. ihe promoter is o
svrithetic promoter conting one or more ARLs

{0u176] I sore aabadimems. the AR vesponsive prosnoier is aporably linked 1o o suitable
reporier vone that encodes i detectable proting Exemplary detectable protems piclude. but are
not lpngted o, luctlorase. tlnoroscent prowens. roliminescent proeins, Pesalaetosidese, alradime
phospliatase, and chloramphenico: acetyliransterase . In some embodiments, a decrease inthe
oxpression of the reporter gene Tollosw ing exposire 1o the tost camnound conmparad © a soitable
control indivates that the tost compound is etivetive for inhiubttion of the muaai AR polypepbide
[1: some erahadiments. the contiol i hasal exprossion of tha reporier (one prior to exnoswe ol
thee el tix the tost compound. [ sorme crnbodiments the expression of e reporier oong s
assived using el extvact prepioed fram 1he testoclis,

J00177] b oseme embodiments, the tove] ot AR activtiy iy detected by mcasurine: the expross.on

ot one or mere endiseenous endioven responsiy e penes el b some arabadiments, the

N
*a



androgen responsive gene is upregulated (e indgeed) moresponse to androgen treaimaint. fn
sumw epthodiments, the miiromen responsive eene is dow nregobated (1o repressed) in response
o androwen reutmient. Exemplary androgen responsingg gones iclude. bist are nor mited fon
Prostiie spesile et (PN prostae speciiic inentbrane antigerc CPSNEA L prostasing snait
homolog 2 (SLE G transmembrane protoase. svrine 2 CPVPRSS 20 wixcsansmombrane
epithettal antizen of prostaie Funily moembor S NTEAPS L FRE06 hinding protein S(FKRBP3).
orosortcaid Balpha-l-acid ghveoprotein T IORM ), solute currier Yamine 33451 C33E2 NOV .
insuiin-like growth facor FAGE-1Y G dmding proterm-2 and =50 COAAT-enhancer binding
prowin=i, phosphatase and ionsin homolog deleted on chromosome [P TTN). FARN.
NKNS L AMIGOZ BONECAMRKINTCHIPGEY. NCAPDA PLD =15 TH= X e

ERIBB2 FITR2.

JO0178] In seme embodimaents, the iovel of Al activity s deteciesd by imeusuring the express:on
of one or nore eidecenions genes G wre indoeed by exposure to an andvogen oran AR svonis
I sorme emipodiments, a doecrvase i the exprassion o one ar more wiedrozen inducible genes
folivsying cxposare e the rest compeiind compared (o saitable contral idicates thar the rest
componmd is etiective tor inhibitiom ot the mutan AR polspepasic. Exemplary andimen
nductble geaes include but are pot ‘imited fo, prosste spectdic antizen (PN prostasing spail
hommlog 2 (SEU G wansinenbrane protease, sertne 2 CPVPRSSZ L sivomansmiembrane
epithetiad anteen of prostate family member 4 (8 TEAPS L FRS0G hinding prowin S (FKBPS.
aud ovosonmeoid 1 alpha-t-acid ehvcoproiein 1 TORN D, Insome conbodinienis, expression of
the indacible gence s assossad 5 the presenee of an AR aconist, insomae erabodiments, the we s
are comtacted with an androcon agoning prior @ or simultaneousiy with the wst compouind.
[O0179] in some cmbodimants, the iovel of AR acov ity s detected by mcaswring the eapiess.on
of ane or more endoceriots genes that are repressed by exposirg o an aedrogen oran AR
auomist I some embodinienis, annorease it or talure fa ropeess she oxpression o one or mety
atélroven reprassed gones follow s exposare to the rest compoutid vompaed to o suntable
contral indivaies thae the test cornpound is etfective for iphibition o she matant AR polypeptide
[ soree emvodimenis. the control is basal expiression of the gone priar e cxposare of the ceif 1o
the tost compound. Excerplary androsuen roprosaed genes ineluide, but wre not Inoitad w. prostare
specitic menihrane airtheen tPSVE)L solue carcter famuly 353 (SUCSSE2 NOV L TGE unding
prowin-3 and SO COAN T enbaneer dinding protem-d. phosphatase and rensin homolog defeta
om chromosame B EENL ST H-TXGand FREBBZ HERZ, In some emboitimants,

axpression b the repressible genc is assessad m thic presence of an AR aeonist. [n some



embodiments, the catls i contaciad swith an androgan agonist prior (© or simaitanooasiv with
e test compound.

JOTSH] AMethodds to mvasirs the sxpression of endog:enons cenes is well-knownin the an.
Fxcrplary methads for the measurement of gene cxpression include. butare uot finired o
prowin anal ytical methods such os. for oxamplos immuenohistochaemisirs . immaneblottm:: (e
Wostera stalysisi chromadography, and nuclelc acids analvticid mothods, stich as. tor example.
pelymerase chain reacttion T PCR G quaatizainy ¢ PCR tqPCR L real Cme PORIRT-POR), Narthes
anlvsis,

(ST o some embodimaents, the activits of @imutart AR polypopinde s mcasured vsing an
assay such as, bt not limited o, a0 AR couctivatar mnding assay fean mmuonopracipitadion

assi e, 1 - brid dssa s, FORSor (HIIOTCSCONe ¢ | IesQNanes Snergy Imnsier assays, for exanple.
LantheScroent™ TR-FRE T androven recepror coactivator assay ) o AR vconformationul prafili
sty (s v Joseptror s 20008 PN 100 29 I 2TES- 121835 0 AR DNA Dinding assav
taews cor Roche cUae (EM2Y VR Erdocring, o 127 2229235, shiromanino immgnopravipiation,

NCCrermimal micraction assav (soes ool Hswetal, (20030 Yeof, Dudio viszefoiss 19023 3504501

and Gl cvad 2003 Clin Epdoc el Mendh, NSO p2IN93)

JOBI82] I sore eimbodiments o metbod foridentifsing rhivd-gereration AR inhibio
compoutids vomprises selecting o potential thind-genarstion AR inabitor compound asing
computer-usaisted muoidelineg woith @ theee-dimensonal erystal or solution stractne o1 & mutant
AR polypeptide provided herem, Insonse citbodinenis, the muiant AR polvpeptide comprises
a1 aino acid substitition at o position corresponding to mmino acd position X76 ot the wild-
tvpe AR polvpepride set torth i SEQ D NO: L I somie cibodineenis, the muotant AR
polypeptide does not contain 2 phany kalaning st amine actd position 876w the polypeptide. In
same eniboditients, e mutant AR polypeptide contaips i leucine ar amine acid position 876
the paispeptisle In some embodiments, the methad comprises coniacting the muiant AR
poehpepiade with the st compound and doetecting the interaction ol the woest compaand with the
rratant AR polvpeptide. i ~otne cimhodivaenis, a rest conpound thor interacts with the mutam.
AR polapepride is identifivd as g candisdate third-ueneration AR inhibitor compoand.

[HHB3] nosome wmbodiments, o est compouoad for use in the methods provided s a niemibes of
@ library of compounids. T some cmbodimaenis, goncration of wlibrars of wost compounds s by
any suitable method for the production of cionmcal compuands. A "lihrary of fest conpoends”
TCHeDs W g pane! corpresing o multiplicits ot test compounds, An sxempluy approacts v the
santhesis of mokeaiar Bhartes of soall orpanie molecutes has boen desebod (€ arcli et al.

194y, Angew Chom Int, Bd Bl 3320590 Carell oval 1994 Ancew | Clhams, It FdL Enl



JR2200 0 In somie embodinents the tost compoakids provided herein are obtained usng sy ot
the niinerous approsches iy combinatorial library ieethods known i the art, including:
Pioesival Hbrares: spatiaily addressable paratic! solid phase or seletion phase Tibruzies,
syithetic libvary imethods reguiring doconvolurion, the “one-tead onc-compound” hbrars
method. wsd synthetie Ebrary methods asine attinits chromatography sefection. The bodogical
libraey approach is Tiomited to peptide libraries, white the other teur approaches are applicabl w
peptde. non-peptide olmaner or siali moleciie blbwarios of compiunds ¢Lamy, K SC01997)
Anticanear Drug Doss [ 2: 133, Other exempliry nietods tor the santhesis oF moiecuiar libraries
are toungt i the wrt for example ing Frb et ul, ¢1994). Proe. Narl Acad. Setc USA 910 -422:
Horwoll ot al cia9s)y Immunopharmacoiogy 23680 and in Gallop et al, (1999 10N ed. Chena
»7 23480 Insome crsbadiments, librisios of compotds e presented insolution (eg.,
Hovehten 0 1O92) Monccdiiigin ~ 1331 2-42 10 or on beads (ham ¢ 9913 Ngvaec 3348280 chips
tEodor (803 Ve 30 33525560), aeteria D adner 1S, Pt Nae S 2230009, spares ol adner
UNSPGWy, plasmitds (Call ot al o 1992) Proe Nard edd Sed 0N NINGS-Txay ar on phagy
eNcou and Smith 198903 3 fonee 2REEARO-3900: (Dav i 199 Sereried 2800044000 (Cwarli o
C19900hy Preesecs Naptd e Sedn STOATROART L dbelicn (19900 7 Ved Bied 2220500 -31 In

same eethediments, combinatoriai pelypeptides are producad fronra CDNA Hbrare. Exemplars
compourids thar can be sereenad for activiny include, hutare not Tinsited o, peptides, nuclore
actils, carbohydrates. smai! organie moieendos, und nateral product extruet ibraries,

AR Iehibirors Leniiticd v thic Soreciiing Motiods
1084 The third-wconeration AR ihivitors idenuticd usnig the sereoning mothods provided
horet are AR imadulitors, In some embodiments, the thivd-zeneration AR inhibitar inhibits
reduces ut least one wetivity ot an AR polypentide. Baemnlary AR activiues melude, hat are iy
Ipited tog co-actvator binding, DNA Binding, Heand binding, or nuclear translocaion. [n soms
cmbodiments, the third-sencration AR inhibior inhibies an activity of an AR polypepude by
abont 107, 2095, 3070, e, 3070 04075 0% e, SO NS 900, 9350 98 o Oy companed
(o the acrivity of the AR polypepude in the absenee of the inbibitor, o sonse ahodineenits, the
third-swencration AR wihibitor compounds sdentitied using the mothods pron ided berein are AR
mnverse azomistss AR antagonistss AR devraders, AR rafticking modulators and or AR DN A-
iz inhibitors, In somc crbodimentss i thitd-generation AR inhibitor componnds tdentifiad
ustte the methods provided herein is an AR inverse aconist, in some erbodinents., the thivd-
aencration AR mhibitor compaunds identined usine the methods provided herein are AR
antagonisis, In some smbadiments. the third-veneration AR inhibitor compounds wdentiticd

using the methods provided herenmae AR degraders, 1 sonic enilwadimenis the thid-



gencration AR hibitor compounds iientined wsing the methods provided fierein are AR
raticking modilators, [n some embodinients, the thivd-generation AR inhihitor compounds
wdepttiod using the methods proy ided herein are AR DN A-Rinding inhibitors, [n some
crnbadunents, the AR inhibstror inhabits at feast oue activiny ot awild-tvpe AR polypeptide. i
some embodiments, e AR mbibior inhibaits at least one activiny of a matnt AR polvpepud,
JMHISS] I some embodiments. the third-genevation AR inbilitor compound idenaricd using thic
tcthods provided horein has mimimal pro-convulsant aotinaty and oouinimal impaci on seieure
threshold. In some embodiments, tie third-genoration AR maibitor compound identificd usaing
the mcthods prisadad herens displays munimad modulation o rhe GABA-gated chlonidae channcl
In sorme emibodements, ine third-vencrationt AR ilupttor compound taentified using the methiods
provided ercin displsvs mimimal binding wo the GABA-eired ehioride channel, In sonwe
combodiments. the third-seneratiom AR inhitvitior compoand sdentiticd using the methods

proy kded berein has miniad antaconism o ihe GAB N-cated chloride channe!, Tn sonie
ermhadiients, the third-gereration AR inlubitor compourd fdentiticd using the methods
provaded hierein i aa AR modutator with minnmal inreraction with a GABA-cated chlortde
citlannel [p some snhodiments. the third-generation AR inhibiror corapernd identithed usiog he
muthods proy idect herem s an AR modulasor with siiniped interaction with the GABA L -gated
chlorrde channel, Brosome embodiments, the third-gencranon AR inhibiter compound idenutied
usts the mathecds pros ided herem s an AR modulwsor wath minimal iateraction with the
GABA aned chloride clmanel and or minymid Mowd-lraan bavicr penctriatiens. GABA assivs
a2 Rneea i anad incladel hut arc ot limited . those deseribad o Ashok KO Mehia and Mahaea
K. Trweka “Characierizanon of the Pierotosin Site of GABA  Recoptors™ Cireont Prosoends in
Pirarmgeoioge . 20000 1T IX-10 IRTT Copyrighit © 2000 s Jobn Wiles & Sons. ne. which s
herein ncarporaied by reference.

JHHIR6]  In some embodiments. o thard-ceneration AR inhibitor compound wdentitied usimg the
maethods provided heeein mbnbis AR noclear ranslocauon. In some amlwsinmenis, a third-
generation AR mibithitor compound identitiod using the iiethods provided bereis intibits AR
IPNA Bindmy to androgrets rosponse ciements, [e some embodimaenis, o Gard-generation AR
inhihitor compowd dentified asing the moethods provided herein inbibis coacuvator
reCTRiment at wb AR yosponsive promoter osome emibokdiments, ¢ third-senicration AR
inhibitor copound wdenntiod using the methods provided herenvexhibils po agonise activity
AR-overexprossing prostate cuneer olls,

OR8] In some cmbodiments, a thivd-ceacration AR inhibritor compoan:d identiticd using the

mcthods provided herein infithios crowth oF Castration sensitive cod castadion resistaat prostate



caneer xenogratt modeis. [n some embodiments, a third-genersiton AR inhibios compound
rhentitied using the methods provided heramy inhipits zrowih of castration sensim e and
CASIEALION FONISGINE Prostitte cancar xenoeratt modeds exprossing wild-tvpe AKL In some
crabodiments, o tivd-genenstion AR inhibior cemnpound rdenntied wsing the merbods providd
herein mbihits crow th oF Custratiion sensitin e and CuStratinn resIStant prostate caneer senovrutl
moddels expressing o onitant AR havine a FXTol mutation. o some eoibodiments. o third-
acnerition AR inhibitor compound sdentitiod asing tiie methods poos ided Brerein inhibiis geow te
OF CaNIrion sensitive and castraBon resistist prostiie vaneer Senogit i models expressing the
wild-fype AR and o matant AR hayving o FR76L muganon, by some cmibwodiments, athird-
genctaiion AR mhibitoy componnd identified wsing the mothods pron wled porem mtihais grow
OU CHSIHON S2NSIEVe @nd Cstralon resisint prostais caneer seroaralt models o prossing o
mutant AR naving @ TST7A mutation e senogralt tmos 1ormiad Teom LNCaP ccils). b some
cinbodiments, o fird-genetation AR imhibiior compound dertiiiad using the nicthods provided
herein inhibits srow th ot castration seusitive angd castration rosistant prosiate vaness sonograll
modets expressing the wild-tvpe AR and o maians AR having @ TXZ7A mutabion {22, senogralt
tenons formied from LNCal” AR cells), by sorme embadimients, a third-oncration AR inlibain,
compotid identitied using vie methods provided berein inhibin crowth of Casrmtion sensiivy
ai1d CANMIIHTON TONNIAND Prostate canedr senoeraftnodeis exprossing i mutant AR haviyg
ANTZA muatanon and a mutant AR having a £ 87ol mutaen,

Pharnceutical compositions

TMHSS] In some embadiments. provided is o pharmiceatica! compaosition comprising i
therapeutical iy erteenive amonnt o a thizd-cencration AR inhibitor dentiiied asing the sereening
mcthods provided herein In some enibedinents, provded is @ nse ot w titrd-ceneration AR
mhibitoy idennfied using the sereening mathods nrovided herein for the prepandion ot
nvdicament,

JOBI89]  1n seme cmbodimaents, the pharmaceutical composition comprising a third-yeneration
AR inhibitor also contatins at ivist one plermaceutical by acceptable inacuve metedient, I sone
smbodients. the pharmacaitticad composition comprising s thisd-generafton AR inhikitor is
formulaied for intriaveous injeciion, stibeutangons imecion, ol gdminisirdion, or topicil
adimimsiaioe. [n some cnthbodimonts, the pharmaccutical composinon comprising a thivd-
seneration AR hibitor is @ tablet g prl s copsole, ¢ Duid, ssaspenstint, @ wel i colloid. @
dispersion. i suspension. o soluzion. an cimalsion. i omtmant, or ¢ lotion,

{00190 Phannaccntical comgpositians are Tormmmated g comveniondl mannar using o ar

more pharmacenticanly acoeptable ety ¢ myredionts that facilitaie processing of the actise
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compounds into preparations that can be used pharmaceutically. Proper formulation is
dependent upon the route of administration chosen. A summary of pharmaceutical compositions
described herein can be found. for example, in Remington: The Science and Practice of
Pharmacy, Nineteenth Ed (Easton, Pa.: Mack Publishing Company, [995); Hoover, John E.,
Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania 1975;
Liberman, H.A. and Lachman, L.. Eds., Pharmaceutical Dosage Forms, Marcel Decker, New
York, N.Y., 1980; and Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed.
(Lippincott Williams & Wilkins1999), herein incorporated by reference for such disclosure.
00191 Provided herein are pharmaceutical compositions a third-generation AR inhibitor, or a
pharmaceutically acceptable salt thercof, and at least one pharmaceutically acceptable inactive
ingredient. In some embodiments, the third-generation AR inhibitor described herein is
administered as pharmaceutical compositions in which the third-generation AR inhibitor is
mixed with other active ingredients, as in combination therapy. In other embodiments, the
pharmaceutical compositions include other medicinal or pharmaceutical agents, carriers,
adjuvants, preserving, stubilizing, wetting or emulsifying agents, solution promoters, salts for
regulating the osmotic pressure, and/or buffers. In yet other embodiments, the pharmaceutical
compositions include other therapeutically valuable substances.

[00192] A pharmaceutical composition, as used herein, refers to a mixture of a the third-
generation AR inhibitor or a pharmaceutically acceptable salt thereof, with other chemical
components (i.¢. pharmaceutically acceptable inactive ingredients), such as carriers, excipients,
binders, filling agents, suspending agents, flavoring agents, sweetening agents, disintegrating
agents, dispersing agents, surfactants, lubricants, colorants, diluents, solubilizers, moistening
agents, plasticizers, stabilizers, penetration enhancers, wetting agents, anti-foaming agents,
antioxidants, preservatives, or one or more combination thereof. The pharmaceutical
composition facilitates administration of the compound to a subject, such as a mammal.
100193] A therapeutically effective amount can vary widely depending on the severity of the
discase, the age and relative health of the subject, the potency of the compound used and othe-
factors. The compounds can be used singly or in combination with one or more therapeutic
agents as components of mixtures.

[00194] The pharmaceutical formulations described herein are administered to a subject by
appropriate administration routes, including but not limited to, oral, parenteral (¢.g., intravenous,
subcutancous, intramuscular), intranasal, buccal, topical, rectal, or transdermal administration
routes. The pharmaceutical formulations described herein include, but are not limited to,

aqueous liquid dispersions, self-emulsifying dispersions, solid solutions, liposomal dispersions,

-6 -




acrosais, wdid dosage forms, powders, immediae release Tamiulanons, controlled reteise
formularans, tast melt formadations, wablets, cpstios, prils. dekaved retease tormulstions,
avrended releas o formutauons: pulsatle release formulations. muluparticelate fonmueiations., aiud
noxed smediare and conrrollad releuse formtbattons,

JOOT195] I seme embodiments, the pharmascentical composition further comprises one ar more
addditional therapeatically uctive agens, inclading, bt not linntad ke corticosterands, anfi-emaetic
aents, agibrosios, anti-canecy aypciss, ant-milammators aperts, Ko sise mbubions, 118190
inthibrtors, and histone deaceryise tHDAC ) mhiditors,

{HL96] 1 some embadiments, providad 1s a phanvaceitical composition comprisingt a
therapeuticadly otfecin & arcount of womutant AR poivpeptide provited berain. o some

cmbadiments, provided is i pharnceutical compastrion cowprising i therapeuticaliy offectve

smennt o a noaclae ackl encoding wmutant AR polypeptide provided horein,

Therapeutic Methods

O I9T] o some cmbadinments, the thnd-geneeibon AR mbibitor compounds wdentificd wsing
the methods provided hierein are admimistered Tor the treatment ol . discuse or condition, In
sonic cbudiments, deseribied herem wee methads of wrcading @n AR doperdent or AR mediawed
disease or condition ymannnal comprising adioinistering o rhe napnal aorberapoutical s
ctivetive amount of o third-generation AR mbubitor contpound sdentitied using e methods
pros sled horein, or w phamacenucully aeceptablo sain theroot

JMHYS| i some ambodiments, provided ave methods comprising adniimistering o thind-
sencration AR iminbitor compaund identiied asing the methads providod herein w a sabject
te.e 4 haman feiving a discase or condition that 1s AR neditated or AR dependent. In some
cmbodiments, prosvided s w s of o thicd-weneiazston AR snhihior componnmd rdennsied using
the methods provided heroin tor the preparation of medicament for the waitiment ot disease or
cordlition that is AR maeditated or AR dependent. In some embadimons, provided s a thind-

2aneration AR mhihstor compaund wdentified usimg the methads prosided herein i the
freatiment ol a disease ot condition that s AR medinated or AR dependent In sonie
cinbadiments, the subjoct fe 2 o human s correntis receiving one or more additional
thorapentically active agents other than the third-ceneraiion AR wrabstor compousi.

{0199] i some embodimants, the mothod further comprises adnnnisering one or more
addirtonal diierapetiticslly active agouts otier thai ¢ third-coneration AR inhibiror compouna
identiticd using the mathods provided herein In some conbodiments, the one ar more addinon.a
therapevtically wciin e agents other than a third-rencration AR mbhisitor compound identilicd

using the methods pronaded herom e soiectad fome hormoies, horsone receplir g2onisis o



anlazenists, cortoosterotds, anii-cmelic agents, analzesios, mfi-ciaeer dgents, -
mtlammaiors acents, Kiee inhibitors, HSPOU inhibitors, histone deacenytase (1D AC)
infrzhitors. In some emibodimenis, tird-generition AR inhibitor cempotnd s adminisiered prios
(o, sinftancousiy, Tobosw ing, or mteriittentiy with the one o more wdditional therapoutically
active suctity vilter than the third-generation AR hibnor componingd.

J00200]  In seme embodimenis. the subyoet is adminisiered s gonadatropin-releasing hormony
(ONRIY asonist o antagomss i combanation with thind-generation AR inkihiior compound
provided hercin, In some cmbodiments, @ GaRIT reeepior azonist such as keaprebide. hruserelin
Wl 2oacraiin s administored o d subjeet e combinatinn with thovd-oeneration AR inbihiton
compounit pros nded herem G roceptor aconists cause an nutial surge i hernong
precduction a.e ehinicd fare™ followed by the inhibiton of Twteinzing horimone production,
swhicht i turn causes wsnppression of testosterons and dibbsdrotestosierone, om shich continied
srow il of prostate cineer eells depend I some embadiments. the sulyect is administored @
soadotroma-releasing harmone (CmE D agonist or untagonist i compination with third-
aeneraton AR mhibitor compound provided heremn for the treatment ot wn AR dependent or 3R
nicdared discase ar condition sich s a prostate. hreast. hiadder or hepatove!Tular cancer. In
some amhodiments, the sehjeer s administerad a conadotropin-relzasing horoone (Cikih
GQORNISE or antagonist i combimation with tird-censration AR tabibior compound provided
herein tor the treatment of @ castration resistant prostile cancar (CRPOY It same cmbodiments,
1t stibied s administered @ third-generaton AR inhibitor corapound providad horens o redu.c
ar inhilvit the initiad serp in hormone produciton catsed Dy treatinens with o GnRH receptor
waomist, I some embodiments. third-ceneration AR mhibitor compound ts sdmmisterad prior o,
simaineousty, follinving, or ntermittanidy witli ¢ G H receptor agonist or antagonist

jou20t] o some embodimients the AR dependent or AR medisted disease or conditio s
henten prostate hyvperplasen hinsatism. wene. adenomas and neoplasms of the proswte. benign or
malizmant tsuvor cells contaming the androgen receptor, iy porpilosity, seborrhaa andometiosis,
pelvevstc ovary svrdrome, audrogenic alopecin, hypogonadism, esicoporosis, sappiession of
speridouenesis, dhido. cachoxia, anerextic andropen sapplementation for age ralated deercased
stosterone Ly els, prostate vazicern. breast caneer, endometiad concer. terng canear. hladder
cuttedr. hepatocellular cancer. hot flushes, and Kenneds s discasces masele arophy end waikness.
skin atrophs. bone loss, sneni, arteriosclerosise cardioyascular discises toss of energy. foss o
weli-hem type 2 diabetes or absdorsinal sut accumubation, In some canbodimeids. the AR
dependent or AR mediaiad discase oe condition s an AR dopendent or AR mediuwed cancer.

~udh s for example. s prostate. breast bladder or iver oo hieparocelular) cancer
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[262] T somie cmbodimaents, deserthed herein are methods ot treating cancar 1 mamnd
comprising adinvimseering to ise manmal a therapeatically effeenive mnount of o third-
genetation AR inhibitor compound tdentiticd using e methods provided Dereimn, ora
pharieeutically aceepiable salr thereott Biosone eribodiments, the canver s i honnons
dependent cancer. I some embodiments. (he hoermone dependent cancar s an AR dependent
cancer. In sonie crrbodimaents, the caneer is prostate cancer. In somie ambodimants, the caneat is
casteatien: rosistant prostite caneer. lin sorog conhodiments, the saethod o reasing canesy furthe
comprises adiministering te the mananal @t heast one addicona ante-caneer aeent.

{00203 1n some embodiments, g third-goneration AR mhibior compound wdeniitied using the
methods proviaed horeny is usad tatreat prostate cancer i a mameds svherei the mammad has
nat received reatiient wath an anst-career dzent [nosome embodivients, i third-gencration AK
inhibitor compound sdontiticd asoes the methods provided herein is used to treat prostate cancer
wa mamtnal, wheran the nnanmal bas sotreceived treaiment with a chemuotherupeutic
COTROUNL

[Q02604] Tn some enibodiments, i« third-zeneration AR inhabiior compouand sdentitiod usig

nicthaods providad horein s asat 1o ot prostate coneer Do el wherein the mammal bas
Decn adrninisterad ane or more anfi-cancet avents, Exepiplary anti-cancer azents includie, but ar
not limted 1o, horsronad therapeutic aaents, eiading, bur not limited wo tiest- and second-
generation AR antigronisis (e breatutamide, Muatanide. hvdroxyTatamide. niutamide. ARN-
SO enzgiutamide «MDV 30 and RDTAD) wand compounds that inhibit hormone 1o,
sridrecen: production. such as. for axample. galateronc ' TORKOG D TAKCZ00 or abiraterone
acetare, chemotherapeutic compounds, ant-metabolites. anli-cancer antibodies, surcery.
rachiauon. widd hy perchermal theripy In some embodhments, s third-genceration AR inhibiwor
cornpound identizicd usites the methods nrovided beromiis used o treat prostate canedr in 2
nummal. wherein the mammai kas beon admmisterad one or more chemothaapaitic
compouds, In some combodinients, a thard-gencration AR inhihitor compound wdentitiod using:
the avicthods prontded horein is osed o treat prostate cancer i @ tiasmal, wherein the msamned
hiss Deen traated by surgery. I seme embodiments. @ ihird-generaivn AR inhioitor compouand
identifted using the methods provided heretn is @sad 1o trear prostate canear i a mananai.

W herein the marmmal has been treated with cwlianion thermupy . In some embodiments, ativird-
caneration AR inhibitor conypeand identificd asing e methods provided herein is used to trem
rostaie caneer g mammal, wheretn the mammead bas heen ncned wih g byvpenbermal

thetap:.
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J0205] In some cmbodiments, o third-generation AR inhibitor compound sdentified using the
metheds provided herer? s used R tread prostaoe cancer ina mamr i, wherein the mannngl bas
heen sadministoral one or moere ceeies of eatrent with an ani-canect agent,

J206] In some embodiments. deseribed herein ave siethods of treaning canver g puneal
comprisiie edministering o e mammal o thesapeaticadly o -cnve amount of o third-
eonerstion AR inhibitor compaind identitied wsing the methosis proydod herein. or s
pharmaceutically aceeptable salt thercofl svticreim the compouid 1< AR inverse aponist, AR
sitavonist, an AR degrader. an AR rrafticking modubator. ai AR DN A-biding inhibitor, or
carmbunations therool.

JTMR207 [ A some cmbodimients, doseriila herem are metheds ol ireatne canear m o nsunmnsl
compersing admimnistering o the nzmmal o therapeuncally ciecuve avount of o third-
2eneration AR mtbstor compound identifiod usmy: the methads prosidad harein, or o
pharmacettical [y acoeptable salt thercots wherem the conspound is an AR imverse sgonist,
FOO208]  in sonie smbodiments, deseriingd herein are methods oF treathngs cancer v a mannd
comprising adminsstering o the manumad o therapeuticaliy sitective amouny of a third-
seneration AR inhibitor cornpomnil identifizd wsing the methods pros ided horein, o g
pharmaceuticid iy aceeptalle salt thereot’ wherein the compound is an AR antaconist,

209 In some embodiments, desershed herein are nivthasds of treating cancer s el
comprtsing admintstermg to the mammal o thevapentically cBectiv e umount of 4 third-
seneration AR inhilitor comipeund identified using the methods provided Lareino o a
phirmacentical Iy acoeptable salt thercot, wheroin the compound isan AR degrader

[QU210] In seme eranbodiments, doserihad herein are methods ol treating canear 1 & mammal
comnprisinig ddnsinistering o the muwnad a orapeutivally cffective amonnt of a third-
senurstion AR imhibitey compound ddentiticd using mie methads providad horein, or g
pharmaceuncadly aceeptabic salt thereot. wherer the compound 1 an AR radficking moduolator
00216] in some embodimaents, deseribed horein are methods of treatingg caneer iy & mamnad
cotnprisiig adimimsioring to e niamnad o therapentically eoftective imonnt of u thid-
ganeration AR inhibiwor compaund identiied wsing the methods providoed heeein. ora
pharmaceutically aceeptable salt thereet” svherom tic compound is an AR DN A-binding
nilibitor

JOUZ12] Insome embodimenis deseribed herein gre methods of treating caneer 1« sl
comprisiiz widnurestering w the mammal w therapeaticafly cftecuye amonnt ot o third-

seneration AR mhibaor compound wlentitied wsing the methads prnvaiced heveis, or s



pharmaceatical by aceeptable sidt thereotl. wherzin the compound s can AR protein synthos's
HHRZ13] In some embodiments, the cancer s prostate caneer. s somye cmbosdnments. the cancet
i Castraton resistan prostate cancer, Inosonie cisbodimenia, the prostste cancer isoan ARN-IY
Tests i prostite caneer. o some ambodimenis. the prosuate canedr s an enzalutamide

MDA A T0R - resistant prostate cancet. by some embadiments. the pristste cancer ts an REY 62
resistnl prostiie caneer. I spme ermbodineniag the prostade cenect s an ghivtorone aestate-
CESiNENT prostite cianeor. nosonme embodinietits, he prostate canest s o gacterons CTOROO -
FOSESTATT Prestzle canear. In some ctabindimenis, (he prostate cancer s a | A K-700-resistant
Prostite Cancdr.

JO214| Phavmweuscal foraalations deseribed herein are sdmimisterable o a0 subject ina
varicty o weaes by muetipic administrarion roates. ineluding Bad nat lnvited 1o, aral, parenteral
(e . rEveunus, subcutatcons. intrnasculary, buccal, topical or transdermad wdministrition
rouies  Fhe pharmacontical formaanions deseribed heren imelide, it are nat Tinired to,
aqueous lguid dispersions, self-emulsitvme dispersions. solid soluwions. iposemit dispersions.
~olid sdosuge finrms, pow ders immediate reloiase formulations, coraalled reloase tormulations,
tuse el forraulations, whicts, capaules, pilis, dotaved release tormudations, exeended relaase
formulanions, pubsatile release tormbinons, mulspariicamte formulitions, and mixed tmnediate
and controlied reicuse tlormulations. In seme ambodiments. a thicd-gencration AR inhibitor
catnpound identisied using the metiods provided heretu s aduanistered oralls - In soame
caihadiments, o third-generation AR inkiboor compound wdentitiod using the methods provided
horetny is adiministerad inrray enousiy,

[215] in some embodiments, o third-generation AR inhibiror compound wdentitied using the
pretheds pros wded heretn is cdministerad ropicis Iy, o such eombodinments, aibiird-ceneration AR
inhihitor compowmnd ddenuficd using the mathods provided herein s emulacd Ine w variviy of
opicully admimistrable composition s, such as selutions, suspensions, otons, ook, pastes.
shampoos, scrubsmubs, smcars, medicated sticks, medicatad bandeezes, Talins erennis or
oftittients. Such pharmaccuticst comporruds can contaia soiupiliaers, stabilizers, wnicity
enhuncing agonts, buffors and preservatives. I one aspeai, the anti-androgen compotingd
rlentificd using the mothods prosidad herein is adininistered topicadly 1o tie sSkin

[OU216] Inanother aspect is the ase of o third-goneration AR inhithitor conypound ‘dentified
nsingr the methods providad hesem i the manu Facters of o madicament or treating w discase.

disorder or condittions i which the activity of AR contrihutes (o the putholoys andor sumptoms
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of the disease or condition. Ty one aspaet. the discase or condition s any of the diseises or
conditions specificd herein,

HHIZT7] dn arny of the aforementonsd aspects are further embostimoents 1 which: v the
cricenye smount of the third-generation AR inhibstor compound wentified using the mcthads
pros sdad borein s systemically administerad w e mummals and or () the et o wount oF
the third-generation AR inhibitor compound iy sdininisiered oradls to the manumal: und or 100 the
eitective wmount ol the third-generation AR inhibitor compaotosd is intray eoously admiisteredd
e the mammal: and or (i the cffecns e amount of the third- genvration AR inhibiwor compounsd
Iy administered by mgecnion w the raarrariall and ov (o the ortecny e amount of the thivd-
genctatton AR mhibitor componni s wimmisterad topicaily oo the mammnii: and or i1 the
clfeenve smount ot the third-generation AR inhibitor compaind ks adiminisiered nosn -
systemivally or localiy fo the mammil,

{OD218K] Inany of the atorementionad aspests are turthier crabodiments conmising single
admimstranions ot the eftective ameant of the third-cenoraton AR inhibitar compound
dentitiod using the methads provided hereing meluding further embodiments n which iy the
third-gencrution AR mhinitor componnd is adininisiersd onees i the third-gencranon AR
inbibitor compaund s siministered to the gl mudriple mes over the span of one day: (i)
continuad v or v contimuousty,

J00219] Inuny of the atorementiond aspects are Turther cmbodiments comaprising: mudtple
adminisirations of the clfective wnount of a thivd-genrmnion AR inhibitor compound identilied
using the methods providad herein, meluding tarther anbodiments mowhich i1 the third-
goneration AR inhilaror compaund s adiministered continuoas]y o miermittentiy: as in a single
doses 0 the tae beta con musiuple adimiisoations is cvers 6 hoinss o the diird-weneration
AR inhilbior compound is adpiinisterad o the mamimat avers N hours: tiv 1 the third eeneration
AR inhibitor corapoand is administored o the mammal overy L2 houess v the third-generatian
AR mhibitor compound 1~ admmistered o the imammal overs 24 howrs, I further or alermatin @
cinbadiments, the method comprises o dvas hotiday, wherein the administration of the thind-
vanertion AR inhibitor compannd is temporarily suspended or the dose of the compeund boies
adanistered s temporariby reducads an the ond of the drug bolidisy . dosing of the componmid s
rostinicd. In sonie embodinients. the lenatl o the drsg hobidas varies from 2 dinvs to ) vea
J0220]  Adso provided are iethods of reducing YR activotion inc mammai comiprising
admnmisiertng o thememeral g third-gongratian AR mhibitor compound wdentificd usines the
mathods provaded heren, In sime embadimenis, the methas! comnpeises redneing AR sctisation

e prostate cells inthe maamd . I soane emibodinents, the method comprises reducine AR



activanon in nos-prostate eells In some embadiments, the method of reducimg AR a2onivation
comprises redecing e binding of androgens o tie androgen receptor, In same emibodiments,
the mretiod of reducing AR aetiv ution contprises soducing AR concenteation i eell

JO22E] in some cases disclosed heretn s e ase oF g iurd-generation AR inbiltor compuoind
wdent e usig the mathods pron tded hierem 1n the manubecire of o madicamant for e
radtment of discases ar conditions that are AR dependent or AR mediated. In some
crbadirnents, the discase or condition is prstuie cander. i sonte 2inbodiments, the AK
dependenr or AR mediated disease or covidition is deseribad herir,

J222] T some cases disclosed horern s the use ot o tird-genordion AR nhibitor compouind
nientificd using the mathods provded horom m e teatment or pres ention ot discases or
conditsons that are AR dependent or AR miedined, In somie sbodiments, the AR dependent o
AR mediatad discase or condition s desernhed herein

{I223] Inany of the amnbodinients disclosed herein, the namimal 1s o buman 1o somwe
crbaditents, the thivd-geroratioas AR inlibiior compoand proyvifed horein s wiministered 0 &
haimun.

o224 Hiosome embodiments, the third-gancration AR ishiitor compound proyndod herei is
used fo diminesh reduce, or eliminade the activity of AR

JOD22S] in some embodiments, the third-ceneraton AR inbibitor compounds wdemiticd by the
mathods disclosed herem are selective AR moduliwors, In some smbodiments. the third-
weneration AR inkihitor cotipounds identiticd byahe methods disclosed berein have high
specificty tor the AR and hayo dosirabic, tissue sclective pharmacotocical acuy ities, Desirsh e
fisstic-salective pharmeacotogical acovitios mehude. but are not fted o0 AR anreaomist actiy 1y
i prostaie vells aid no AR antasronistactivity 111 non-poostate colis i somic cohodimaens, the
thrd-wenerntion AR inhiliisor comnputivads disclosed herein are i-aondmogens that diaphin
neoiinhle or me AR acomstactivit,

{00226] In some embodimonts, prosented borem ace thisd-venorauon AR nhibior compouns
tdeninitiod Dy the methods disclosed herein sadectad from active metabobiies, mutoniers,
phirmacaitically weceptable solvates, pharmacentically aceeptable salis or prodnigs of an AR
ihihitor compound identiiied asing the methods provided herein.

02271 I some embodiments, the pharmacectcul composition connpwising tivd-2oneration
AR inhibitor compounds s administered in combinarion with one or more additional therapatisie
awents, including, but nov limited o, corticosicronds, anp-amete aoents, analeosies, anu-cancet
avents, anti-flanmatorny agents. kinase inhebitors, LSPGO snhibitors, aind hustone deacetvlase

tHDACTHmbhibitors Insome embodinients. the pharmaceutical consposition compristge thirg-
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zoneration AR inhubizor compounds i administered i combination wirh an anm-cimeer agent
micleding, bat non Himited ro, @ hoernoiad therapettic agens, incleding, but not limited o a firs
amd second- poneration AR untaconists teo. hicalutamide, uteninde, hy drasyiluramide,
mituranide, ARNCS enzalutinude OMDVITOM) gnd RDIG2) o compound tuit inhibirs
hormone o andreweny production: such as o CYPEZA mhibvior: melagdhing, tor oxample,
caleterone CTORKOG L PAK-70) or abivaterone acctide. chemotherapaeatic componnds. anii-
rctabaliies, asti-caneer antipodios, sureery, radiation. and by porthermal thovipy . i sorme
combodiments. 1the taird-zeneration AR mhibitor compousid and the additiomi therapeutic agen
i administcred o the same conmposito. insome cnibodiments, the third-gencrasion AR
inhihitor compourd and the additronal thorapettic agent e adonristersd as soparats
composttions, Inoseme emboduerts, the thivd-eenceration AR inhintor compound and the
addiional therapeatic aeent are administerad simultancously . sequentaally . or intermitteentls L I
some anbodivicnts, the third-generition AR inhibitor compound and the addigonal therapett
agent are admitnistessid byt sunie ronde of adiministration. in somee emboidvnents, the third-
seneration AR ihibitor compound and ihe addivonal therapeune agent are adonnistered by
ditterens routes of administraton,

KitsiArticles of Manufacture

228 For use in the diagnoste and therapeutic spplicanions desertbed rerem, ks andd artielos
of manutacture are also deseribad berem, Sach kits can comprise a cartier. packaye. or container
thay s conpa imentalized 1o receive one or more containgrs such s vinls, tubes, and the Hike,
ciach of the containert comprising one of the separate clemenis ke be used o a mashod
Jdoseribed herein, Swirble conrupers melude, tor example. botiies, viala, serinces, and st tulaes.
Thye comainers are formed from any aeceptable materiul including. ¢u . ulass o plastic

[00229] I sore embodiients. the Kirs provided erein gre for use in deecting nucleie avid
cncodin a nratant AR polvpeptide ina subyect or tor detecting somutint AR palypepride mou
subjectine, a dragnostic Mty In some cmiodiments the Kiss are cmaploscd Tor selectne pationis
for reatinient with aothind-generation AR antegonisi. for identifying subiects as rosistant or Likeis
it becorn reststnt te s st or secotkd-zoneration AR antgonist, tor monitoring the
devetopment of resisianee to a fiest- or second-generation AR antagonist therapy . o
cambimations thercof. The ks proy ided horein contain core o meone regients for the deteeton of
tie nuelere acid cocoding o mutant AR palvpepnde, for the dereenion of musmt AR
pelypoptides. tor detection of AR activey i cells from the sabhiccr. or combimanons thereat
Exemplary reapents imelude but are not limited to. butiers, POR reaoems, antibodies, substiates

for envsmadie stiaig, chrormacens or uther naternals, such as slides, continners, microiier

N



plates, and optional Ly instructns Jor pertomang the metiods. Thoae of skill i the art wall
recogiize many other possible commziners and plawes and regents thiat can be used for contacting
(the various materiads, Kits alse v contain contsol samplos, such as for example, nucloic aeids
or prorans, stch as for excenple s mweane AR polvpeptide provided herem or nackeie seids
cncading o mutant AR polpeptide providad ficren. [ same eonbesdiments. kits contain o or
more <1 of olivonucicatide primers for detection of endogenous androgen goene oxprassion.
JO0230]  In some embodiments, the contamerd sk ean comprise wie of more Hest- or seeond-
goneration AR antagonisis or thivd-genersiion AR mintbitor comipounds denutiod by she
maothods doserihod Kerein, optionally m o composition or m combinanen with anothor agend as
disclosad nerem. The eontiinertsi aptiemaliy biis o o stentde acoess port (far exaonple the
contner can Bean intravenous solunon g or i ved having astopper piorecable by
hypadermic ingection needleo . Such Kty optionaliy comprising o compound with an dentiivimng
deseripiion ar label or nstructions ivlating to ifts use i tie imethods deseribed herein

JOO23E] A kit il tvpically comprise ong or more additiona) contaners, cach with one or maore
ot varioas nraterials (such as reagents opriomtaliy i concentrited fonmg and or devices) desirable
from a coramareial wmd nser standnomt for ise of g comnound doscribed nersin, Non-limitina:
exaimples of such widertals inelude, boc et fimited to Buftors, dileone, filiers peadles
supinges: cerer, pachage. conetmer, vishand-or rabe tabels listing contents wdnd or insinetions
for use. and pachage mserts with snstractons for ase, A scr ot instractions will wdso rypieaily he
reludid.

100232 A dubal can he onor associaed s it the contamer. A Rabel can be oncaccontiner swhoen
Letrers. numbers or odher charseters ronmimg the label are sitached. modded or etehed into the
contatint tseltt a lubal can be assoctatod soid a contaimer whan it ~ prosent witin &oreceptagt e
or carrier that alse holds the container, e as o pachaze insert, N Tl can e used o indicats
that the contoniy are ty he wsad tor a specilie erapatitie applivation. The bl can also iadicary
Jdircetions for use of the contents. such as in the methods deseribed lieretn.

100233 Articles of manufacture. which includy packaging matenigl « tiird-goneration AR
inhibitor compouiid identitiod usine the methods provided horan within the packazing maierius
and @ labe) that indicates that the compound or composition, or pharraceutically aceeptable sali
ruoniets, phavmgecuncelly aceertabhic N-onade, plhiamuaccutically active metabaohite.
pharmaceuticaliy aceeptable prodrog. or pharpiceatically aceeprabio soivate thereot. s usad “or
reducing. dingnishing or climimating the ettects of androgen recop.ors, ar Tor the ireatment.,
prrayenton or amelioration of one or more symptams of @ disease or condition that wonkd heneti

from a reduction o chimiination of androgen receptor wetivity, are pressdaed



Production of Aati-Andregen Resistant eell lines

JO234] Provided hevein are methods for producing prostate cancer eell nes resistant 1o
treatmaent with an AR antgoenist. in some embodinmients, the prostgie cancar vell e sac
roststant to treatinens wWith ARN-SEY Josowe cbodimenis, e prostste coneer eel) ines are
roststant we tratiment with enzalutimade (MDV 310G [ some cmbadimants, G resistant el
lines cencrated by thie merhodd provided espress o highor leveb of AR camparad o the paremal
colt e ased 10 generawe the resistane ool Tine. i somte cmmbadiments, the resistant cell lines
wenerated by rthe method exprossabont 1.5 20 285, 3035 L3 S35 G0AS 7O 5 K XA
AT omses or preater the amonnt of AR compared ty the parentad col line. In some
cmbodiments, the resistani eell hnes express @ mutant AR protem.

J2IS] 1o some cmbodiments, the method cotprises contaeting o prostare caneer cedl line 0
parental cetl finey with an AR antagonist and calirimg the cells 1o« predeternmined peried of
time, [n somie cmbodiments. the methesd comprises culturing the cells ininereasing
concenirations o the AR antagonist for a prederernvined perioid ot time. I some emitrodimenis,
the concentration of the AR antagonist mnges from about U0 2N fo about TO0 1ML sneh s, T
oxaniple. TN o aboat 103 a M Tn some emitadimens. the eclts are cultured @ 0.8 uML T3 pM,
3 M oad 6w or the AR anrtagonist, I some embodinpests, fhe comeentration o1 the AR

antazomst s inercased 20300 S0, TORCD T o ewe tses, Inosonie sambaodiments, the

concentaation ot the AR anteeomst s mcreasad 3 timos, i sonie embostinronts. the cobls are
culiured i the prosence o the AR antieonisl |dayv, 2 divvs, 30 dasacsd davas S duvs o davs, |
woek. 2 wecks, 3 weors, 4 weeks. T month 13 menths. 2 moaths, 2.5 months, 3 mondis or
more, [a some embodiments, the cails are divided and re-plated avery 2 diavse overy 3 divs,
every 4 duvsoovery Fdavss every G davs overy week or longer, In some embodiments, the
cultare inedia contaning the AR anfagonist is refreshed every dav, every 2 dave avery 3 days
crory 4 duvsoevery Sdavs, vvery o days, avery week or loneer, [ some embodimenis, the AR
attagenist st second-waneration anteyonist. In some cimbodiments, the AR antagonist sy ARN-
S in sonie embodiments, the AR antaconist is enzsdatimide MDYV 3100,

100236] In same cmbadiments. the prosasae caneer el line (g hamun prostate
adenocarcinoma coll hine. lu some amhodiment st prastute vancer cell line s an ENCal el
line i some embodiments, the prostate cancer vel e ovaresprosses the andogan receptor In

soine erthoditnents, the prostete cancer eell ine is FNCaP ARGesy or [NCalP ARiesr Liic.



EXAMPLEN
JON237| These exvmples are provided for ilhistrarive prrposes only and not (o [innt the seons of
the cluems proseded Berein.

Example 12 Generation of Drue Resistans C ell Line fa vivo

JOU238] Ol Jines rosistant o trcatment wilh the anti-AR compound ARN-30U wers senctiated
aivive Inmice bearing castration resistint huran prostate adenocarcinoma (LNCaP ARy
cenograft usnors The TNCGEP AR{es) ool e over-expiresses the audrogen reeeplor cAR) 3-3
fold oner the parental TNCaP ezl e namieking costranon resistant prostirle caneed (Chen 2l
C200) Nearern Meddioae 10033238

1239 I ANCEP-ARes ) scnogralUtumors ward grown i castrated sivow eck old male S HY
jhareiess Ourbred mitee (ST Charles Rivers Laboratoriesy, [ 107 ENCal- ARes eelis in 317,
sorumi-tree RV and 307 Matriga! were subeutanconshy injected (100 ! animaiy on the vigh
flanz of 10 mice 3-5 diovs post cusitation. Tamor size was monisored daddy. When s
rerchod an s erage volume of - 300 mng approsimately 60 days post-infection), i mmials
began tresmment with vehicke slone in [ror 30myg Ko ARN-J09 01 93 by QD) dosing rewiimen
(e orally i 1537 Vitamm E-TPGR and 65% of @ 0376 w v carlaymizthy ] ecllidose 1€ MO)

saitetion 3 20 mNT errrate bustor epd Ly Indtialiv, wreatment wirke ARN-SO Indueed tamor

regressiot Follow e approxinedeiv 75 dove ot dosimie, s stngle timor resuragd growesds and
proviessad 1o a sioo praater than st troaimen: matiation. Ohnee the rasistant tumor reeched SO
m L the motse was cuthnnized and the umor was by ested. Tumor eelts were nvanually
dispersed by homogenization with a 5 mil ssringe. Trasor cells were catturaed i RPM plas 195,
FI3S and 10 oM OSRN-S09. One resistant cell e was eonezeed by this methaoud,

Example 2; Generation of Drue Resistant Cell |ines I vitro

JOU230] € 2l Tines resistant to treatmaent with the anti- AR conpoonds ARN-309 and MDV 00
were gonerated i vitre using ENCud hunan prostate adenovareisoma el ines,

{00241 1 NCaP cATC O INCal ARvesy1Gno of wd ¢ 20000 € mecr C0F 00300419 and
EANCEP AR-Tue CFran et ab Sedvmee (20000) AZH IR INTH0: Pliwond-Yen o at, 120063
Curcer Ros, 61051300 were tadntained in RPN o) sappicmented with HY'a FBS
Qivcionen ENCaP (ATCO) TNCaP ARcesy or INCaP AR wes-Lee vells were cridturad in
morcasing concentrations of cilior ARN-309 or MDAV IT00 onv er @ course of 6 months ininadiv,
2l of eelis were seeded o a 223 e cell enltare Thask, at a concentration of approximately
SOL000 celis mlownsd crown i RPN plus 107 FRS e presencs of SO0 nNT ARN-SOG o
MDVATOU Madim and i were cluinged semsiw okl and the cells were pussaged in 73 em )

eolt cubtuie thasks as necded, The concentration of caeh compound was increined soveral times



from abott F3 Voo avout £ o s the growth e of the drag-troated celis mercused o that of
thee antreated control cells, Atter appronanately 6 montis of drug setectian, the eells were
rainGancd it RPME pius 107 CFBS wod 6 0N ARN-S09 or MDAV TD. Foltow iy sciection. i)
sndepetdent ARN-S09 and MDDV AT resistant ol Tines wore obtiinad. Fwo lines wore dosived
Fram I NCaP cATCC cells selocted e presence of ARN-SO9, Fonar cedl Times wore dernsod
from ILNCaP ARiexn twe following treatment s ith ARNGSOU and two following tonanent with
MDDV IT00. ENCGP AR{os-Loe caells swere tsed to doris o -Frosistant Ol Imos, 1w o Trome ARN-
SO sreatment and two from MIDVITH) freatment.

Example 3: Proliteration Assayvs to Test Drue Resistanee

(0242 Cell prolderation assavs were pertormad 1o 1est resistance ot the cell tmes 1o ARN-2 O
and MDDV IHO0 reament,

100243 Prohileration assays were performed on alb ARN-S09 and MDDV 300 resistant cet lines
by seedingio pd wel of cels st adensity of 30000 colis porml 1o phonol-red-free RPN T
twith 2% CSSEinto 383wl coll ciitwre plate okl Cian Bottom Black Polystvione (-
Freared Sn4 Well plates tCorningyy and meubated for 2 divs at 37 7C, For agonist assays, 1
g semi-los difcuons af coch conponund were made in culture medivm and 16 ul ot cach
dibntion was added 1o the cells . ARN-309, MY 3100 :d Dicalutrmide were run at a fingl
concentration ranging from 3060 10 M w3 18 10 "M while the ssahetic androgen
methylirienolone (RISNTY was i at o final concentration range o 316 107 M 3 s - 107"
M For the atagomst mnde ossay, the compournids were diluted in culture medivm alse
contuining 200 o)A RINRT iPerninllmier. Wattuare MAY atioal {RINST] 100 pXyand then
added o the eels el Atier 7 davs, Hoonl ol CellTier-Glo s Lamimeseent Coll Vibilit
Assuy (Promeza, Mahison, WH was wdded direetdy 1o the eoll cultnres and Relaine
[umitneseence Dot (R LU s measurad svcerding to the manufacturer™s imstructions,
J244]  In the agonist mode essay. perver viahilioy of the samplos was cadenlated as: @
viability  J00 X[ RIU semple-RED medium wiahiout eelis] [REC TSN rreatad eoils-R1EU
pedivin withowr cells [ Clabic 1A To the antagonist mode assay . the poreent vianhility of the
saniphes wais cwdeukited as: Yo viability 100 X TR LU <ample-RED Dy O] [REE RESS [treamd

cells = RTE Dav 0] i Tahle 1B,



Table 1A. Agonist Proliferation Assay (% Viability)

RISS]  Bicalutamide MDV3100 As‘f)’;‘
LNCaP 100.0 t 1 +
LNCaP/AR(cs)  100.0 - + +
Class 1 100.0 4 e ++
Class 2 100.0 - 4 ++
=< 30, 4+ == 30
[RIEKI] = 0.1 nM, [Antagonists] = 10 uM
Table 1B. Antagonist Proliferation Assay (% Viability)

RIS8] Bicalutamide MDV3100 AS';;"
LNCaP 100.0 4 + -
ILNCaP/AR(cs)  100.0 + . +
Class 1 100.0 ‘e bt ++
Class 2 100.0 ++ b .

M= 30, 1 => 30
[RT8E1] = 0.1 oM, [Antagonists] = 10 pM

|00245] In the proliferation assays, both ARN-309 and enzalutamide were full proliferative
antagonists in all three LNCaP parental cell lines (Table 1A, Figure 1 A). The resistant cell lines
segregated into two distinet classes. Unlike their parental cell lines. the first class of ARN-509-
and MDV3100-resistant cells (Class 1) proliferate in the absence of added androgens. The
ligand independent growth of the cells is unaliered in the presence of ARN-509, MDV3100 or
bicalutamide. The synthetic androgen, RI8R1, inhibits proliferation in the class 1 cells at high
concentrations, This growth inhibitory activity of R1881 is antagonized by either MDV3 100 or
ARN-509, indicating that AR is still capable of binding MDV3100 and ARN-509 in these cell
lines,

[00246] Class 1 resistant cell lines included the one cell line derived from the LNCaP-AR(cs)
xenograft tumor, the 2 cell lines derived from LNCaP/AR(cs) cell selected in the presence of
ARN-509, the 2 cell lines derived from LNCaP/AR(cs) cells selected in the presence of
MDV3100, the 2 cell lines derived from LNCaP/AR(cs)-Luc selected in the presence of ARN-
509, and one of the cell lines derived from LNCaP/AR(cs)-Luc selected in the presence of
MDV3100.

100247] The second class of MDV3100- and ARN-509- resistant cell lines (Class 2) remains
androgen dependent for growth, similar to their parental cell lines. However, unlike their activity
on the parental cell lines, ARN-509 and MDV3100 can stimulate proliferation in the class 2 cell

lines. Bicalutamide, however, did not stimulate proliferation in the class 2 cell lines. Class 2

S E



ceststant cell lines wmeluded the two el Tines derved from LNCaP eoils selected i the prosency
OF KRNI oL NCal ARN SO and TNCaP ARN-309r) and one of thie el Bnes derived
from T NCalP ARees=1 e selected in the prosence o MIEN 3100 (L NCuP TN/12).

JR2A8] The partiad aonist acuvity was sndependent of the conpoand utilized for selection:
ARNY and envalutamide displayad partial apronist activioy i al’ theee cell lines rewardless of
the componind ased to dertye the resistanes sardants, € onsistont with proliterats  activity. ARN:
SO or enzalitassde only partid by antazonized androoen depondont drow i ol these resistant

Iines i Table 1B, Fronre 1B 1

Eaasnple 3: Transeripiional Reporter Assays to T est Dhruo Resistance

J2H9] Transcriprivid reporter assas s using an ARE response clement operstively Tinked e s
reporter gene were pertormad 10 st rosistanes of the eolis 1o ARNGIL MDDV 3100, und
Dicalutdamide treatment,

JHR2SO| Transeriptional reporior assiass were periormasd on ail vesiseat eodl hves by seeding
160 al ot cells at o densits o 286,000 cells mE iato Yoottt eell cultare plites v RPN Tivi
supplemented with 3% chareoal stippod seruny and ailov ado aitach os armighoad 37 (L
JONZST] With the exceprion of the TNCeP AR s i-Lue ¢edls that corsan an itearared androgen
responsive reparter. Colls sere transiently transtected ustig Diporvetint (130 Technologios
aveording W the manuaeturer’s protocol, For ENCal and [NCaP-ARGesy colls. viphicate
Transtections wery pertormaed using 28 ng reporter vovtor (pGLa =L uctferase tihe
probasin promoter in pOL iPromegas Madison, Whi 30 nc pRE-CNIN (aoniaiization vect
Promewa. Madison, Whand 0.7 wl. Lipafectin ® . Pollmwing transfoction, the cells were
invubated for 4 hos,

TSR] € etls werahen treatedt with rhe sest comiponids ARNI NV S T0D nid
bicidutamide. For auenist assars, the compounds were sertadly dhfvied and ) nlaf compounit
plus RPN LA plas 390 charcoul steipped FBS was added to the cotls, Far antaonist assays.
the compounds were sertolly diluted and 56 ¢ 1 of compound with RPN plus 3 nM RSN
supplenentod with 3 churcond strippasd serum was adided o the celis, Foliow ing 45 hour

uw uhation the maedivnm was removed and the cetls waore [ysed -8 plof Tesis bailer (25 vald
Fris Phosphate. 2 mM CDTALD T Glyecrol 057 Taton X=T8G, 2 M DL ety
Juciterase activity was rreasurad mmnediaicly following the addition of 40 nlL lucierase hutfa
ComM mcine, 01T M EDTALTO7 M M eCon, MO FLSH20, 207 mM MeSO0 3507
M DT 270 oM Coonsvine AL 70 oM leeitering 350 M ATRY. Rendila luctemnse was

Mewsurad fobiow ing the sdditzon of S0 ot coclentoraane budtor 1 1A NaCL 2.2 mi]



Na:EDTA, 0.22 M K,PO; (pH 5.1), 0.44 mg/mL BSA, 1.3 mM NaNs. 1.43 uM coelenterazne,
final pH adjusted to 3.0).

[00253] The two classes of ARN-309- and MDV3100-resistant cell lines identified in the
proliferation assays also exhibited distinct properties in the transcriptional assays. In transient
transfection assays using the pGL4 Pb-Luciferase reporters or in assays using the integrated
probasin-luciferase reporter (i.e. LNCaP/AR(cs)-Luc-derived cells), ARN-509 and MDV3100
were effective antagonists in the androgen-independent class 1 resistant cells as evidenced by a
decrease in luciferase activity relative to no treatment controls (Table 2). Bicalutamide,
however, exhibited an increased agonist activity in class 1 resistant cells compared to the
parental cells. In class 2 resistant cells. MDV3100 was a weak partial agonist in the probasin-
luciferase reporter assay, while bicalutamide and ARN-509 displayed no agonist activity.,

Table 2A. Agonist Transcriptional Reporter Assay (% Max Activity)
RI88&1 Bicalutamide MDV3100 ARN-509

LNCaP =90 + + +
LNCaP/AR(cs) =90 + + +
Class | =90 ++ 4 f
Class 2 =90 1 ot 1

Y = 5. ‘++' — :-5
[RI881] = 10 nM, [Antagonists] = 50 uM

Table 2B. Antagonist Transcriptional Reporter Assay (%% Max Activity)
RIRS! Bicalutamide MDV3100  ARN-509

LNCaP =00) $ r +
LNCaP/AR(cs) =00 $ i +
C'lass | =) T + =+
Class 2 =90 & 34 ;

V=< 5_ S =>5

[RIBRI] = 10 nM, [Antagonists] = 50 uM

Example 5: Endogenous Gene Tran tional Assavs

[00254] The effects of R1R®1, MDV3100 and bicalutamide treatment on endogenous gene
transcription was examined.

[00255] Endogenous gene transeriptional assays were performed on all resistant lines by plating
0.5 mL of cells at a density of 500,000 cells'mL in 24-well plates in RPMI containing 5%
charcoal stripped FBS (hormone depleted) and growing the cells for 3 days at 37 °C. Cells were
then treated for 24 h with 10 nM RI1881, 30 uM MDV3100 or 30 uM bicalutamide.

[00256] Total RNA was isolated using the Aurum' total RNA isolation kit (BIO-RAD,
Hercules, CA). RNA (1 pg) was reverse transcribed using the iScript cDNA synthesis kit (BIO-

- 76 -



RAD, Hercules, CA) to produce cDNA. Real-time PCR was performed using the Applied
Biosystems 7900HT instrument and SYBR Green PCR Master Mix (Applied Biosystems, Foster
City, CA). PCR reactions were performed in 6 pl. according to the manufacturer’s protocol and
a thermocycle protocol of 95 € for 10 minutes followed by 40 cyeles of 95 C for 15 seconds
and 58 C for | minute. Androgen responsive gene (PSA, SLUG, TMPRSSZ, STEAP4. FKBPS,
ORMI, NOV, FASN, NKX3.1, AMIGO2, BDNF, CAMK2N|, HPGD, NCAPD3, PLDI1)
expression was normalized to GAPDH expression and expressed relative to vehicle treatment of
the parental cell line. Relative expression results ave provided in Table 3A. Primers employed
for PCR are listed in Table 3B.

[00257] Simular compound and class selective agonist activitics were observed on endogenous
androgen-responsive genes, but in the context of the endogenous genes the transcriptional
activity of MDV3100 is more evident (Table 3). In class | resistant cells. bicalutamide displays
robust transcriptional activity and MDV3100 is a weak transcriptional agonist. In contrast, in
class 2 resistant cell lines, bicalutamide is a weak transcriptional agonist while MDV3100
displays robust transcriptional agonist activity on the genes tested.

Table 3A. Endogenous Gene Transeriptional Activity (Fold Vehicle)

PSA SLUG TMPRSS2 STEAP4 FKBP5 ORMI! NOV
DMSO 1.0 1.0 1.0 1.0 1.0 1.0 1.0
LNCaP . RI18K1 . 4+ -+ +-4 4 +4 +4-+ -
Bicalutamide + + O t 4 - +
MDV3100 + t + - + + +
DMSO i.0 1.0 1.0 1.0 1.0 1.0 1.0
LNCaP/AR(cs) ——ool__p T +H e
Bicalutamide ++ + - =+ 3 +-4-4 -+
MDV 3100 + + } + ¥ + +
DMSO 1.0 1.0 1.0 1.0 1.0 1.0 1.0
R18K1 b epod B D ot +41-+ iy
Gl Bicalutamide + +4-4 + =+ -+ e +
MDV3100 4 + 3 4 "
DMSO 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Class 2 R1KRI ot +++ =+ ++++ +4-4 +++-+ —
Bicalutamide ¢ 1 v . : + +
MDV 3100 4+ ce o4 f-4 "t -
[R1881] = 10 nM, [Antagonists] = 30
uM

—~<0.1,-=0.1 -1, +=1-10,++= 10« 50, +4+ 50 - S00, ++++> 500
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Table 3B: Transcriptional Real-time PCR Oligonucleotide Sequence

Gene Forward Primer Sequence Reverse Primer Sequence

AMIGO2 | AGAGACTCAGAGGCGACCAT ATCAGCAAACACAGCAGCTC
(SEQ ID NO: 20) (SEQ ID NO: 21)

BDNF AGAGCTGTTGGATGAGGACCAGAA | AGGCTCCAAAGGCACTTGACTACT
(SEQ 1D NO: 22) (SEQ ID NO: 23)

CAMK2NI | GACCAAGCGGGTTGTTATTGA TGCCTTGTCGGTCATATTTTTCA
(SEQ ID NO: 24) (SEQ ID NO: 25)

FKBPS CGGAGAACCAAACGGAAAGG CTTCGCCCACAGTGAATGC
(SEQ ID NO: 26) (SEQ ID NO: 27)

HPGD ACAGCAGCCGGTTTATTGTGCTTC | TGGCATTCAGTCTCACACCACTGT
(SEQ ID NO: 2K) (SEQ ID NO: 29)

NCAPD3 | ACCACTCACCATCATCTCAAGGCA | TGCTCTTCTTTGCCAGATCCTCGT
(SEQ 1D NO: 30) (SEQ 1D NO: 31)

NOVY GCCTTACCCTTGCAGCTTAC GAGCATGCTGTCCACTCTGT
(SEQ ID NO: 32) (SEQ ID NO: 33)

ORMI CTTGCGCATTCCCAAGTCAGATGT [ TTTCCTCTCCTITCTCGTGCTGCTT
(SEQ ID NO: 34) (SEQ 1D NO: 35)

PLDI GAGCCTGCTACAGATGGTCA TGTCTACCAGCAGGACGAAG
(SEQ 1D NO: 36) (SEQ ID NO: 37)

PSA CCTCCTGAAGAATCGATTCC GAGGTCCACACACTGAAGTT
(SEQ ID NO: 3K) (SEQ ID NO: 39)

SLUG TTTCTGGGCTGGCCAAACATAAGC | ACACAAGGTAATGTGTGGGTCCGA
(SEQ ID NO: 40) (SEQ ID NO: 41)

STEAP4 CGGCAGGTGTTTGTGTGTGGAAAT | AGAAGACACACAGCACAGCAGACA
(SEQ ID NO: 42) (SEQ ID NO: 43)

TMPRSS2 | TAGTGAAACCAGTGTGTCTGCCCA | AGCGTTCAGCACTTCTGAGGTCTT
(SEQ ID NO: 44) (SEQ 1D NO: 45)

FASN CGCTCTGGTTCATCTGCTCTG TCATCAAAGGTGCTCTCGTCTG
(SEQ 1D NO: 46) (SEQ ID NO: 47)

NKX3.1 TGGAGAGGAAGTTCAGCCATCAGA | AGGAGAGCTGCTTTCGCTTAGTCT

(SEQ 1D NO: 48)

(SEQ ID NO: 49)

|00258] In a separate experiment, gene expression of the following genes were analyzed in
LNCaP, LNCaP/AR(cs), LNCaP/AR-Lue, LNCaP ARN-509r1, LNCaP ARN-509r2 and
LNCaP/AR-Luc ENZr2 cells: PLD. CAM2KN, NOV, BDNF, AMIGO2, FASN. TMPRSS2,
NKX3.1, PSA, FKBP5, HPGD, NCAPD3, SLUG, STEAP4, and ORM. Cells were cultured for
3 days in hormone depleted medium followed by treatment with vehicle, T nM RI881 or 30 uM

compound. Gene expression was normalized to GAPDH as described above. Results are
presented in Tables 4A and 4B.
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Table 4A. LNCaP. ENCaP AR(es) and resistant line transcription

I NCLP IANCaP ARees) [ NCal” ARN-300r)
ehicl [ AR N[ RISK [V ehicl] 4 chicl AR - .
Gone |VEDITEARN PN PRISK NV ehicl ARNFL Vil PARN ]
v M|/ ! < -0 N ENUC
[ AMIGO2 100 P21 20] tes LOO G723 03 | Foo ISR RN
BONE [ roo [rooloxstow | toa [assrd] ods [ 100 [o0ia] 138 0
FETR ! i
( ‘\‘31"}\ FOG [ 1 AT L8013 100 RG] 905 | 100 [0 050 | (ui
L
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3
1.00 | 0.77 [1.68122.16] 1.00 | 3.07 |4.86| 15.14

TMPRSS
2

Table 4B. LNCaP/AR-Luc and LNCaP/AR-Luc ENZr2 transcription

[NCaP/AR-Luc LNCaP/AR-Luc ENZr2
Gene  |Vehicle] ABN| £nz |R1881 | Vehicle| BN ENZ [R1881
509 309

AMIGO2 | 1.00 | 113 | 144 | 054 | 1.00 | 099 | 0.78 | 049
BDNF 1.00 | 1.17 | 1.ORB [ O.IR | 1.00 [ 0.56 | 0.44 [ 0.12
CAM2KNI] 1.00 | 1.13 | 1.51 | 0.11 1.00 | 0.65 | 0.57 | 0.11
FASN 1.00 [ 1.08 | 140 | 348 | 1.00 [ 1.72 ] 1.20 [ 444
FKBPS 1.00 | 1.16 | 1.46 | 20.82] 1.00 [ 2.46 | 3.03 [23.43
HPGD 1.00 | 1.88 | 2.51 | 2.41 100 | 1.22 ] 1.61 | 1.39
NCAPD3 | 1.00 | 1.09 | 1.33 | 17.27] 100 | 1.38 { 1.39 | 31.12
NKX3.1 1.00 | 1,14 | 1.68 [11.24] 1.00 [ 482 | 5.21 [ 10.13
NOV 100 | 255 |1 1951 047 | 1.00 | 1.21 | 1.20 | 027
ORMI 100 | 1.27 | 1.39 | 789 | 1.00 [1524]17.88[347.29
PLDI 1.00 | 1.45 | 133 ] 0.15 ] 1.00 [ 046 | 0.74 | 0.2]
PSA 1.00 | 0.60 | 044 | 2,10 | 1.00 | 4.59 | 348 [ 16.9]
SLUG 1.00 | 1.13 | 2.73 [ 4884 | 1.00 [ 598 | 12.30[160.90
STEAP4 100 | O.88 | 1.23 [20.25] 1.00 [ 1.66 | 4.38 [ 79.89
TMPRSS2 | 1.00 | 0.74 | 135 | 346 | 1.00 | 444|423 | 7.73

Example 6: Assavs for Mechanisms of Resistance

[00253] Array CGH, mRNA expression profiling and sequence analysis of patient derived
prostate cancer tumors as well as many animal and in vitre models have implicated multiple
pathways in the progression to the castration resistant state. Three of the most commonly
activated pathways indentified in castration resistant prostate cancer are the PI3K, Raf and AR
pathways. In this example, Akt and Erk phosphorylation was evaluated by Western blot to
assess the activation states of the PI3K and Raf pathway respectively.

[00254] To evaluate the mode of drug resistance in the class 1 and class 2 cell lines, Western
analysis was performed to assess AR protein levels and the activation state of several cellular
signaling pathways known to modulate AR activity and commonly activated in castration
resistant prostate cancer, Relative expression of AR, Akt, phosphorylated Akt (Serd73), p44/42
MAPK (Erk1:2), phosphorylated p44/42 MAPK (Erk1/2) (Thr202/Tyr204), tubulin and actin
were determined.

[00255] For Western analysis, cells were grown in RPMI 1640 supplemented with 5% charcoal
stripped serum for 3 days. Cells were lysed in modified radioimmunoprecipitation buffer
(mRIPA: 10 mM Tris, 150 mM NaCl, 1% (v/v) NP-40, 0.5% deoxycholate, 0.1% SDS, 5 mM

EDTA, pH 7.4) containing Halt™ Protease and Phosphatase Inhibitor Cocktail (Thermo

- 8t -



Screntified, Total protein of the chinfied fosaes was quantitied by Lowry Assay (Blorad DO
protein assav . NuPAGE e F DS Sample Bettor and Sample Redoeing Agent were adided 1o the
vsates and haated 10 7020 1or T minues, 20 g of totad cod protam was separarad on e
NuPAGE =127 Bi Teis Aers hinvgde Geband tramsteon ad 1o asatroceiialose imembrne usimg an
Neell T blovmedule dnvitrogen ), Membranes wore ineabaied i Blockine Batter ([L1-COR

I incgdn, NIy for 30 mmnutes st iomn wemperatre, tolloned by 66 ot incubaiions with
primary aniibodios weinst Androgen Recoptor (Santa O ruz Biotechnology cat, N SC-N o),
ARt aned Phosphio-ARTiSerd T3 cCell Sionaling cat. Noa, D252 imd 03N respectivelvi pebd 42
MAPK cbrk] 2and Phospho-pdd 42 MAPK eFck] 2y CTir202 Pee204y 100 Swenaling ¢t
Nos HAS and 376 respectively and robwdin or actinn g Siging vat. No TH199 and A700
respectivenn b Follow ing incubauion with aon IRDve s Conjugared Goal Antt Mouse o Rubiir
leGHET-CORY pretent bands were quantificd using .y Osdvssey ® lofrared Iimagimg Svawem,
JMI2RG| By Wostorn blon the AR lovels frs thie cluss Tresistunt eell Bines were approxisanety -
(o A-told razhor than observed in the INCal AReesy colf hme {Fzuee 25 Analozous to an
approximaie S-told nercase in AR Tevels b sutficient o support cresa th of INCal cells in u
castrute setting 2 vivs, the furiner 2 to 4-Told clevation 0 AR Jevels muay be sulticient 1o
promate probieration mthe sbaenee of andregens 2 vido, o contrast, the AR levels ol the Glass
2 pesistant lines soere simirlar o that obsery od i the parental ceil limes, Thus, the cony eraton off
creziadtanmide snd ARN-Z00 1o pantial agonists in the Cluss 2 00l Hines was not due to AR
overesprassionn Vinor difterences g total and phosphors lated ARUand Brkoseers obseryed witk:
ne coptststent changes seen i etther chass ot resistant cell lines.

Example 7: Determination of Muaiant AR sequence

JOB2ST] NDVI 0D and ARN-S09 ave trmseriptional ansd prolifcrative agonisis inthe class ©
reststant el lines, wohile bicalutannde romains an smiagonist, AR oxpression in cliass 2 resistant
colbs was sonlar to the parental el ine chxample /. Thus. the sequonee af AR m cliss 2
reststnt coils was deternined o ascertaii w betlior oo mutation at the AR livend binding domion
promotes the gam of fanetion activity,

TO258] DN conerated by roverse rranseription of RN isolted fronm cliass 1 and ¢lhass 2
cells e Fxampie 31 was ascd oy a template to saquenee AR U sing aseries of
olizonucicondes, inerhmpping seginents cncomnpissing the AR lgsnd bindime domiin (e 2003
2737 were cenvrated by POR asing Phuision: poivierase £New Easfand Biolabsy usomz the
mamutacturer’s protocol. The PR products ssere wel puritied to remaon & aarespectite bands s
wiell as unincorporiated ofigonucicotides. The punitiod POR products wore seguenced asing

imernad oligonucleotides.
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JOD259] A single nucicie acid mutattoen: was identiied within the AR dicand bindieg domain ar
nucivotide position 26260 three independentiy dorived celi (ines, Fhe mussense nutating
wdenitiod wall lines was Phyming (1 to Cvtasine (07 that conserts Pheny latanine (I at amino
actd position K76 o the encodad polvpeptide to b cacime (L ISEQHTY NG PO Addinonaily,
sequencing of i videad subeloned PCR prodects from the [NCal AR-[ue ENZeZ cellime
indicated tiat inall el hines the FR76I mutation arose in the endoegenais AR alicle

[026G] ENT6 lios 1o hehix 1 mea eegion of AR ligand binding pocket that is i hotspot for
CRPC AR munitions ¢lizure 10). Howaver, unlike TX77 and L7071 which coordinte hvdroges
Boodigora the T7a-01 aroup ot divvdrotestosterone, FRZ6 contribuires 1o a small hyvdropliobig
cors Tormad by restdues i helin P EE7Se [NR0), the foap betsween helices T and 12 (BN
and heliy S Re97 L7000 While stondar restdues and bydrophobie Boand imteractions are
conservad 1 the estrovet and provesterone recepuor. FS6O has ot heen impheated m hish
attinity binding or steroid selectivity. Consistent with the reitivedy astnor rale P87 s predictad
o pliay i steroled Dinding. the AR-FSTOL vndaion bas not boon reoviied 10 prostiie canoer or
ANAFOLON MRSV S papuiations.,

Example 8: Expression of the Mutant AR in AR-deficient € ells

{00263 To continn that the FXFAL taeation conters agonist acnisvizios i ARN-S09 qnd

MDA 300, the point azition wis conerared mthe conrest of the fili-lenethownd-nvpe AR and
the ENCaf (8772 muotam roeepion. The EXPCD and FRZ60 TNT7A mutants wore gencrated in
the plastid peDN A AR usirig the QuickChange U Site-Divectod Mutagenasis Kit i Agitent
Tochnologios. Sunts Clacis €A according: to e aalacturer’™s protovod

J00262] Transcriptional reporiar assavs usiing an AREL response element operatin v inked w
Fepericl ony wors pertormad to test the nanseripiional actvity of the mutant AR 10 rasponse i
ARNCE09 NIV 100 and icclutanmide treatinent.

J263| Transenprinnad reporter assavs warye perlformicd by seeding 100 gl ot HEPG2 oclls at
donstty of 2500000 cells ml o @o-well cell culture plates i MEST supplemented with 107
charcual stripped sevams and alfow ad to attach overnichtoar 37 ¢

100264 ol wore transiontly trunstected usisg Lipotectin & (Lite Techooloyios) sccoriing (o
the manwducturer’s protocel. Triphicaie anstections were petformad using 378 vg reporier
soctor (AN ARE-T uciferese oo pGE - Ph-Lucicruse tthe rat produasin promaorer m pGla
tPromews Vealisor, W S ng peBINACAR swibd-type or nmrant 30 ag pR1-CMY
tnermalization vectory avd 0.7 ol Dipotectint - Foalowing transteciion e cells wore mcubaied

foe 4 haomrs.



[MI265] Foilovwing the meubation, the eolis were reared with thae Lost compounds ARN 304,
MDDV and bicalutamide, For azonist assays, the comipounds were difuted 16 and 30 @l ot
commpounid in MM plas 376 chareoal seeppad FBES was addest to tae celts for s inad
coneeniration rangy o 30 008 0 00640 5\ For antagonisg issays, the compounids sere serially
driuted with 1 oM RIS (orwild-tvpe AR or 3 oM RIEKT (for FXPel AR
100266] Following 3% hour incubation the medium was rotioy od and the celis were ivsed o 40
oot Besis boffer (25 miN fris Phosphate, 2ot CLYPAL 10%s Glyegrol, G370 Titon XG0, 2
mM DT Fretly [eentorase denvity was measgred immediatety toilowing the additon of -4
ol ducrferase buttor (20 mM ereine, OO0 mNEEDEAD U7 im0 (MaC 0., Mt O30 267
MM MexO4 333 mM DTT. 270 oM Coonsvine AL 470000 Lecrforin 30 oM A TP Rondif
rcierase was measared Killowing the addinon ol ul coclenterasane builer ¢08 M NaC1, 2 2
MM N TAC L2 MK PO plE S0 044 me il 8SAD L3 mv Nad\:l 143 M
coclenterazine, tined pH adjustod o 3.0,
100267] I transient transfection assavs, second-zenerarion AR ntagonists ARN-3OD and
MDVITO0 mdueed AR dependenr tanseriptional actiivity 2y the cantest of the I'RTHlor
PNTOE %77 O mtunt ARL while inductior freen bicid ararmide s as mimimad (Tuble 500 o
enaimple, in HepG2 ealls using ebbior a ANARE-cierase or Phedneitorse reporier, ARN-30)
atd MV I 100, but not hicaiotamude. mdnesd AR dependent nanseripional activity in the
content ol the FRZOF or Rl TNT7A mutant AR Phis iodicates that mechanisim of sosistae!
i the cliass 2 celb lines is the AR FNTHL mutation,

Table 8. AR Transeriptional Activity (Fold DMSO)

MDA 3100

RINSST  Bicahtamid: o ARNSEW
{citaaliamiad )

ARWT
AR FXT0L

e 200 - 10-200, - - 200

[RISNT] 100 oMLt ADntezonists | 6.3 uM
J26R] A ~ccond experimant was pertormad SN-ARB-T uetercass report ro contiim the abne
ressiis, fcriis experinienit. First gonsraton aot-androgens milutamide and bydrosy flutanide
woene dlse compared alengs with bicalutande, ARN-309 woad enzatutamsde. The AR
wanseriptoml reporter assavs were performad essenticliy as deserbed above with minor
woditcatons, Friplicate tunstections wowe portarmed osine 30 ng pCDNAG-AR or pODNA B
AR matant, oF 123X ARL-Luctforase, 20 ne pRE Promezan and 25 nyg pOMNL For agonist
assavs, compoukds were serialty ddured. and 30 pl. of compound phis RPME 1640

supplemaented sith churcoal suipped seram was adiied t the colls, For unagonist assay s, the



campoumds swere seredby difuteds and 36 gl of compound with RPN supplemented with
charconl stripped serune pras methyitriznolons (R TSNy were added o e cetls, The fine RIS
concentration usad in the antgsanist assavs was EoNbwith the exeoption of FXTa61 Toe wineh
SoM RSN wos yxed.

{0269]  As showvn in Figare 40 m the context o wild-tope AR ARNC309 and cnzalutamie
were full anagonists and wirh minimal asonisi activity in AN AR androgen responsive
transariptionad reporicr assavs, However, o celis exprossing AR-FN76L or AR IN76l 7ENTTA
eazittinmide and ARN 309 were partial transeriprionad agomsis thigure AL Conversaly, the
first congranion ani-androcens bicalatinnde. neutirmide wnd Dy dresy tinamide diaplasod
mmimial agenist activits on the FNTol mmotant ¢ Table 60 Fere 4) (lmas pacent maximal
RINNT rosponser. Encatutamde and VRON-S0% w ere tull antagonings on AR matanis TRTTAL
L2OTH TINZAY and WY that either confer rosistancs to tirst seneration AR antzaomsts or
Irosden stevoidal Haand spevifivitios in CRPC pationrs,

Table 6.

| AN ARE Reporter Assay

¢ ompound WEHC-0 A W Emax PNIREDC., R B TR
i AD
ARN-390 RN 1.3 - 0.3 040 - .06 SN
Fozgiorarnide | 1120007 0.4 2 0.1 013 - 004 20202
Biculutamide L3093 . 2.9 Ind 004 03
Phvdrenyiimamude | 0o 004 1 289 - 80 BEEEAE IR IR B Ly - 0.2
Niletamide R I B B S 2 U A P XN

2701 1o tesi DN bradimg compeeney of the FNZ6]mants VPTG=AR Tusion constructs
wore genorated, pVPTo-AR was poncriated by sabloping talt-leasth husuen AR into pVP L6
(Clontechnn, AR pomt mutations were generated i VPTO-AR using the QuickClumpe T Site-
Phrected Mutagenesis K Aviiens Techinotowtes, Santa Clara, CAY accordiny o the
ianubciurer’ s protocol.

[OR27L] Transcripron assiys were performed essentiaily ay doscnbed above, Triplicare
transfections were pertrmad using 35 au pVP IS AR or pVPRIO-ENTal L 70 ng AX ARE-
Luctvrase. 20 nz pRE ¢Promcaar avd 35 no pOMX, SN AR -lucitorass reportor activiiy wiis
O orEd U PreAenee 01 [T SHSUEE COnpaungd congemriions in the ahsenie or prosenee o
9 AT RISKT chor soilid=tap2 VPTO-ARY or T aM RTSNT ctor PRZH1VPTOG-AR L | acitorase
ety ity s mcasueed as doserihad above

JI2T2] Rotiective of the imanscriptiondl soporter assay. i the wisdaype VP Te- AR assay, swhach
piomigors the PN binding Ccompetency of the receptor, enzalutuan e and ARN-30Y wore fuld

antaaottses Table 70 Figare Sy chmas pereent muaxamat RISNT response), Howeyavcin the



context of the VP16-AR-FE76L, ARN-509 and enzalutamide stimulated AR DNA binding.

Thus, the mutation of AR FR76 to L was sufficient to convert the Znd generation anti-androgens,

enzalutamide and ARN-509, to partial agonists.

Table 7.
AR-VP16
Compound WT ICs (/M) WT Emax FRT6L 1Cs FR76L Emax
(M)

ARN-509 0.16 + 0,06 398 +027 0.03+ 0,02 5398+ 145
Enzalutamide 0.21 £0.07 2.65=0.73 0.05+0.01 34.32 4+ 53K
Bicalutamide 0.18+0.10 3277+£5.76 251 +1.11 220+ 1.35

Hydroxyflutamide 0.03 +0.01 4228 +4.44 097 +0.27 536+535

Nilutamide 0.13 +0.08 33.53+9,75 2.12+0.68 290+ 1.80

Example 9: Stable Cell Lin
100273] In this example, cell lines were generated with stable expression of AR F876L. mutant.
pSRakF876L. pQUXIN-AR and pQCXIN-F876L retroviruses were first generated by co-

eneration

transfecting GP2-293 cells with pVSV-G (Clontech) according to the manufacturer’s protocol.
[00274] PC3 cells stably expressing wild-type or AR-FR761. were generated by transducing
PC3 cells with either pQXIN-AR or pQXIN-F876L retrovirus and selection in RPMI 1640
medium containing 500 pg'mL gentamycin.

[00275] LNCaP cells stably expressing AR-FR761. were generated by either transfecting
LNCaP cells with pCDNA-FE76L. or transducing LNCaP cells with SRaFR761. retrovirus.
Individual clones of LNCaP/pCDNA-FRT6L were isolated following selection in 400 pg/mL
gentamyein. LINCaP/SRaF876L cell pools were selected 400 mg/ml. gentamyecin.

[00276] AR protein expression of all cell lines was validated by western analysis using AR N-
20 antibody (Santa Cruz Biotechnology).

Example 10: Equilibrium inding assav

[00277] Competitive binding assays of wild-type AR vs. FR76L. AR were performed as
described in Clegg et al. (2012) Cancer Research 72:1494-503 using PC3 cells stably expressing
wild-type human AR or AR-FR76L as described above. Ki was calculated as Ki = 1C50/(1 +
(['H-R18R1)Kd)), ['H-R1881] = 0.6 nM.

[00278] In equilibrium AR binding assays, ARN-509 and enzalutamide bound the mutant with
30 and 48-fold higher affinity, respectively (Table 8, Figure 5) (Kd for RI88I: AR = 0.5 nM:
AR-F877L = 0.64 nM). Thus, increased agonist activity on AR is associated with increased
binding aftinity to both wild-type and FR76L. receptor, suggesting that the agonist confirmation

enables higher affinity through decreased dissociation constant.

5 P



Table 8.

Compound AR binding, WT K, (nM) AR binding, FR76L K,
(nM)
ARN-309 18.07 + 746 0.68 = 0.15
Enzalutamide 2630 + 12,77 0.60 +0.17
Bicalutamide 26.56 + 12.51 360.36 + 283.85
Hydroxyflutamide 14.56 + §.25 150.57 = 55.10
Nilutamide 17.74 4 5.65 197.42 £ 9.26

Example 11: Expression of AR target genes in and Proliferation of F876L stable prostate

cancer cell lines
[00279] As shown above, expression of AR-F&76L was sufficient to confer enzalutamide and

ARN-509 resistance in transient reporter based assays. In this example, the effects of FE76L on
endogenous AR target genes and proliferation in prostate cancer cells stably expressing the
mutant was examined. Two LNCaP cell lines (LNCaP/SRaF876L and LNCaP/pCDNAFS76L )
were engineered as described in Example 9 to overexpress AR-FR76L at levels comparable to
the LNCaP/AR(cs) model,

[00280] To measure AR levels in the cells, protein extracts were generated from LNCaP,
LNCap/AR(cs), LNCaP/SRaFR76L and LNCaP/pCDNAF876L cells cultured in hormone
depleted medium for 3 days. AR protein levels were analyzed by western blot. AR levels were
quantified and normalized to actin and expressed relative 1o AR expression in LNCaP cells (Fig.
6)

[00281] For endogenous target gene analysis, LNCaP/AR(cs), INCaP SRaF8761., and
INCaP/pCDNAFRT6L cells were cultured for 3 days in hormone depleted medium followed by
treatment with vehicle, 1 nM R1881 or 1, 3, 10 and 30 uM ARN-509 or enzalutamide in the
presence or absence on | nM RI8R].

|00282] For the proliferation assays, LNCaP/AR(cs), LNCaP SRaF876L, and
INCaP/pCDNAFRT6L. cells were cultured in the presence of hormone depleted medium for 2
days followed by ligand treatment for 7 days as described above. For antagonist assays, ARN-
509 or enzalutamide were added in the presence of 200 pM R1881 (100 pM final concentration ).
Proliferation was quantified by CeliTiter-Glo luminescence based viability assay as deseribed
above.

100283| In LNCaP/AR(cs) cells. ARN-509 and enzalutamide hac little effect on the induction
of AR target genes or proliferative activity (Figure 7A, Table 9A). Both antagonists blocked
R18K1 induced transcription and proliferation to levels consistent with their agonist activity al

the highest concentration (Figure 7B, Table 9B). In contrast, in FR76L-AR expressing cells, both

-0 -



enzalutamide and ARN-509 demonstrated robust transcriptional and proliferative agonist

activity (Figs. 7A and 7B, Tables 9C-F).

Table 9A. LNCaP/AR(cs) Agonist Transcription
- RIRK!
Erizalutamide ARN-309
Gene Vehicle Rl;:,\:] O3pM | 1pM ) 3pM [ 10pM [30uMLO3pM | TpM | 3uM [10uM| 30pM
AMIGO2 1.00 (.98 (.68 061 | 062 |066 | 1221 1.14 (069 | DR | 065 | 241
BIINF 1.4%) 086 1.04 092 | OSR | 095 [0SR 115 | 093 | 1.03 | 1.03 .50
CAMIKNI 1.06) 0.04 080 | 0720 | 071|064 [064] 090 [076] 099|078 ] 1.56
FASN 1.04) 4.12 047 10321029031 |[058] 046 [ 040 ] 042 | 6.41 130
FKBPS 1.4%) 100,51 (191 062 1075|061 |0O8S] 099 | 071 ] 091 | 075 ] 1.87
HPGD 1 40} 324.60 ().74 057 | .61 | 063 | 1,29 ] O.81 | 056 | 078 | 061 | .86
NCAPD3 1,00 95.54 066 | 057 1047 056 1079 072 [074] 073 [0.74 ] 1.34
NKX3 1 1.00) 1272 0.71 052 | 051 086 | 1.63] 111 |D6R | 073 | 085 | 224
NOV 1.00 (035 1.12 091 | O8) | 1.02 | 1.61 112 100 ] 1.11 | G.98 207
ORM]1 1.00 6987011 092 [ 090 | 1.06 | 071 {202 1.37 | 1.79 ] 1.20 | 097 | 135
PLDI .00 0.03 0.77 062|063 |05 |056] 1.28 | 066 | 088 | 0.65 |33
PSA 1.06) 22.14 0.42 032 03X | 074 | 1.60] 044 | 049 | 058 | 0.61 1.13
SLUG 1.00 91.84 053 055 | 031 | 051 091 ] 038 | 042 | 052 | 0.56 1.36
STEAP4 1.00 149846 | 075 073 | 032 116 | 1281 094 077 | 1.05 | 0.56 1.01
TMPRSS2 1.0 3542 0.75 053 | 063 | 089 | 1451 099 (064 | 104 | 062 | 2.78
Table 9B, LNCaP/AR(cs) Antagonist Transeription
+ 1nM R1881
Fuzalutamide ARN-509
Gene Vehicle 1084 03uM | 1uM | 3uM 10y | 30y 03uM | 1M | 3pM | lopM | 30uM
RI®K! ' M M p
AMIGO?2 1 (0 098 049 [ 019 | 048 [or8jo92] 030 | 031 052 | o0 | 076
BDNF 1.0 1) 56 061 [028 1063 [099 ] 112] 043 | 035 | 067 | 074 | 088
CAM2KNI| 100 0014 004 | 006 | 027 [050[0se] 004 | 006 | 019 | 043 | 042
FASN 1.00 412 1.30 | 042 | 0.71 | 046 | 0.59 1.92 i.52 1.08 .60 | 0.64
FEKBPS 1,00 100531 | 2351 | 564 | 332 | 141 | 1.50] 3314 | 2249 | 1236 | 2.74 | 108
HPGD 1.0¢) 324.60 | 99.16 | 1630|1319 ) 385 | 425 | 10597 | 76.25 | 32.19 | 836 | 2.78 |
NCAPD3 1.00 95.54 2374 1 435 | 3.14 | 129 ] 1.27 | 4393 | 3200 | 1557 | 2.39 | 096
NKX3.1 .00 12.72 7.70 3.77 | 6.72 | 470 | 503 | %.32 992 1201 | 722 | 549
NOV 1 U 005 011 [ o014 | o6l [1.00]092] 003 | 009 | 031 | 0.8 | 0.82
ORM | {00 8987 01 382195030 ZS:I_N 4391|2270 S100.9 1 2679.7 | 1031.4 | 1569 1642
5 2 3 { 3 0 0
PLDI 1 G 003 002 [002 013 [0421054] 002 | 002 | 004 | 0.11 | 0.32
PSA LY 2214 2276 | 882 [11.75]| 659 | S.65 | 1909 | 21.75 | 2357 | 1290 720
SLUG 104 0184 | 5008 [1020] 1056|526 [ 522 ] 7133 | 6200 | 5070 | I1.15] 549
STEAPS | 100 [ 14986 |sssn [ "7 saaa [13s1| 770 [ 101 74261 | 25689 | 3298 | 66
TMPRSS2 1,00 3542 1988 | 772 | 1051 | 358 [ 462 ] 1907 | 2411 | 2338 | 1145]| 594
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Table 9C, LNCaP/SRaF8761. Agonist Transcription

- R188I
Fozalutamide ARN-509
Gene | Vehicle R'l';’:?i 03uM | 1M | 3pM | opM | 30pM Josum| 1pM | 3pM | topM | 30pM
AMIGO2 | 100 0.29 058 | 032|047 (040 | 031 J027 ]| 047 | 023 | 034 | 027
BDNF [ 00 163 104 [ 130101 [owo] 155 o 107 | 075 | 084 | 094
CAM2KNI| .00 0.03 052 o4 | 038 [ 023 037 o300 024 | 017 | 021 | OI%
FASN 100 376 050 | 064 | 058 | 109 | 134 Joo6d | 1.01 | 093 | 1.50 | 2.77
FKRBPS 1 00 66 89 ]1.38 114 | 2.54 | 961 | 23.67 | 2.66 595 5.56 | 13.02] 2789
HPGD 1.00 18219 | 068 | ova | 279 [ 1898 5576 | 4.18 | 790 | 1012 [25.79] #9.22
NCAPD3 1 00 31.69 0.77 1O ] 1.09 | 3.56 X R3 139 1.58 1.6 | 353 9.35
NKX3.1 1.00 1080 | 426 | 554 | 705 |it94| 1420 ] 712 | 947 | 796 | 985 | 1267
NOV 1 06 U (6 055 o2 [055 [042 | 021 Jo27] o5t [ 031 029 | 617
(ORM| LO0 | 653538 ] 217 | 485 | 1877 [24208|211441] 4244 | 5896 | 101.45(459.30]1357.12
PLDI 100 0.02 n67 [o7e | o6 [ 042 0410 Jod49o [ 044 | 030 [ 045 | 036
PSA 1060 3.43 195 (225302405 ] 502 | 371 | 326 | 3.00 | 507 | 516
SLUG 100 99 20) 1.21 [ 155 | 328 [1a87]107.64] 556 | 5391 | 8.15 |2635] 5648
STEAP4 100 [1706002 ] 1.3 | 215 | 998 |96.53 | 343.81 | 2036 | 27.49 | 46.06 [187.24] 479.64
TMPRSS2 | 100 25,55 301 | 385 | 539 [ 920 [ 1861 | 636 [ 629 | 384 | 1090 14.20
Table 9D. LNCaP/SRuF876L Antagonist Transcription
+ IuM R1881
Lnzatutamide ARN-509
Gene | Vehicle R‘l",xl 0,3M | 1uM | 3pM [ 1opM | 30pM JospM ] 1M | 3pM | 1opM | 30uM
AMIGO2 100 0,29 023 o220 [o033 039|040 Jorz]o22]o014]018] 018
BDNF 1.00 1.65 0,53 6d | 062 | 051 0.71 074 | 076 | Q.57 | 0.50 | 063
CAMZKN] 1.00 0.03 0O | 012 | 019 | 024 | 032 | 003 | 003 | 0.06 | 0.1] 0,17
FASN 1.00 3,76 129 |122]085 094 | 158 J 223|203 [ 139 ] 130 | 266
FKBPS 1.00 6689 | 1790 | 1489|1021 | 1733 | 4052 | 36.57 | 3948 | 26.46 | 29.94 | 22 71
HPGD 100 | (8219 | 4966 | 3003 [ 21.62 | 3477 | 93.52 |149.34{134.70] 7993 | 70.80 [ 131.79
NCAPD3 100 31.69 | 634 | 428 | 221 | 344 | 1364 | 1983 | 1547 | 871 | 650 | 11.82
NKX3.1 1.00 1080 | 2166 [2072 1619|1184 1526 | 12.63 ] 1412 [ 1134 | 10.15 | 13.64
NOV 1.00 0.06 012 028 | 025 | 033 | 026 | 005 | 006 | 009 | 0.1] 0.09
ORMI 100 | 653538 ] 38640 | 21667 [ 137.73| 661.51 | 3496 87]3335 14]2343 29| 1469.18] 1608.16] 3440 88
PLDI 1.00 0,02 0.04 008 | 0.14 | 037 | 048 | 001 .01 002 | 008 | 020
PSA 1416 3.43 584 | 563447 454 | 464 | 493 | 438 | 459 | 528 | 4.17
SLUG 100 9920 | 8597 | 64.63 [ 3550 | 4880 [ 161 58] 8397 | 64.63 | 3550 | 48.80 | 161 58
STEAP4 100 | 170602 ] 25994 |147.25] 83.20 [275.88] 64504 125994 | 147 25] 83.20 [275.88 [ 645.04
TMPRSS2 | 100 2555 | 1405 [ 1381 11781292 2009 1205 ] 1381 | 11.78 | 1292 | 20.19
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Table 9E. LNCaP/pCDNAF8761. Agonist Transcription

-R1881
| nzabitanide ARN-309
Gene  |Vehicle R’]":;l 03uM | 1aM | 3pM | topm | 30pM Jo3pM| 1M | 3pM | 1opM | 30pM
AMIGO2 1.00 0.92 .28 082 | 087 | 0.72 0.91 07 | 0.86 1.25 (.60 .55
BDNF 1.00 I.01 | .54 1 04 1.11 0.82 0.64 i 0.76 ()87 () 85 116
CAM2ZKNI1]| 1.00 002 (.55 096 | 051 0.37 0.23 | 0,47 | 055 0.34 0.41 0.27
FASN 1.04) 22.20 0,91 0.72 | 048 1.27 3.66 L6 1.42 1.59 1.79 7 86
FKBPS 1.00 145.63 2 IR 291 428 | 1054 | 4225 | 7.24 7.82 9.52 17.39 | 55.55
HPGD 1.00 | X5442 470 6.32 | 1326 2678 | 10581 | 1536 ] 19.27 | 2925 | 47.33 | 173.82
NCAPD3 1.00 169.67 1.95 1.94 | 368 G41 3536 | 583 6.52 828 2042 | 51.13
NEX3.1 | 100 | 967 | 376 | 371 [ 357 ] 469 | 812 | 607 ] 572 | 593 | 705 | 11.69
NOV 1.00 | 008 1.73 | 162 [219 ] 088 | 049 [ 124 ] 101 | 082 | 086 | 0.72
ORM! 100 12816.69] 11691 | 19536 [659.73 [ 2530.13 [ 476077 | 93241 | 1371.33 | 2307.20 | 332263 | 5541 08
PLDI oo | 075 1.37 | 080 [ 069 | 029 | 045 078 | 069 | 101 | 068 | 048
PSA 1.00 | 1217 | 356 | 404 | 529 ] 953 [ 1170 | 674 | 7.19 [ 825 | 10,06 | 1299
SLUG 1.00 | 268.77 1 99 3.53 474 | 1491 | 5593 | 7.84 870 1091 | 21.21 | 71.08
STEAP4 1.00 | 308481 | 1038 | [S58 | 46.50 | 240,68 | 520,15 [113.39| 11329 | 173.77 | 317.80 | S97.09
TMPRSS2 | 1.00 26,85 498 46 | 6.09 851 21.78 | 9.49 8.51 9.70 11.09 | 23.01
Table 9F. LNCaP/pCDNAF876L. Antagonist Transcription
i 1nM R1881
Fozalatanude ARN-309
Gene  |Venicle| M lo3pn | tav | 3uM | 10em | 30uM fo3am | 1M | 3um | Topu | s
AMIGO2 | 100 0.92 051 | 043 (039 ] 049 | 052 J 024 | 031 | 043 | 041 [ 040
BDNF 1.00 (A 0.59 071 [ 0.53 | 050 041 .28 0A4] 0,42 (145 (.34
CAM2KNIL | 100 .02 005 | 016 | 0.17 | 021 (14 | 0.0] 002 | 006 | 011 0.06
FASN 1.00 2220 3.29 244 1.55 2.08 422 3.89 3.52 322 210 398
FKBPS 100 | 14563 | 53.18 | 2629 | 10.03 | 14.22 | 3297 | 45.69 | 4595 | 38.89 | 24.82 | 30.26
HPGD L.OD 834.42 14944 | 5967 |21.66 | 35.90 | 9655 | 192,05 | 17069 | 107.79 ] 73.28 | 87.03
NCAPD3 1.O0 169.67 |101.65] 3149 [ 1434 | 16.69 | 4206 | 6841 | 9052 | 62.27 | 2296 | 44.10
NKX3.1 1.0 9.67 8.53 705 | 569 | 554 7.6] 3.08 595 542 451 5.24
NOV 100 008 o8 | 017 [032] 049 1 030 J o2 [ 010 [ 012 1 026 [ 018
ORMI 100 | 1281669 | 437520 1581.76 | 587.00 | 1377.62 | 3762 54 | 4802.10 | 4943.10 | 3366.19 | 257638 | 2470.99
PLDT 1.00 075 (.08 012 | 009 [ 011 0.12 0,04 0.12 (.03 0,00 (.04
PSA 1.400 12.17 1608 | 1273 | 792 | Ri2 1427 | 1036 | 14001 | 1221 | 1027 | 13,14
SLUG 100 | 26877 Q16604 8601 [3023] 3656 | 9834 [ 1120613456 ] 11334 | 4955 | 8538
STEAPS 1o0 30R4R1 | 52497 | 15624 | 4711 | 9280 | 21469 | 633.57 | 58791 | 376,66 | 195 78 | 232.63
TMPRSS2 | 100 26.%3 1903 | 1605 | 8.14 | RY2 1532 | 1213 | 1575 | 14.19 | 12.99 | 12.67

Example 12: Interaction of N and C Expression of AR target genes in and Proliferation of
F876L. stable prostate cancer cell lings

[00284] Interaction of the AR amino-terminus with the AR carboxy-terminus is important for

the full AR transactivation capacity. Many AR full and partial agonists stimulate the AF2

dependent N-C interaction. A N-C two hybrid interaction assay was performed to assess the

interaction of the AR N- and C-termini in the FR7L mutant in the presence of ARN-509 and

enzalutamide.
[00285] pM-AR1-660. pVP16-AR507-919 and pVP16-F8761.507-919 were generated by
subcloning appropriate PCR products from pCDNA3-AR and pCDNA3-F876L. into pM and
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PV P Tonteeh), For N-Crerminal interscion assitys, e hicate misnsioctions wore porformed
using S0 ne pMEART-H60, 73 ne pVPH-ARSGZ-9 1 or pVP G-I NT0ES07-0919, 25 ne pAIHITG0-
Lug and 10 ne pRE iPromezid. Transtoetad oolls wore incnbaicd 4 hours then reaed wils
Jigand, ARNGSO and enzalusamide were assay od ar X M oand RISKT 0 in\t

J0U286] Consistent with thewr transerptional acusines, eozaliutamide and ARN-309 promoted
the N-Cinteraction ol AR-EXZAL but nei wild-ty pe AR dFigare %0 Thus. the agonistactivies of
ARN-FO and ervalutinide o AF-PRFAD I associated with an agonist-like AL-2 conformaion

Example 13; Chromafin immunoprecipitagion stssay of AR

J287| Transeriptional acusyarion ot androwen eegulited AR tareet gones reauires dgonist-
induced DNA binding and subsequent recraitmeni ol trinscaptional corcoulators, Lo confirm
e VP LE-AR roporter resulis midicatiig ARN-30D and enzalutimide stimalare ARZESTHEINA
binding. we pertormed chrematin immunoprecipitation cChIP) analvsis of 0 AR tarzet aones
from vobls trentod with RISS T and o cach antagonist wiis pertormed,

JOO288| ChIP assins were porformed as desoribad in losepte otad 0 20001 PNAN T SA

PO T2TENNA] Braefly, ENCaP AReesyand INCaP SRolPSTel cells wore platedt in 1530 mm
dishon (78 20 colls i 20 mby in RPMI 2640 supplomented with 109, 0SS for 3 idass, Colls
were treasted with T W antagonist in the proseree or absenee of T oM RINNT o1 houars
Followmg gand routment. tommialdebyde wairs added ro the media we g fmal coneenration of
o eubaied tor T min and quenchod wath gl cine 123 maM il concentration) tor 3
minutes. Colls wore washed 3N with PBS containing TN Hialt!™ Protsse & Phosphutase Single-
Use Inhibitor Cocktatl (1N PL Therme Scientiticr pelicted. [vsed 'n Ll RIPA battor (340mM
Fris pHZ 500003 MNaCL 196 NP-HE 0,37 Neadeovyehelae, 0050 SDSO T M EDTA TN PD
and sontcated witil the average DNA size tracment was 200 by Phe sonteaead oross-Hinhed
chiromtin was difited into 3.3 il RIPA and preciearad wirth 100 ml 307 proiem A G azarosy
shuery (SC-2003, Sana Cruz Browechnolooy i connms 200 ma per ml sonicated salmon sporm
DNAGnd 00 mg por ml o BSAL One ml of preclearad chromaun was then
umimuneprevipiated with 12 pg anti=-AR (SC-N o, Sauto Crar Blostechnoloeyvi o noral rabhoe
[oCr 5C-2027 Nanta Cnie Biotechnoloz vy, tor 2 Bours an 4 C and 160miL of a 30% . oty of
pratem A G agarose heads were added and meubaied overntpht at EC Beads wers washad 2
times sequendially i low-selt buttor (SO M HEPES pH YN0 140 mM NGCL T mNLEDTAC T
Triton N=TOO. 0 176 No-deonycholate, 007 SDS 5 high-satt bufter isame as low-salt with SO0
N NaC e LCT badter 20 maM o Eris plUES O FmM EDT AL 2300\ L iCL 003 . N P-4, 0,55,
Na-iboaveholaer and TE Fottor <30 mM Tris phEXO0T mNEDTEAYL AL washing sieps s

pertormed in the preseace of TXPL Protein-DNCA compleses were eluted i 2253 il Elution



buffer (50 mM Tris pH 8.0, | mM EDTA, 1% SDS) at 65°C twice for 15 minutes. Eluted
protein-DNA complexes were reverse cross-linked in the presence of NaCl overnight at 65°C
and further treated with EDTA and proteinase K at 42°C for | hour. The DNA fragments were
purified in 10 mM Tris pH 8.5 using the QIAquick PCR purification kit (Qiagen), diluted and
analyzed by real-time PCR using iTag SYBR Green Supermix with ROX (Bio-Rad). The
samples were amplified on the ABI 7900HT instrument. Oligonucleotide primer sequences ane
listed in Table 8.

Table 8. ChIP Real-time PCR Oligonucleotide Sequence
Gene Forward Primer Sequence Reverse Primer Sequence

PSA E2 ACCTGCTCAGCCTTTGTCTCTGAT | AGATCCAGGCTTGCTTACTGTCCT
(SEQ ID NO: 50) (SEQ ID NO: 51)

PSA DI ATTCTGGGTTGGGAGTGCAAGGA | AGGAGACATGCCCAGGATGAAAC
A A
(SEQ ID NO: 52) (SEQ 1D NO: 53)

STEAP4 | ACTAGGCAGGACATTGACATCCC | ACAGTAAACCTCTCCACACATGG
A L
(SEQ ID NO: 54) (SEQ ID NO: 55)

FASN TATGACACCCAGGGCTTTCGTTC
A TAACGTTCCCTGCGCGTTTACAGA
(SEQ ID NO: 56) (SEQ ID NO: 57)

TMPRSS | TCCCAAATCCTGACCCCA ACCACACAGCCCCTAGGAGA

2 (SEQ 1D NO: 58) (SEQ ID NO: 59)

NKX3.1 | ACAGGGTGGCCCAAATAGAAC CCTGTCTTGGACAAGCGGAGA
(SEQ ID NO: 60) (SEQ ID NO: 61)

ORMI1 GGGTCATTTCCACCACCTCAAAC | GGAGAAAGGCCTTACAGTAGTCT
A K
(SEQ 1D NO: 62) (SEQ ID NO: 63)

[00289] In the LNCaP/AR(cs) cells, RI®R] promoted AR DNA (Fig. 9). Consistent with the
VP16-AR reporter data, both ARN-509 and enzalutamide promoted AR DNA binding
LNCaP/SRaF876L cells. In the presence of R1881, all antagonists inhibited R 188 1-stimulated
AR DNA binding to levels consistent with their partial agonist or antagonist activity in both czll
lines (Supplementary Figure §9).

Example 14:1n vive Effects of AR F876L

[00290] To determine whether the FR76L alteration conveys resistance to enzalutamide and
ARN-509 in vivo, LNCaP cell lines stably expressing FR76L. AR were injected (s.¢.) into
castrated immune-deficient mice and tumors established.

[00291] All animal studies were carried out under protocols approved by the Institutional
Animal Care and Use Committees and institutional guidelines for the proper, humane use of

animals in research were followed. I vivo xenograft experiments were carried out in SCID

— Y=



Phaorions Outbred (SHOY male miee (Charles River Laborioriess, Vice were orchiectomized
uider isotlorane anestbesia and were ziven 2= Hedays o recover. LNCaP ARiesyor

ENCalP SRePX7al eells tas doserihad aboy oy were susponded i 30%0 RPNL S0%: Matriecel 13D
Biosciencesioand 300 107 eells senogral® wore ingected ina voluwme of 100 ul - Apiinads were
observed weekly ung timor grow th was apparens, ARer 30-60 davs post-miection, animals
were randoiizad into cohorts of couivaent tamaor burden mean {130.230 min ) anid rangy. Al
corponnds swerye adrmimstered Jails by oral cavaoe ata dose of 30me by day compatnd. Bor

afl ENCuP AResy xenograft stadios ARN-SOY and eneslutamide crug siocks swere proparca in
INUG PRG-000 T Pween=S and 79 povidone, and were formulated for dosing m 137,
Vitammr - TPON and 63%: of 3 D37 0w v CMUO sofution m 20 m M Citride holfer ipH 305 AR N-
S8 and enzaluinmide phanuacokimetes were aasessed dt the end o study as deseribed

provisly (Clews ot al (2012 Cancor Roscar 3 320 1494503),

J292| Conatstent withy tha fmvieee datae neithor ARN-J0S nor cuzalutanude 30 g ke day
mpavied the geowth ot ENCaP? AK SRl S7ob tamors iFigure T This lick on aebivity was pal
aiunction of unexpectedly s compound exposare as day 28 plasia drug lesels were
cuziniified and woers vonsistent with provious FNCaP AR cenoziadt stadies Clubic . In
adidition, in a parstlel experitient, ARN-309 30 me ke diy oxudited robust anni-tamor activits

i the ENCaP ARes) model consistetit with previous sesales o tzore [0y

L ¢ T AUCy |G ¥
Compouncd Dose 2 2 i - o
(ngiml.) (hr) (ug-hr:ml.) | (nesml,) ¢hry
Chncalytamide | 30mg ke _' AT B A _ 273 RRTN 1.0
ARN SO0 Mpie b o T2 7 Gk 1] i

Example 15: An Open-Label, Phase 1.2 Safety, Pharmacokinetic, and Proot-of-Concept

Study of ARN-S09 in Patienis with Progressive Adyanced Castration-Resistant Prostate

Cancer (CRPC)

T3] dn this study L DNA s sofated from 29 pationt plosmi samples paticnis participatiog
i Phase T2 elinteal study ARNCZQ9 sreatment for prostate cuncer These wore anlyzed usng
the emudsion PCR-based BEANM g Technoiogsy method sDressinan et al. (2003) PNAS
USATROEXTZ- 220 BE AN has been suceesstilly used gy detect avaricty of timaor deris od
Mutthons i driver givogenes suct as PIKC 30 and K-rus in ctDNC dovived from human plisma
eDiehl vy ed 200Ny Nogzeee Medising 1-40:985-90), The AR PNTOL mutadn was identfied in 3 of

the 29 patient samples tested,



[I294] The clmcal study performed was muli-institinon, st e man, Phase 12 dose-
escalation aud mroofof-coneept sitdy woross 9 dose Tevels inwhica eligtble patients wirh
Procressive wdvincsd CRPC received orat doses of ARN-IOY on an ontpationt husis
doterming the satety, pharnacokineiies (PR and prefimemary vidence ol the et Sffeens
of ARN-(09.

JOB295] Paticnts witho mC RPC were assienad sequenttadly w dose [evels in cohorts ot 3o o
petienis per dose lovel asdieg staidard 333 dose-oscalaiion critesia

JE296] The objective was to determine the nuesimue olerated dose OMTR and or
revommicnded Phase 2 dose eRP2D) o ARN-209 thar Teads 1o o dese-hmiung woxicies ¢DE Ty
d mesamunt of 30% ot patronts, A s conerally defined as any Grade | or higher selzure.
any Grade 3 -4 now-henuswlozie weaeity 1GToNiciies miust persist af Grade 3-4 dospite muimal
madicul therapy b and or vrade 4 hanatalosic wsieiy of more than 3 dass daranon, deiied b
CTOAE N e and thit s assessed as relied 0 VRN-SO9 treatment, A sehenatic i thie study
destut s provnded in big 3

[297] 1 ligibie patients who siened mtormad consent docoments were imitially enroiled inta «
dose escalation cobartw here they will roceive wsipele oral dose ot ARN-0D toilowaid bsoa one-
weck obaservition period (PR Weeky € ontincous doste began on Cyvele T Dax i assuning ne
e epaline 1XICies were ohiservedl.

100298] A nunimam of 3 subjeets ot cach dose iovel were moniwerad fora DT throaeh day 28
of Cvele T 100 PHEVS were phserved inthie Best 3 patients st 2ach soae fov el sulseguent
arroilment procecded ot the nextdose level 117 2 o more pationts exporicnead o DT st a ancn
dose fovel o sintgle oprsode o seizare of any srade was absereed ai o givon dose levell dose
escaliiiim wus stappad and e MTD was defined as the provious dose leve! 1Eno DE TS were
observad. RP2IY wis dased on the ov erali pluernacokimetic and safory profite of ARN-304 anid
the apumal bindogivsl dose deterrmmad from prechnical data, and not necessart!ly the AMTD.
{00299] The startimg dose seas 30 mgsday s with ascalations to 60 my 90 me 120 mge RO mi.
2HY g, 3000 e, 3900my, end X0 e daily, 1twas annceipated thar these dose loy els span tig
anitepaied pharmacologicallv active dose renee wid be within the sufcts marain indicated by the
preclinical tovicology results.

JOO3NG]  Foiloswing the selection of 24 mae as the RP2ZD, addinenal clizihic paticns aoere
cariiled m the Phase 2 portion of the study, consisting of' 3 concurrent expansion cobors at the
MDD and or RP21Y 1o weher additional satety intormation and pres e an miizal sicnal ot aem-

mer aetivity, The three expansion cohorts includad:



[MR3DE] T, Nor-motastine CRPC treatment nave {30 potients with non-manastatic CRPC who
ar CHeMOherapy sngh abIraterone renent neivei:

302 2, Meastate CRPC ireatment-nay & €24 patioms with mORPC who e chemothetiny
and abiziterone naive) and

100303] 3 Metaswatic CRPC abizateronas weitad (10-20 pationts),

JOM3OE T swas expectad that cach pationt with mOURPC would joeeive ut Joast A exeles i1 2
weeks of contnuons irgatent and sach pativnt with non-motasisic CRPC wili recelve at lees
Fdeveios (livweeks) ot contauous treatment, Treatment was discontnued @t ans e for
privicol-detined discase progression ot unaceeprable tosiciy, bonwr o aluations v
parlormed every S esalos (12 weeks tor patients with mt RPC and every 4 evelos (16 weeks)
for patioms with nencmetastatic CRPO Nalowy was assessad From the Hest dose throvgsh ar feaust
Toar weehs afior the Tast dose or until resolutian ol drug-reiated toxicite, or when toxieis s
docmed ivrey ersibic whichever was longor, Hie eoftvet of foad on the absorption of ARN-S0
and the ofteer U ARN-309 on ventricalas repolinnization was ovabuziod i the Phase 2 oxpansion
phase at selected clinivan siwes.

JOMIS] Analvsts ot the sumplos nsig BE AN me teehnology i the current ARN->09 clinieal
study wars carried out by Inestics GMBIHL Blood was colizetad iy K2-FIYTA cvacuared todes ind
s thorouzhly by slowly inverting severd times. Within 3thivinutes of collection tubes weore
spun at 200 x 2 for 13 munutes, Plusma was decanied, transterred o orvo storage tebas, Within
Q0 mingies of decaniation. pusnie was stored wt =707C or lower until :madysis, DN A was purificd
{rom 300-300 @l plesta shguots and exteacted as deseribed in Dichl eval (2008 Ngare
seccdiciie TEAINS-900 Mutanon detection was pertormad according 1o BEANM g 1echnafozy os
desenbed m Dichl ctal, Brietlv e the inthial PR step. the tarset ropziom (-~ 100 iy was
amplifed vsing ponc-speciic printers wirh Gig seguences and subyeered to an cmudsion PCR
contasing promar coated mazincte beads, Adter emulsion PR discrimiaation of wildo pe ane
mistant besds was poerformed by allelfe-speciiic hyviradization fodlowed Tow ovtonety Flow
Ccrlometes cenilts were anuly zed using FON Eapress o8¢ Nove Soitaare. Las Angeles. €0
resulting i he guanttication ol the ratio of the matit aiicle over the wild sepe alicles.

JN306] Swnples were wnalyzed fon the prosence of wikd tepe AR ar 3 single nomt mutant
aticlon that conld restlt in EN7OL (L2INKe, 29, and <2990 1or 126260, 20284 and
CRO2Nereapectivelys relativ e o the AR nuekore scid codimg sequence set forth in SEQ T NGO
IS5 Anasysed mutaiions and the iechmeat seasitivity ol the Bl AN Method are shown in
Fable 10 For detection, the fregueney nas t be above the totad ansount of aenoine equinatent

usedd perassay . bor examplesib i sl TOOG genenne eytivalent are preseni, vt the



calculated fraction of mutant DNA molecules is 0.02% (1 mutant allele in 5,000 wild-type

alleles), the samples is scored as wild type.

Table 10. AR nucleotide changes monitored by BEAMing assay

Nucleotide Nucleotide Amino Acid | Amino Acid
Position Change Position Change
c.2626 > R76 F>L
C.262% c>4 R76 F>L,
¢.2628 c>g 876 F>L.
Results

[00307] A subset of patients across all dose groups exhibited PSA response with 14730 patients
exhibiting a 12 week > 50% decline in PSA compared to bascline. The PSA response for the 29
patients screened is depicted in Fig. 12, Pre-treatment and during treatment plasma samples were
analyzed. Time of BEAMing analysis is indicated by the terminal end of the PSA response line.
Eighteen out of the 29 patients had PSA above of baseline at time of analysis indicating either
intrinsic or acquired resistance to ARN-509,

[00308] Three probes were designed to monitor the 3 nucleotide changes that can encode for
the FR76L amino acid substitution. Dilution mixing experiments with the mutant sequence and
wild-type DNA indicated a technical sensitivity of 0.02% (potential to detect | mutant sequence
among 5000 wild-type). In an initial screen of plasma samples of 29 ARN-509 treated patients,
evidence of the mutation was detected in 3 patients (Tables 11 and 12). At time of BEAMing
analysis, Patient 7 and 10 had PSA levels above baseline, whercas Patient 13 has evidence of
rising PSA above the treatment nadir (Fig. 13). In all 3 patients, the nucleotide change ¢2628a
was detected. In one of these 3 patients (Patient 10) the 12626¢ mutant was also detected,
indicative of polyclonal disease. F876L encoding mutations were not detected in any of pre-
treatment samples (0/29) suggesting that if present prior to ARN-509 treatment they were below
the limit of detection or that the mutations arose de novo during ARN-309 treatment. In cither
scenario, the data support the hypothesis that the selective outgrowth of lesions bearing the
mutant allele to levels sufficient to detect in ctDNA is dependent on chronic exposure to ARN-
509 and is associated with rising PSA. To further establish the association of FS76L with
progressive discase, we analyzed plasma samples taken at additional timepoints from the 3
patients scored positive during the initial screen (Table 12) In patient 10, the mutation was not
detected at the one other timepoint analyzed (Cyele 4; PSA 102% of T0). In Patient 13, the
mutation was nof detected at Cycle 4 (PSA 16.2 % of baseline) or at Cycle 12 (patient was
scored positive at Cycle | 1). The mutant sequence at Cycle 11 was at the limit of detection and
is estimated to arise via amplification of a single mutant molecule. Although PSA of Patient 13
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was slowly rising from the treatment nadir at Cycle 11 and 12, at both time points PSA was still
=>00% below study start, and thus frank resistance had not vet emerged. Identification of the
mutant sequence at the limit of detection likely reflects presence of a relatively rare, mutant
clone that has potential to expand under continued selective pressure and eventually drive
progressive disease.

[00309] Given the relatively long duration of treatment of Patient 7, plasma from additional
time points during evident PSA reduction; (> 90% decline from baseline: Cycle 4, R and 10) and
at initial PSA rise from its nadir (Cycle 15 and 19) (Fig. 13) was analyzed. Interestingly,
mutations were not detected in the 3 samples from treatment cycle 4, 8 and 10 whereas the
¢262¥a mutation was detected in the 2 samples analyzed from initial PSA rise (Cycle 15 and
19). These clinical data are consistent with the preclinical data indicating that the FE76L amino
acid change is sufficient to convey resistance o ARN-509.

Table 11. BEAMing Results from F876L Positive Patients

Patient | Treatment PSA Genotypic Call Mutant Frequency
Cycle* | [Percent of Day 0] [mutant/w.t. beads x 100]
¢2990a | ¢2990g | 1298Kc
7 0 100 Wild-type - - -
7 4 1.4 Wild-type - - ~
7 8 3.3 Wild-type - - -
7 10 5.6 Wild-type - - -
7 15 41.2 Mutant 0.162 - -
7 19 97.2 Mutant 5.005 - -
7 22 281.0 Mutant 1.002 - -
10 0 100 Wild-type - - -
10 4 102 Wild-type - - -
10 7 245 Mutant 0.051 - 0.12
13 0 100 Wild-type - - -
13 - 16.2 Wild-type - - -
13 11 31.7 Mutant 0.065 - -
13 12 39.5 Wild-type - - -

¥Treatment cycle was 4 weeks: Cycle 0 is pre-treatment timepoint.
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Table 12. Primary F8761. BEAMing of ARN-509-001 Patients

ek S¥ PSA at Time
12 week | BEAMIng | ¢ BEAMIng . During
Patient PSA TAnal_\sis Analysis G Bage!xn:‘ I Treatment
Response n:'a'tmem | Percent of e Genotypic Call
Cycle* N
Baseline]

] 30.49 19 105.4 w1 w.t.
2 -61.8 10 337.08 w.1. w.t.
3 22.7 4 122 w.l. w.t.
4 124 5 134 w.1i. w.t.
5 -70.65 N 16 w.t. w.t.
6 -90.02 10 84.6 w.l. w.t,

7 -OK.6 22 281 w.1L Mutant
® 62.2 16 10.2 w.L. w1
9 26.38 7 185 W.1 w.l.

|0 2.33 7 245 w.l. Mutant
11 -49.76 8 143 .88 w.i. w.l.
12 -56.65 7 99.47 w.1. w.t.

13 -83.79 11 3.7 Wl Mutant
|4 -43.21 | 150.5 Wi, w.t,
15 164,14 3 220 w.i. w.t,
16 %9.09 4 189 w.t. w.t.
17 -45 86 4 54.14 w.t. w.t,
18 -95.65 6 7.34 w.1t. w.t.
) -71.19 11 196.86 w.t w.t,
20 -30.88 21 803 w.L w.l.
21 -74.43 10 46.91 w.i. w.t,
22 -82.7 235 0.19 w.t, w.t.
23 97,78 8 22246 w.t. w.t.
24 -74 .86 25 4.89 w.l. wit.
25 -30.07 12 161 w.t. w.t.
26 96.51 5 214.85 w.L w.t.
27 (.89 13 20.69 w.t, w.t.
28 -33.59 10 126 Wi, w.t.
29 -38.44 13 105 w.t. w.t.

Example 16: Method for Generation of Cell Lines for Drug Screening

[00310] To identify compounds that retain AR antagonist activity in the context of the FR76L

mutation of the androgen receptor, a number of i vitro and in vive assays as described above

are adapted.

[00311] In an in vitro setting, a transient transfection transcription assays similar to that

described in Example K is used to identify compounds that are devoid of agonist activity and

fully antagonize both the wild-type as well as FR76L mutant AR transcriptional activity. HEPG2
cells or any eukaryotic cell in which AR transcriptional activity can be monitored is employed

for this screen.



[RIT2] As an slterniaty et trnsion! rransteciion, the vanseriptionad reporter and FX7ol AR s
strbly inteerated i number ot cetl fines mnd usad Tor serecning conipounds, The stuble
integrition of the matant FNTOE AR inte an androgen sensttiv e prostate caneer eell line sueh as
ENCaP EaPCdor VOaP hrongh the use of plassnd or e pODNAS Tror virl based mregranen
alforns the serceming and Svabiation of cormpoansds w transenptional, prohifctatnon and senograti
setting. Brictiv, the FR7oL AR ix clonad intoa retrovirad oxprosston v ector such s pQOXIP
(Clontech, Mountim View., CALThe vestitiane plasmid is then asad o eonerae highs titer vieal
stocks for use 1 the sencration ol stabity transdoced cel) Bres according w the munulacirer’s
proviecod. The resulting cell linas re uscd 10 transiont ranstoenian Bunscnpionadl dssasvs ds
deseribed i Example 4. endovenons ceng transeriptional assavs as descrihed in xampie .
prediteraion assiys s desentbed m Exaniple 3 or xenograit studios as deseribed o bBxamuple |
100313 Alermuis iy the cells are turther moditied by the stable intevration ot an AR
respansive reporter such as Cigied Lenti AR Reparter (Qiagen, Valencia, C Ay allowisg reporter
biised vommaind sereening without the necd for ransicnt ramsivetion.

[MR314] The exaniples qimd embodiments deserthed berein ar: tor illustratee purposes only and
varions maditicanions or chamees sunested 1o persons skilled mothe ant e o be meluded wit un

the spiritand porview of thls application and scope of the appended claims



Claims:

l. A fusion protein comprising an androgen receptor (AR) polypeptide-comprising at
least 95% sequence identity to a ligand binding domain having the amino acid sequence of
amino acid positions 554 to 919 of SEQ ID NO: 1 and comprising an F876L amino acid
substitution in SEQ ID NO: 1, wherein said AR polypeptide is fused to a heterologous

polypeptide, a secretion signal sequence, an epitope tag, or an affinity tag.

2. The fusion protein of claim 1, wherein the AR polypeptide comprises the sequence of
amino acids set forth in SEQ ID NO: 5.

3. The fusion protein of claim 1, wherein the AR polypeptide further comprises one or

more amino acid substitutions in addition to the F876L amino acid substitution.

4, The fusion protein_of claim 3, wherein the one or more additional amino acid

substitutions is T877A, W741C, W741L, W741R, L701H or H874Y.

5. The fusion protein of claim 1, wherein the AR polypeptide further comprises at least

one of:

(a) a substitution of the threonine at amino acid position 877 in SEQ ID NO: 1 by leucine,
isoleucine, valine, alanine, phenylalanine, glycine, methionine, serine, cysteine, tryptophan,
lysine, arginine, histidine, proline, tyrosine, asparagine, glutamine, aspartic acid or glutamic acid;

(b) a substitution of the tryptophan at amino acid position 741 in SEQ ID NO: 1 by
leucine, isoleucine, valine, alanine, phenylalanine, glycine, methionine, serine, threonine,
cysteine, lysine, arginine, histidine, proline, tyrosine, asparagine, glutamine, aspartic acid or
glutamic acid;

(c) a substitution of the leucine at amino acid position 701 in SEQ ID NO: 1 by
isoleucine, valine, alanine, phenylalanine, glycine, methionine, histidine, serine, threonine,
cysteine, lysine, arginine, tryptophan, proline, tyrosine, asparagine, glutamine, aspartic acid, or
glutamic acid; and

(d) a substitution of the histidine at amino acid position 874 in SEQ ID NO: 1 by

leucine, isoleucine, valine, alanine, phenylalanine, glycine, methionine, serine, threonine,
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cysteine, lysine, arginine, tryptophan, proline, tyrosine, asparagine, glutamine, aspartic acid or

glutamic acid.

6. A cDNA molecule encoding an androgen receptor (AR) polypeptide comprising at least
95% sequence identity to a ligand binding domain having the amino acid sequence of amino acid
positions 554 to 919 of SEQ ID NO:1 and comprising an F876L amino acid substitution in SEQ
ID NO:1.

7. The cDNA molecule of claim 6, wherein the cDNA molecule comprises the nucleotide
sequence set forth in SEQ ID NO: 19.

8. A vector, comprising the cDNA molecule of claim 6.

9. The vector of claim 8, wherein the vector is a viral or plasmid vector.

10. The vector of claim 8, wherein the cDNA molecule is operably linked to a promoter.
11. The vector of claim 10, wherein the promoter is a constitutive or an inducible promoter.
12.  An isolated host cell, comprising the vector of claim 8.

13.  The isolated host cell of claim 12, wherein the isolated host cell is a prokaryotic cell.
14. The isolated host cell of claim 13, wherein the isolated host cell is a bacterial cell.
15. A microchip comprising the fusion protein of claim 1 or the cDNA molecule of claim 6.

16. A system for detecting a modified AR that is resistant to inhibition with a first- or
second-generation AR antagonist in a subject, comprising:

(a) a sample containing a nucleic acid molecule encoding an AR polypeptide from the
subject; and

(b) a microarray comprising the cDNA molecule of claim 6.
17.  The system of claim 16, wherein the microarray is contained on a microchip.

18.  The fusion protein of claim 1, wherein the heterologous polypeptide is a heterologous

DNA binding domain, a fluorescent protein, or a bioluminescent protein.
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19.  The fusion protein of claim 18, wherein the heterologous DNA binding domain is

selected from the group consisting of GAL4 and LexA.

20.  The fusion protein of claim 18, wherein the AR polypeptide is linked to the heterologous
DNA binding domain via a peptide linker.

21.  The fusion protein of claim 18, wherein the fluorescent protein is selected from the group
consisting of green fluorescent protein { GFP), red fluorescent protein (RFP), cyan fluorescent

protein (CFP), yellow fluorescence protein (YFP), and blue fluorescent protein (BFP).

22.  The fusion protein of claim I, wherein the epitope tag is selected from the group

consisting of c-myc, V-5, hemagglutinin (HA), and FLAG.

23 The fusion protein of claim 1, wherein the affinity tag is selected from the group
consisting of biotin, strep-tag, chitin binding protein (CBP), maltose binding protein (MBP),
glutathione-S-transferase (GST), and a poly(His) tag.

24.  The isolated host cell of claim 12, wherein the isolated host cell is a eukaryotic cell.

25. The isolated host cell of claim 24, wherein the isolated host cell is a mammalian cell, a

yeast cell, an insect cell, a plant cell, or an amphibian cell.

26.  The fusion protein of claim 1, wherein the AR polypeptide has at least 96% sequence

identity to the ligand binding domain.

27.  The fusion protein of claim 1, wherein the AR polypeptide has at least 97% sequence
identity to the ligand binding domain.

28.  The fusion protein of claim 1, wherein the AR polypeptide has at least 98% sequence
identity to the ligand binding domain.

29.  The cDNA molecule of claim 6, wherein the AR polypeptide has at least 96% sequence
identity to the ligand binding domain.

30.  The cDNA molecule of claim 6, wherein the AR polypeptide has at least 97% sequence
identity to the ligand binding domain.
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31.  The ¢cDNA molecule of claim 6, wherein the AR polypeptide has at least 98% scquence

identity to the ligand binding domain.
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1-SEQUENCE LISTINGS
SEQUENCE LISTING

<110> Aragon Pharmaceuticals, Inc.
Joseph, James David
Hager, Jeffrey H.
sensintaffar, John Lee
Lu, Nhin
Qian, Jing
smith, Nicholas D.

<120> METHODS AND COMPOSITIONS FOR DETERMINING RESISTANCE TO ANDROGEN
RECEPTOR THERAPY

<130> 38937-725.601

<150> 61/676,842
<151> 2012-07-27

<150> 61/783,763
<151> 2013-03-14

<150> 61/829,123
<151> 2013-05-30

<160> 63

<170> PatentIn version 3.5

<210> 1

<211> 919

<212> PRT

<213> Homo sapiens
<400> 1

Met Glu val GIn Leu Gly Leu Gly Arg val Tyr Pro Arg Pro Pro Ser
1 5 10 15

Lys Thr Tyr Arg Gly Ala Phe Gln ggn Leu Phe GIn Ser §S1 Arg Glu
20

val ITe Gln Asn Pro Gly Pro Arg His Pro Glu Ala Ala Ser Ala Ala
35 40 45

Pro Pro Gly Ala Ser Leu Leu Leu Leu Gln GIn GIn GIn GIn GIn Gin
50 55 60

Gln GIn GIn GIn GIn GIn GIn Gin GIn G1n GIn GIn GIn GIn Glu Thr
65 70 75 80

ser Pro Arg Gin GIn GIn GIn GIn GIn Gly Glu Asp Gly Ser Pro Gln
85 90 95

Ala His Arg Arg Gly Pro Thr Gly Tyr Leu val Leu Asp Glu Glu Gln
100 105 110

GIn Pro Ser Gln Pro Gin Ser Ala Leu Glu Cys His Pro Glu Arg Gly
115 120 125

Cys val Pro Glu Pro Gly Ala Ala val Ala Ala Ser Lys Gly Leu Pro
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Gln

145

Thr

Ala

Gln

Ala

Gly

val

Pro

val

Lys

Ala

305

Glu

Leu

Glu

Leu

Ile

385

Ala

130

Gln

Leu

Asp

Gln

Arg

210

Gly

Ser

Gly

Pro

Gly

Glu

Ser

Glu

Ala

Ala

370

Lys

Ala

Leu

Ser

Leu

GIn

195

Glu

Thr

vai

Glu

Pro

275

Ser

Tyr

Leu

Leu

Ala

355

Gly

Leu

Gln

Pro

Leu

LyS

180

GIn

Ala

Ser

Ser

Gln

260

Ala

Leu

ser

Gly

Pro

340

Ala

Pro

Glu

Cys

Ala

Leu

165

ASp

Gln

ser

Thr

Met

245

Leu

val

Leu

Pro

Cys

325

Ser

Tyr

Pro

Asn

Arg

Pro

150

Gly

Ile

Glu

Gly

Ile

230

Gly

Arg

Arg

Asp

Phe

310

ser

Thr

Gln

Pro

Pro

390

TYr

135

Pro

Pro

Leu

Ala

Ala

215

Ser

Leu

Gly

Pro

ASp
295

Lys

Gly

Leu

Ser

Pro

375

Leu

Gly

Asp

Thr

Ser

val

200

Pro

Asp

Gly

Asp

Thr

280

Ser

Gly

Ser

Ser

360

Pro

AsSp

ASp

J-SEQUENCE LISTINGS

Glu

Phe

Glu

185

ser

Thr

Asn

val

265

Pro

Ala

Gly

Ala

Leu

345

Asp

Pro

Tyr

Leu

Asp

Pro

170

Ala

Glu

ser

Ala

Glu

250

Met

Cys

Gly

Tyr

Ala

330

Tyr

TYyr

Pro

Gly

Asp

155

Gly

Ser

Gly

ser

235

Ala

TYr

Ala

Lys

Thr

315

Ala

Lys

Tyr

Pro

Ser
395

140

Ser

Leu

Thr

ser

LyS

Glu

Leu

Ala

Pro

Ser

300

Lys

Gly

Ser

Asn

His
380

Ala Ser Leu

Page 2

Ala

Ser

Met

ser

205

Asp

Leu

Glu

Pro

Leu

285

Thr

Gly

Ser

Gly

Phe

365

Pro

Trp

His

Ala

Ser

Gln

190

Ser

Asn

cys

His

Leu

270

Ala

Glu

Leu

Ser

Ala

350

Pro

His

Ala

Gly

Pro

Cys

175

Leu

Gly

Tyr

Lys

Leu

255

Leu

Glu

Asp

Glu

Gly

Leu

Leu

Ala

Ala

Ala

Ser

160

Ser

Leu

Arg

Leu

Ala

240

ser

Gly

Cys

Thr

Gly

Thr

Asp

Arg

Ala
400

Gly

O

N
NI,



Ala

Trp

Gly

Gly

Thr

TYyr

Ser

His

545

Ile

Gly

Tyr

Lys

Thr

625

Glu

GIn

Phe

Ala

His

Tyr

Ala

Pro

TYr

val

Cys

ser

Leu

Asn

610

Leu

Glu

Lys

Leu

Gly

Thr

435

Gly

Gly

Thr

Pro

Ser

515

Ser

Leu

Gly

Cys

Cys

595

Cys

Gly

Gly

Leu

Asn

Pro

420

Leu

Gly

Gly

Arg

Pro

Gly

Pro

ASp

Lys

Ala

Pro

Ala

Glu

Thr

660

val

405

Gly

Phe

Gly

Gly

Pro

485

val

Thr

Pro

Ile

Glu

565

val

Ser

Ser

Arg

Ala

645

val

Leu

ser

Gly

1-SEQUENCE LISTINGS

410

Ser Pro Ser Ala

Thr Ala Glu

Gly

Gly

Pro

Trp

Cys

Tyr

Phe

Arg

Cys

Lys

Ser

Ser

Glu

Gly

455

Gly

GIn

Tyr

val

Gly

Tyr

Ser

Phe

Asn

Ser

His

Ala

440

Gly

Gly

Gly

Pro

Asp

Tyr

Gly

Lys

600

Leu

LYys

Thr

ITe

Ile

425

Glu

Gly

Glu

Leu

Gly

Ser

Met

Phe

Cys

Arg

Cys

Arg

Lys

Thr

Glu

665

GTu

Gly

Gly

Ala

Ala

490

Gly

Glu

Arg

Pro

His

570

Ala

Thr

Lys

Leu

ser

650

Gly

Gin

Gly

Gly

Gly

Met

Met

Leu

Pro

555

Tyr

Ala

Ile

Cys

Tyr

Ala Ala Ser

Leu
Gly
4

Ala
Gln
val
Gly
Glu
540
Gln
Gly
Glu
Asp
Tyr
620
Ash

Thr

Glu

Pro Gly val
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Tyr

445

Gly

val

Glu

ser

Pro

525

Thr

Lys

Ala

Gly

Lys

Glu

Leu

Glu

Cys

val

430

Gly

Gly

Ala

Ser

Trp

Ala

Thr

Leu

Ala

Lys

Glu

Gln

670

Cys

415

Ser

Pro

Gly

Pro

Met

Arg

Cys

Thr

575

Gln

Arg

Gly

Leu

Thr

655

Pro

Ala

ser

Cys

Gly

Tyr

480

Phe

Pro

Asp

Asp

Leu

560

Cys

Lys

Arg

Met

Gln

640

Thr

ITe

Gly



His

Asn

705

Ala

Ile

Ser

val

val

785

Pro

Pro

AsSnh

Pro

Ser

865

Leu

Glu

ASp

Glu

Leu

Gln

Phe

Phe

770

Arg

GlIn

val

Tyr

Thr

850

val

Ile

Ile

Pro Ile

<210>
<211>
<212>
<213>

675

Asn

Leu

Pro

Tyr

Thr

755

Asn

Met

Glu

Asp

Ile

835

Ser

GIn

Lys

Ile

Tyr

915

2
920
PRT

Asn

Gly

Gly

ser

740

Asn

Glu

Arg

Phe

Gly

Lys

Cys

Pro

Ser

ser

900

Phe

Gln
Glu
Phe
725
Trp
val
Tyr
His
Leu
805
Leu
Glu
Ser
Ile
His
885

val

His

Homo sapiens

Pro

Arg

Met

Asn

Arg

Leu

790

Cys

Lys

Leu

Arg

Ala

870

Met

Gln

Thr

Asn

Gly

Ser

Met

775

ser

Met

Asn

Asp

855

Arg

val

val

680

1-SEQUENCE LISTINGS

685

Ser Phe Ala Ala Leu Leu

Leu

Leu

Leu

Arg

760

His

Gln

Lys

Gln

Glu

ser

Pro

val

His

Met

745

Met

Lys

Glu

Ala

Lys

Ile

TYr

Leu

val

Lys

His

val

730

val

Leu

ser

Phe

Leu

810

Phe

Ile

Gln

His

890

Ile

Page 4

val

715

Asp

Phe

Tyr

Arg

Gly

Leu

Phe

Ala

Leu

Gln

875

Phe

Leu

700

val

Asp

Ala

Phe

Met

780

Trp

Leu

Asp

Cys

Thr

860

Phe

Pro

Ser

Lys

Gln

Met

Ala

765

Tyr

Leu

Phe

Glu

Lys

Lys

Thr

Glu

Gly

ser

Trp

Met

Gly

Pro

Ser

Gln

Ser

Leu

830

Arg

Leu

Phe

Met

Lys
910

Ser

Ala

Ala

735

Trp

Asp

Gln

Ile

Ile

815

Arg

Lys

Leu

Asp

Met

895

val

Leu

Lys

val

Arg

Leu

Cys

Thr

800

Ile

Met

Asn

Asp

Leu

880

Ala

Lys



1-SEQUENCE LISTINGS
<400> 2

Met Glu val Gln Leu Gly Leu Gly Arg val Tyr Pro Arg Pro Pro Ser
1 5 10 15

Lys Thr Tyr grg Gly Ala Phe Gln égn Leu Phe Gln ser gg] Arg Glu
0

val ITle GIn Asn Pro Gly Pro Arg His Pro Glu Ala Ala Ser Ala Ala
35 40 45

Pro Pro Gly Ala Ser Leu Leu Leu Leu GIn GIn GIn Gln GIn G1In GIn
50 55 60

GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn Gln GIn GIn GIn Gln
65 70 75 80

Glu Thr Ser Pro Arg Gln GIn GIn GIn GIn GIn Gly Glu Asp Gly Ser
85 90 95

Pro Gln Ala His Arg Arg Gly Pro Thr Gly Tyr Leu val Leu Asp Glu
100 105 110

Glu GIn GIn Pro Ser Gln Pro GIn Ser Ala Leu Glu Cys His Pro Glu
115 120 125

Arg Gly Cys val Pro Glu Pro Gly Ala Ala val Ala Ala Ser Lys Gly
130 135 140

Leu Pro Gln Gln Leu Pro Ala Pro Pro Asp Glu Asp Asp Ser Ala Ala
145 150 155 160

Pro Ser Thr Leu Ser Leu Leu Gly Pro Thr Phe Pro Gly Leu Ser Ser
165 170 175

Cys Ser Ala Asp Leu Lys Asp Ile Leu Ser Glu Ala Ser Thr Met Gln
180 185 190

Leu Leu GIn Gln Gln GIn GIn Glu Ala val Ser Glu Gly Ser Ser Ser
195 200 205

Gly Arg Ala Arg Glu Ala Ser Gly Ala Pro Thr Ser Ser Lys Asp Asn
210 215 220

Tyr Leu Gly Gly Thr Ser Thr Ile Ser Asp Asn Ala Lys Glu Leu Cys
225 230 235 240

Lys Ala val Ser val Ser Met Gly Leu Gly val Glu Ala Leu Glu His
245 250 255

Leu Ser Pro Gly Glu Gln Leu Arg Gly Asp Cys Met Tyr Ala Pro Leu
260 265 270
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Leu

Glu

Gly

Leu

Leu

A1a'

385

Ala

Ala

Ser

Pro

Gly

Tyr

Phe

Pro

Asp

Gly

Cys

290

Thr

Gly

Thr

Asp

Ala

370

Arg

Ala

Gly

Ser

Cys

Gly

Gly

Thr

Tyr

Ser
530

val

275

Lys

Ala

Glu

Leu

Glu

355

Leu

Ile

Ala

Ala

Gly

Gly

Tyr

Ala

Pro

515

Tyr

Pro

Gly

Glu

ser

Glu

340

Ala

Ala

Lys

Ala

Ala

420

His

Gly

Gly

Thr

Pro

500

Ser

Ser

Pro

Ser

Tyr

Leu

325

Leu

Ala

Gly

Leu

Gln

405

Gly

Thr

Gly

Gly

Arg

Asp

Pro

Gly

Ala

Leu

Ser

310

Gly

Pro

Ala

Pro

Glu

390

Cys

Pro

Leu

Gly

val

Thr

Pro

val

Leu

295

Pro

cys

ser

Tyr

Pro

375

Asn

Arg

Gly

Phe

Pro

Trp

Cys

Tyr
535

1-SEQUENCE LISTINGS

Arg Pro Thr Pro Cys Ala Pro Leu

280

AsSp

Phe

Ser

Thr

Gln

360

Pro

Pro

Tyr

Ser

Thr

440

Gly

Gly

Gln

Tyr

val

520

Gly

Asp
Lys
Gly
Leu
345
ser
Pro
Leu
Gly
Gly
Ala
Gly
Gly
G1y
Pro
505

Lys

AsSp

Ser

Gly

Ser

330

Ser

Arg

Pro

Asp

Asp

410

ser

Glu

Gly

Glu

Leu

490

Gly

Ser

Ala

Gly

Ala

Leu

ASp

Pro

Tyr

Leu

Pro

Glu

Gly

Ala

475

Ala

Gly

Glu

Gly

300

Tyr

Ala

Tyr

Tyr

Pro

380

Gly

Ala

Ser

Gly

Gly

460

Gly

Gly

Met

Met

Met Arg Leu

Page 6

540

285

Lys

Thr

Ala

Lys

Tyr

365

Pro

ser

ser

Ala

Gln

445

Gly

Ala

Gln

val

Gly

Glu

Ser

Lys

Gly

ser

350

Asn

His

Ala

Leu

Ala

430

Leu

Gly

val

Glu

Ser

510

Pro

Thr

Thr
Gly
Ser
335
Gly
Phe
Pro
Trp
His
415
Ala
Tyr
Gly
Ala
ser
495
Arg

Trp

Ala

Ala

Glu

Leu

320

sSer

Ala

Pro

His

Ala

400

Gly

Ser

Gly

Gly

Pro

480

Asp

val

Met

Arg

O

~~
S



Cys

Lys

Arg

Met

625

Gln

Thr

Ile

Gly

Leu

705

LysS

val

Arg

Leu

Cys

785

Thr

His

Ile

Gly

TYyr

Lys

610

Thr

Glu

Gln

Phe

His

690

Asn

Ala

Ile

sSer

val

770

val

Pro

val

Cys

Ser

Leu

595

Asn

Leu

Glu

Lys

Leu

675

Asp

Glu

Leu

Gln

Phe

755

Phe

Arg

Gln

Leu

Gly

580

Cys

cys

Gly

Gly

Leu

660

Asn

Asn

Leu

Pro

Tyr

740

Thr

Asn

Met

Glu

Pro

Lys

Ala

Pro

Ala

Glu

645

Thr

val

Asn

Gly

Gly

Ser

AsSh

Glu

Arg

Phe
805

Ile

550

Glu

val

Ser

Ser

Arg

Ala

val

Leu

Gin

Glu

710

Phe

Trp

val

Tyr

His

790

Leu

Asp

Ala

Phe

Arg

Cys

615

Lys

ser

Ser

Glu

Pro

695

Arg

Arg

Met

Asn

Cys

1-SEQUENCE LISTINGS

Tyr Tyr Phe Pro Pro Gln

ser

Phe

Asn

600

Arg

Leu

Ser

His

Ala

680

Asp

Gln

Asn

Gly

Ser

760

Met

ser

Met

Gly

Asp

Leu

LysS

Thr

Ile

665

Ile

Ser

Leu

Leu

Leu

745

Arg

His

Gln

Lys

Cys

570

Arg

Cys

Arg

Lys

Thr

650

Glu

Glu

Phe

val

His

730

Met

Met

Lys

Glu

555
His

Ala

Thr

Lys

Leu

635

ser

Gly

Pro

Ala

His

715

val

val

Leu

Ser

Phe
795

Tyr

Ala

Ile

Cys

620

Gly

Pro

Tyr

Gly

Ala

700

val

ASp

Phe

Tyr

Arg

780

Gly

Ala Leu Leu

810

Page 7

Gly

Glu

ASD

605

Tyr

Asn

Thr

Glu

val

685

Leu

val

Asp

Ala

Phe

765

Met

Trp

Leu

Lys

Ala

Lys

Glu

Leu

Glu

Cys

670

val

Leu

Lys

GlIn

Met

750

Ala

Tyr

Leu

Phe

Thr

Leu

575

Lys

Phe

Ala

Lys

Glu

655

Gln

Cys

Ser

Trp

Met

735

Gly

Pro

Ser

Gln

ser
815

Cys

560

Thr

Gln

Arg

Gly

Leu

640

Thr

Pro

Ala

ser

Ala

720

Ala

Trp

Asp

Gln

Ile

800

Ile



ITe

Met

Asn

Asp

Leu

Ala

Lys

Pro

Asn

Pro

850

Ser

Leu

Glu

Pro

<210>
<211>
<212>
<213>

<400>

val

TYr
835

Thr

val

Ile

Ile

Ile
915

3
369
PRT
Homo

3

Iyr Tyr Phe

Ser

Phe

Asn

Arg

65

Leu

Ser

His

Gly

Lys

Asp

50

Leu

Lys

Thr

Ile

Cys

Arg

35

Cys

Arg

Lys

Thr

Glu
115

Asp

Ile

Ser

Gln

Lys

Ile

900

Tyr

Gly

Lys

Cys

Pro

Ser

885

ser

Phe

sapiens

Pro

His

20

Ala

Thr

Lys

Leu

ser

100

Gly

Pro

Tyr

Ala

Ile

cys

Gly

85

Pro

Tyr

Leu

Glu

Ser

Ile

870

His

val

His

Gln

Gly

Glu

Asp

TYyr

70

Asnh

Thr

Glu

Lys

Leu

Arg

855

Ala

Met

Gln

Thr

Lys

Ala

Gly

Leu

Glu

Cys

Asn

840

Arg

Arg

val

val

Gln
920

Thr

Leu

Ala

Lys

Glu

Gln
120

1-SEQUENCE LISTINGS

GIn Lys Phe Phe Asp

825

Arg

Phe

Glu

Ser

Pro
905

Cys

Thr

25

GlIn

Arg

Gly

Leu

Thr

105

Pro

Ile

Tyr

Leu

val

890

Lys

Leu

10

cys

Lys

Arg

Met

Gln

90

Thr

Ile

Gln

His

875

Asp

Ile

Ile

Gly

Tyr

Lys

Thr

75

Glu

Gln

Ala

Leu

860

Gln

Phe

Leu

Cys

ser

Leu

Asn

60

Leu

Glu

Lys

Ile Phe Leu

Page 8

Cys

845

Thr

Phe

Pro

ser

Gly

Cys

cys

cys

Gly

Gly

Leu

Asn
125

Glu

830

Lys

Lys

Thr

Glu

Asp

Lys

30

Ala

Pro

Ala

Glu

Thr

110

val

Leu

Arg

Leu

Phe

Met

895

Lys

Glu

15

val

Ser

Ser

Arg

Ala

95

val

Leu

Arg

Lys

Leu

Met

val

Phe

Arg

Cys

Ser

Glu

M



Ala

Asn

Gly

Ser

Met

225

ser

Met

Asn

AsSp

305

Arg

val

val

Gln

Ile

130

Ser

Leu

Leu

Leu

Gln

Lys

Gln

Arg

290

Phe

Glu

sSer

Pro

Glu

Phe

val

His

Met

195

Met

Lys

Glu

Ala

Lys

Ile

Tyr

Leu

val

<210> 4
<211>
<212>

230
PRT

Pro Gly val

Ala

His

val

180

val

Leu

Ser

Phe

Leu

260

Phe

Ile

Gln

His

Asp

340

Ile

Ala

val

165

Asp

Phe

Tyr

Arg

Phe

Ala

Leu

Gln

325

Phe

Leu

Leu

150

val

Asp

Ala

Phe

Met

230

Trp

Leu

Asp

Cys

Thr

310

Phe

Pro

ser

val

135

Leu

Lys

Gln

Met

Ala

215

Tyr

Leu

Phe

Glu

Lys

Lys

Thr

Glu

Gly

1-SEQUENCE LISTINGS

Cys Ala Gly His Asp Asn

Ser

Trp

Met

Gly

Pro

Ser

Gln

ser

Leu

280

Arg

Leu

Phe

Met

Lys
360

Ser

Ala

Ala

185

Trp

Asp

Gln

Ile

Ile

265

Arg

Lys

Leu

Asp

Met

345

val

Leu

Lys

170

val

Arg

Leu

Cys

Thr

250

Ile

Met

Asn

Asp

Leu

330

Ala

Lys

Page 9

Asn

155

Ala

Ile

Ser

val

val

235

Pro

Pro

Asn

Pro

Ser

315

Leu

Glu

Pro

140

Glu

Leu

Gln

Phe

Phe

220

Arg

Gln

val

Tyr

Thr

300

val

Ile

Ile

Ile

Leu

Pro

Tyr

Thr

205

Asn

Met

Glu

Asp

Ile

285

Ser

G1ln

Lys

Ile

Tyr
365

AsSn

Gly

Gly

ser

190

Asn

Glu

Arg

Phe

Gly

Lys

Cys

Pro

ser

Ser

350

Phe

Gin

Glu

Phe

175

Trp

val

Tyr

His

Leu

255

Leu

Glu

ser

Ile

His

335

val

His

Pro

Arg

Arg

Met

Asn

Arg

Leu

240

Cys

Lys

Leu

Arg

Ala

320

Met

Gin

Thr



<213> Homo

<400>

4

Asp Asn Asn

1

Glu

Leu

Gln

Phe

65

Phe

Arg

Gln

val

Tyr

145

Thr

val

Ile

Ile

Ile
225

Leu

Pro

Tyr

50

Thr

Asn

Met

Glu

Ser

Gln

Lys

Ile

210

TYIr

<210>
<211>
<212>
<213>

Gly

Gly

35

Ser

Asn

Glu

Arg

Phe

115

Gly

Lys

cys

Pro

Ser

195

Ser

Phe

919
PRT
Homo

sapiens

GIn Pro Asp

Glu

20

Phe

Trp

val

Tyr

His

100

Leu

Leu

Glu

ser

Ile

180

His

val

His

5

Arg

Arg

Met

Asn

Arg

85

Leu

Cys

Lys

Leu

Met

Gln

Thr

sapiens

Gln

Asn

Gly

ser

70

Met

Ser

Met

Asn

Arg

Arg

val

val

GIn
230

ser

Leu

Leu

Leu

55

Arg

His

Gln

Lys

Gln

135

Arg

Phe

Glu

Ser

Pro
215

1-SEQUENCE LISTINGS

Phe Ala Ala

val

His

40

Met

Met

Lys

Glu

Ala

120

Lys

Ile

Tyr

Leu

val

200

Lys

His

25

val

val

Leu

Ser

Phe

105

Leu

Phe

Ile

GIn

His

185

Asp

ITe

10

val

ASp

Phe

Tyr

Arg

90

Gly

Leu

Phe

Ala

Leu

170

Gln

Phe

Leu

Leu

val

Asp

Ala

Phe

75

Met

Trp

Leu

AsSp

Phe

Pro

ser

Leu

Lys

Gln

Met

60

Ala

Tyr

Leu

Phe

Glu

140

Lys

Lys

Thr

Glu

Page 10

ser

Trp

Met

45

Gly

Pro

Ser

Gln

ser

125

Leu

Arg

Leu

Phe

Met

205

Lys

Ser

Ala

30

Ala

Trp

Asp

GIn

Ile

110

Ile

Arg

Lys

Leu

val

Leu

15

Lys

val

Arg

Leu

Cys

Thr

Ile

Met

Asn

Asp

Leu

Ala

Lys

Asn

Ala

Ile

Ser

val

80

val

Pro

Pro

Asn

Pro

160

Ser

Leu

Glu

Pro

)

N
S’



1-SEQUENCE LISTINGS

<400> 5
Met Glu val GIn Leu Gly Leu Gly Arg vai Tyr Pro Arg Pro Pro Ser
1 5 10 15

Lys Thr Tyr égg Gly Ala Phe GIn Asn Leu Phe GIn Ser §S1 Arg Glu
25

val I1e GIn Asn Pro Gly Pro Arg His Pro Glu Ala Ala Ser Ala Ala
35 40 45

Pro Pro Gly Ala Ser Leu Leu Leu Leu GIn GIn GIn GIn GIn GIn GIn
50 55 60

Gln GIn GIn Gln GIn GIn Gin GIn Gln Gln Gln GIn GIn GIn Glu Thr
65 70 75 80

Ser Pro Arg GIn GIn GIn GlIn Gin GIn Gly Glu Asp Gly Ser Pro Gln
85 90 95

Ala His Arg Arg Gly Pro Thr Gly Tyr Leu val Leu Asp Glu Glu Gln
100 105 110

Gln Pro Ser Gin Pro GIn Ser Ala Leu Glu Cys His Pro Giu Arg Gly
115 120 125

Cys val Pro Glu Pro Gly Ala Ala val Ala Ala Ser Lys Gly Leu Pro
130 135 140

Gln GIn Leu Pro Ala Pro Pro Asp Glu Asp Asp Ser Ala Ala Pro Ser
145 150 155 160

Thr Leu Ser Leu Leu Gly Pro Thr Phe Pro Gly Leu Ser Ser Cys Ser
165 170 175

Ala Asp Leu Lys Asp Ile Leu Ser Glu Ala Ser Thr Met GIn Leu Leu
180 185 190

GIin GIn GIn GIn Gln Glu Ala val Ser Glu Gly Ser Ser Ser Gly Arg
195 200 205

Ala Arg Glu Ala Ser Gly Ala Pro Thr Ser Ser Lys Asp Asn Tyr Leu
210 215 220

Gly Gly Thr Ser Thr Ile Ser Asp Asn Ala Lys Glu Leu Cys Lys Ala
225 230 235 240

val Ser val Ser Met Gly Leu Gly val Glu Ala Leu Glu His Leu Ser
245 250 255

Pro Gly Glu GIn Leu Arg Gly Asp Cys Met Tyr Ala Pro Leu Leu Gly
Page 11



val

Lys

Ala

305

Glu

Leu

Glu

Leu

Ile

385

Ala

Ala

Trp

Gly

Thr

Tyr

Ser

Pro

Gly

Glu

ser

Glu

Ala

Ala

370

Lys

Ala

Ala

His

Gly

Gly

Tyr

Ala

Pro

Tyr

Pro

275

Ser

Tyr

Leu

Leu

Ala

355

Gly

Leu

Gln

Gly

Thr

435

Gly

Gly

Thr

Pro

ser

515

ser

260

Ala

Leu

Ser

Gly

Pro

340

Ala

Pro

Glu

Cys

Pro

420

Leu

Gly

Gly

Arg

Gly

val

Leu

Pro

Cys

325

Ser

Tyr

Pro

Asn

Arg

Gly

Phe

Gly

Gly

Pro

485

val

Thr

Pro

Arg

Asp

Phe

310

Ser

Thr

GIn

Pro

Pro

390

Tyr

ser

Thr

Gly

Gly

Pro

Trp

Cys

Tyr

Pro

AsSp

Lys

Gly

Leu

ser

Pro

375

Leu

Gly

Gly

Ala

Gly

Gln

Tyr

val

Gly

1-SEQUENCE LISTINGS

265

Thr Pro Cys Ala Pro

280

Ser

Gly

Ser

Ser

Arg

360

Pro

Asp

ASp

ser

Glu

440

Gly

Gly

Gly

Pro

Lys

520

AsSp

Ala

Gly

Ala

Leu

345

Asp

Pro

Tyr

Leu

Pro

425

Glu

Gly

Glu

Leu

Met

Gly

Tyr

Ala

330

Tyr

Tyr

Pro

Gly

Ala

410

Ser

Gly

Gly

Ala

Ala

490

Gly

Glu

Lys

Thr

315

Ala

Lys

Tyr

Pro

ser

395

Ser

Ala

Gln

Gly

Met

Met

Ser
300
Lys
Gly
Ser
AsSn
His
380
Ala
Leu
Ala
Leu
Gly
460
Ala
Gln

val

Gly

Arg Leu Glu
Page 12

Leu
285
Thr
Gly
ser
Gly
Phe
365
Pro
Trp
His
Ala
TYyr
445
Gly
val
Glu
ser
Pro

525

Thr

270

Ala

Glu

Leu

Ser

350

Pro

His

Ala

Gly

Ser

430

Gly

Gly

Ala

Ser

Arg

510

Trp

Ala

Glu

ASp

Glu

Gly

Leu

Leu

Ala

Ala

Ala

415

Ser

Pro

Gly

Pro

Met

Arg

Cys

Thr

Gly

Thr

AsSp

Ala

Arg

Ala

400 .

Gly

Ser

Cys

Gly

Tyr

480

Phe

Pro

AsSp

Asp

N



His

545

Ile

Gly

Tyr

Lys

Thr

625

Glu

Gln

Phe

His

ASh

705

Ala

Ile

Ser

val

val

785

Pro

530

val

Cys

Ser

Leu

Asn

610

Leu

Glu

Lys

Leu

ASp

Glu

Leu

Gin

Phe

Phe

770

Arg

Gln

Leu

Gly

Cys

cys

595

cys

Gly

Gly

Leu

Asn

675

AsSh

Leu

Pro

TYr

Thr

755

Asn

Met

Glu

Pro

Asp

580

Ala

Pro

Ala

Glu

Thr

660

val

Asn

Gly

Gly

Ser

740

Asn

Glu

Arg

Phe

Ile

Glu

565

val

ser

sSer

Arg

Ala

645

val

Leu

Gln

Glu

Phe

725

Trp

val

TYr

His

Leu

Asp

550

Ala

Phe

Arg

cys

Lys

630

Ser

Ser

Glu

Pro

Arg

710

Arg

Met

Asn

Arg

Leu

790

Cys

535

Tyr

ser

Phe

Asn

Arg

Leu

Ser

His

Ala

Asn

Gly

Ser

Met

775

Ser

Met

1-SEQUENCE LISTINGS

Tyr Phe Pro

Gly

Lys

Asp

600

Leu

Lys

Thr

Ile

Ile

680

sSer

Leu

Leu

Leu

Arg

His

Gln

Lys

Cys

Arg

585

Cys

Arg

Lys

Thr

Glu

665

Glu

Phe

val

His

Met

745

Met

Lys

Glu

His

570

Ala

Thr

Lys

Leu

Ser

650

Gly

Pro

Ala

His

val

730

val

Leu

Ser

Phe

540

Pro GIn Lys

555

Tyr

Ala

Ile

Cys

Tyr

Gly

Ala

val

715

Asp

Phe

Tyr

Arg

Gly
795

Gly

Glu

Asp

Tyr

620

AsSn

Thr

Glu

val

Leu

700

val

Asp

Ala

Phe

Met

780

Trp

Leu Leu Leu
Page 13

Ala

Gly

Leu

Glu

Cys

val

685

Leu

Lys

GIn

Met

Ala

765

Tyr

Leu

Phe

Thr

Leu

Lys

590

Phe

Ala

Lys

Glu

Gln

670

Cys

Ser

Trp

Met

Gly

Pro

Ser

Gln

Ser

cys

Thr

575

GlIn

Arg

Gly

Leu

Thr

655

Pro

Ala

Ser

Ala

Ala

735

Trp

Asp

Gln

Ile

Ile

Leu

560

Cys

Lys

Arg

Met

GIn

640

Thr

Ile

Gly

Leu

LysS

val

Arg

Leu

Cys

Thr

800

Ile



Pro val

Asn Tyr

Pro Thr
850

ser val
865

Leu Ile

Glu Ile

Pro Ile

<210>
<211>
<212>
<213>
<400>
Met Glu
1

Lys Thr

Ala Ile

Pro Pro
50

Arg Arg
65

805

Asp g1y Leu LyS Asn

Ile Lys Glu Leu Asp
835

Ser Cys Ser Arg Arg

GIn Pro Ile Ala Arg
870

Lys Ser His Met val
885

Ile Ser val Gin val
900

Tyr Phe His Thr Gin
915

6

902

PRT

Rattus norvegicus

6
val GIn Leu Gly Leu
5

Tyr Arg Gly Ala Phe
20g

ggn Asn Pro Gly Pro

Gly Ala Cys Leu g}n

Arg Gln Gln His Pro
70

Arg Gly Thr Thr Gly Tyr Leu

GIn GIn

Glu Pro

85

GIn Ser Ala ser Glu
100

Gly Ala Ala Thr Ala

Gln

Arg

Phe

Glu

Ser

Pro

Gly

Gln

Arg

40

Gln

Glu

Ala

Gly

Pro
120

1-SEQUENCE LISTINGS

Lys Phe

825

Ile

Tyr

Leu

val

Lys

Arg

Asn

25

His

Arg

ASp

Leu

His

105

Gly

810

Ile

Gln

His

val

10

Leu

Pro

Gln

Gly

Glu

20

Pro

Phe Asp Glu Leu

Ala

Leu

Gln

875

Phe

Leu

Tyr

Phe

Glu

Glu

ser
75

Glu

Glu

Cys

Thr

860

Leu

Pro

Ser

Pro

GIn

Ala

Thr

60

Pro

Glu

ser

Lys Gly Leu

page 14

Lys
845
Lys
Thr

Glu

Gly

Arg

Ser

Ala

45

ser

GIn

Gln

Gly

Pro
125

830

Arg

Leu

Phe

Met

Pro

val

30

ser

Pro

Ala

Gln

cys

110

Gln

815

Arg

Lys

Leu

Asp

Met

895

val

Pro

15

Arg

Ile

Arg

His

Pro

95

Leu

Gln

Met

Asn

Asp

Leu

880

Ala

Lys

ser

Ala

Arg

Ile

80

Ser

Pro

Pro

)

)



Pro

Leu

145

Lys

Gln

Gln

Glu

ASD

225

val

Glu

Pro

Leu

TYr

305

Leu

Ile

Ala

Gly

Leu
385

Ala

130

Leu

ASp

GlIn

Gln

Ala

210

Ser

ser

Gln

Ala

ser

290

ser

Gly

Pro

Ala

Pro

370

Glu

Pro

Gly

Ile

GlIn

GIn

195

Thr

Thr

Met

Leu

val

275

Leu

ser

Cys

Ser

Tyr

355

Pro

Asn

Pro Asp GIn

Pro

Leu

Gln

180

Glu

Gly

Ile

Gly

Arg

Arg

Asp

Phe

Ser

Ser

340

GlIn

His

Pro

Thr

Ser

165

Gln

val

Ala

Ser

Leu

245

Gly

Pro

Glu

Lys

Gly

Leu

Asn

Pro

Ser

Phe

150

Glu

GIn

Ile

Pro

Asp

230

Gly

ASp

Thr

Gly

Gly

310

Ser

Ser

Arg

Pro

Ala

Gln

Ser

Ser

215

Ser

val

Cys

Pro

Pro

295

Gly

ser

Leu

Asp

Pro

375

Tyr

1-SEQUENCE LISTINGS

Asp Ser Ala Ala

Gly

Gly

Gin

Glu

200

Ser

Ala

Glu

Met

Cys

280

Gly

Tyr

Glu

Tyr

TYr

360

Pro

Gly

Leu

Thr

GlIn

185

Gly

sSer

Lys

Ala

Tyr

265

Ala

Lys

Ala

Ala

Lys

345

Tyr

Thr

Ser

ser

Met

170

Gln

Ser

Lys

Glu

L.eu

250

Ala

Pro

Gly

Lys

Asn

His

Ser

155

Gln

Gln

Ser

Asp

Leu

235

Glu

Ser

Leu

Thr

Gly

Phe

Pro

Pro Ser
140

Cys Ser

Leu Leu

GIn Gln

Ser val
205

ser Tyr
220

Cys Lys

His Leu

Leu Leu

Ala Glu
285

Glu Glu
300

Leu Glu
Ser Gly
Ala val
Pro Leu

365

His Ala
380

Ala Trp Ala Ala

395
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Thr

Ala

Gln

Gln

190

Arg

Leu

Ala

ser

Gly

Cys

Thr

Gly

Thr

Arg

Ala

Leu

Asp

Gln

175

GIn

Ala

Gly

val

Pro

255

Gly

Lys

Ala

Glu

Leu

335

Glu

Leu

Ile

Ala

Ser

Ile

160

Gln

Gln

Arg

Gly

Ser

240

Gly

Pro

Gly

Glu

Ser

320

Glu

Ala

Ser

Lys

Ala
400



Gln
Gly
Thr
Gly
Tyr
465
Ala
Pro
Tyr
val
Cys
545
ser
Leu
Asn
Leu
Glu
625

Lys

Leu

Cys
Pro
Leu
Gly
Thr
ser
ser
ser
Leu
530
Gly
cys
cys
Cys
Gly
610
Gly

Met

Asn

Arg

ser

Phe

435

ser

Arg

Glu

Pro

Asp

Lys

Ala

Pro

595

Ala

Glu

Thr

val

Tyr

Thr

420

Thr

Ser

Pro

val

Ser

500

Pro

Ile

Glu

val

ser

580

Ser

Arg

Asn

val

Leu
660

Gly

Ala

Ser

Pro

Tyr

Asp

Ala

Phe

565

Arg

cys

Lys

Ser

Ser

645

Glu

Asp

Ser

Glu

Pro

Gln

470

Tyr

val

Gly

Tyr

Ser

550

Phe

Asnh

Arg

Leu

ser

630

His

Ala

Leu

Pro

Glu

Ser

455

Gly

Pro

Lys

Asp

Tyr

535

Gly

Lys

ASp

Leu

Lys

615

Ala

Ile

Ile

1-SEQUENCE LISTINGS

Ala Ser Leu His Gly Gly
410

Pro

Gly

Asp

Leu

Gly

Ser

Met

520

Phe

cys

Arg

Cys

Lys

Gly

Glu

Glu

Ala

425

GlIn

Ala

Ala

Gly

Glu

505

Arg

Pro

His

Ala

Thr

585

Lys

Leu

ser

Gly

Pro
665

Thr

Leu

Gly

Ser

val

490

Met

Leu

Pro

Tyr

Ala

570

Ile

Cys

Gly

Pro

Tyr
650

Ala

Tyr

Pro

Gln

475

val

Gly

Asp

GlIn

Gly

Glu

Asp

Tyr

Asn

Thr

635

Glu

ser

Gly

val

460

Glu

Asn

Pro

Ser

Lys

Ala

Gly

Lys

Glu

Leu

620

Glu

Cys

Gly val val

Page 16

Ser

Pro

445

Ala

Gly

Arg

Trp

Thr

525

Thr

Leu

Lys

Phe

Ala

605

Lys

Asp

Gln

Cys

Ser

Ser

430

Gly

Pro

Asp

val

Met

510

Arg

Cys

Thr

Gln

590

Gly

Leu

Pro

Pro

Ala
670

val

415

Trp

Gly

Tyr

Phe

Pro

495

Glu

Asp

Leu

Cys

Arg

Met

Gln

Ser

Ile

655

Gly

Ala

His

Gly

Gly

Ser

480

TY"r

Asn

His

Ile

Gly

560

Tyr

Lys

Thr

Glu

Gln

640

Phe

N



Asp

Glu

Leu

705

Gln

Phe

Phe

Arg

Gln

785

val

Tyr

Thr

val

Ile

865

Ile

Ile

Asn

Leu

690

Pro

Tyr

Thr

Asn

Met

770

Glu

ASp

Ile

ser

Gln

850

Lys

Ile

Tyr

<210>
<211>
<212>
<213>

<400>

Asn
675
Gly
Gly
Ser
Asn
Glu
755
Arg
Phe
Gly
Lys
Ccys
835
Pro
sSer

ser

Phe

7
899
PRT

Gln

Glu

Phe

Trp

val

740

Tyr

His

Leu

Leu

Glu

820

ser

Ile

His

val

His
900

Pro

Arg

Arg

Met

725

Asn

Arg

Leu

Cys

LyS

805

Leu

Arg

Ala

Met

Gln

885

Thr

Mus muscuius

7

Asp

GIn

Asn

710

Gly

Ser

Met

Ser

Met

790

Asn

AsSp

Arg

Arg

val

870

val

Gln

Ser

Leu

695

Leu

Leu

Arg

His

Gln

775

Lys

Glin

Arg

Phe

Glu

855

ser

Pro

1-SEQUENCE LISTINGS

Phe Ala Ala Leu Leu Ser

680

val

His

Met

Met

Lys

760

Glu

Ala

Lys

Ile

Tyr

840

Leu

val

Lys

His

val

val

Leu

745

Ser

Phe

Leu

Phe

Ile

825

Gln

His

ASp

Ile

val

Asp

Phe

730

Tyr

Arg

Gly

Leu

Phe

810

Ala

Leu

Gln

Phe

Leu
890

val

715

Ala

Phe

Met

Trp

Leu

795

Asp

Cys

Thr

Phe

Pro

875

Ser

Lys

700

GIn

Met

Ala

Tyr

Leu

780

Phe

Glu

Lys

Lys

Thr

860

Glu

Gly
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685

Trp

Met

Gly

Pro

ser

765

Gln

ser

Leu

Arg

Leu

845

Phe

Met

Lys

Ser

Ala

Ala

Trp

Asp

750

Gin

Ile

Ile

Arg

LyS

Leu

Asp

Met

val

Leu

Lys

val

Arg

Leu

Cys

Thr

Ile

Met

815

Asn

Asp

Leu

Ala

Lys
895

Asn

Ala

Ile

720

Ser

val

val

Pro

Pro

800

Asn

Pro

Ser

Leu

Glu

880

Pro



Met

Lys

Ala

Pro

Arg

65

Arg

Gln

Glu

Pro

Leu

145

Lys

Gln

GlIn

Gly

Ile

225

Gly

Arg

Glu

Thr

Ile

Pro

50

Arg

Gly

GlIn

Pro

Ala

130

Leu

Asp

Gln

Glu

Ala

210

ser

Leu

Gly

val

Tyr

GlIn

35

Gly

Arg

Pro

Gln

Gly

Pro

Gly

Ile

Gin

val

195

Pro

Asp

Gly

Asp

Gln

Arg

20

Asn

Ala

Gln

Thr

Ala

100

Ala

Pro

Pro

Leu

Gln

180

Ile

ser

Ser

val

Cys
260

Leu

Gly

Pro

Cys

GlIn

Gly

85

Ala

Ala

AsSp

Thr

Asn

165

Gln

Ser

ser

Ala

Glu

245

Met

Gly

Ala

Gly

Leu

His

70

Tyr

ser

Thr

Gln

Phe

150

Glu

His

Glu

Ser

Lys

230

Ala

TYr

Leu

Phe

Pro

Gln

55

Thr

Leu

Glu

Ala

Asp

Pro

Ala

Gln

Gly

Lys

215

Glu

Leu

Ala

1-SEQUENCE LISTINGS

Gly Arg ¥81 Tyr Pro Arg

Gln

Arg

40

Gln

Glu

Ala

Gly

Pro

120

Asp

Gly

Gly

Gln

Ser

200

Asp

Leu

Glu

ser

Asn

25

His

Arg

Asp

Leu

His

105

Gly

Ser

Leu

Thr

Gln

185

Ser

Ser

Ccys

His

Leu
265

Leu

Pro

Gln

Gly

Glu

90

Pro

Lys

Ala

Ser

Met

170

His

Ala

Tyr

Lys

Leu

250

Leu

Phe Gln

Glu Ala

Glu Thr
60

ser Pro
75

Glu Glu
Glu Ser
Gly Leu
Ala Pro

140
Ser Cys
155
Gln Leu
Gln Gln
Arg Ala
Leu Gly
Ala val
235

ser Pro

Gly Gly
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ser

Ala

45

Ser

Gln

GIn

Ser

Pro

125

Ser

Ser

Leu

His

Ser

Gly

Pro

Pro Pro Ser

val
30

Asn
Pro
Ala
Gln
Cys
110
GlIn
Thr
Ala
GIn
Gln
190
Glu
Asn
val

Glu

Pro
270

15

Arg

Ile

Arg

His

Pro

95

Leu

Gln

Leu

Asp

GlIn

175

Gln

Ala

ser

Ser

Gln

255

Ala

Glu

Ala

Arg

Ile

80

Ser

Pro

Pro

Ser

Ile

160

GlIn

Gln

The

Thr

Met

240

Leu

val

O



/_‘.

Arg

Asp

Phe

305

Ser

Ser

G1n

His

Pro

385

Tyr

Thr

Thr

Ser

Pro

465

val

Asn

Pro

Ile

Pro

Glu

290

Lys

Gly

Leu

ASnh

Pro

370

Leu

Gly

Gly

Ala

Ser

450

Pro

Trp

cys

Tyr

530

Thr

275

Gly

Gly

Ser

Ser

Arg

Pro

Asp

Asp

Ser

Glu

435

Pro

Gln

Tyr

val

Gly

Tyr

Pro

Pro

Gly

Ser

Leu

340

Asp

Pro

Tyr

Leu

Pro

420

Glu

Ser

Gly

Pro

LysS

500

Asp

Tyr

Cys

Gly

Tyr

Glu

325

Tyr

Tyr

Pro

Gly

Gly

Asp

Leu

Met

Phe

Ala

Lys

Ala

310

Ala

Lys

Tyr

Thr

Ser

390

Ser

Ala

Gln

Ala

Thr

470

Gly

Glu

Arg

Pro

Pro

Ser

295

Lys

Gly

ser

Asn

His

375

Ala

Leu

Thr

Leu

val

Met

Leu

Pro
535

1-SEQUENCE LISTINGS

Leu Pro Glu Cys Lys Gly Leu

280

Thr

Gly

Ser

Gly

Phe

360

Pro

Trp

His

Thr

Tyr

Pro

Gln

val

Gly

AsSp

520

Gln

Glu

Leu

ser

Ala

345

Pro

His

Ala

Gly

Ser

425

Gly

val

Glu

Asn

Pro

505

Ser

Lys

Glu

Glu

Leu

Ala

Ala

Pro

Ala

Ser

Arg

Trp

Thr

Thr

Thr

Asp

Ala

Arg

Ala

395

ser

Ser

Gly

Pro

Met

Arg

cys

Ala

300

Glu

Leu

Glu

Leu

Ile

380

Ala

val

Trp

Gly

Tyr

460

Tyr

Pro

Glu

Asp

Leu
540
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285

Glu

Ser

Glu

Ala

Ser

365

Lys

Ala

Ala

His

Gly

Gly

Ser

Tyr

Asn

His

525

Tle

Tyr

Leu

Ile

Ala

350

Gly

Leu

GlIn

Gly

Thr

430

Gly

Tyr

Ala

Pro

Tyr

510

val

Cys

Pro

ser

Gly

Pro

335

Ala

Pro

Glu

Cys

Pro

415

Leu

Gly

Thr

Ser

Ser

495

Ser

Leu

Gly

Leu

Ser

320

ser

Tyr

Pro

Asn

Phe

Ser

Arg

Glu

480

Pro

Gly

Pro

Asp



Glu

545

val

Ser

Ser

Arg

Asn

625

val

Leu

GlIn

Glu

Phe

705

Trp

val

Tyr

His

Leu

785

Leu

Ala

Phe

Arg

cys

Lys

610

Ser

ser

Glu

Pro

Met

Asn

Arg

Leu

770

Cys

Lys

Ser

Phe

Asn

595

Leu

AsSh

His

Ala

Asp

Gln

Asn

Gly

Ser

Met

755

Ser

Met

Asn

Gly

Lys

580

Leu

Lys

Ala

Ile

Ile

660

Ser

Leu

Leu

Leu

Arg

740

His

Gln

Lys

GlIn

Cys

Arg

565

cys

Arg

Lys

Gly

Glu

645

Glu

Phe

val

His

Met

725

Met

Lys

Glu

Ala

His

550

Ala

Thr

Lys

Leu

ser

630

Gly

Pro

Ala

His

val

710

val

Leu

ser

Phe

Leu

790

Phe

Tyr

Ala

Ile

Cys

Gly

Pro

Tyr

Gly

Ala

val

695

Asp

Phe

Tyr

Arg

Gly

Leu

Phe

1-SEQUENCE LISTINGS

Gly Ala Leu Thr Cys Gly
555

Glu

Asp

Tyr

600

Asn

Thr

Glu

val

Leu

680

val

Asp

Ala

Phe

Met

760

Trp

Leu

Asp

Gly

Lys

585

Glu

Leu

Glu

Cys

val

665

Leu

Lys

Gln

Met

Ala

745

TYyr

Leu

Phe

Glu

Lys

570

Phe

Ala

Lys

Asp

Gln

650

Cys

ser

Trp

Met

Ser

Gln

ser

Leu
810

GlIn

Arg

Gly

Leu

Pro

635

Pro

Ala

ser

Ala

Ala

715

Trp

ASp

Glin

Ile

Ile

795

Arg

Lys

Arg

Met

Gln

620

ser

Ile

Gly

Leu

Lys

700

val

Arg

Leu

Cys

Thr

780

Ile

Met
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Tyr

Lys

Thr

605

Glu

Gln

Phe

His

Asn

685

Ala

Ile

ser

val

val

765

Pro

Pro

Asn

Ser

Leu

Asn

590

Leu

Glu

Lys

Leu

Leu

Glin

Phe

Phe

750

Arg

Gln

val

Tyr

cys

Cys

575

Cys

Gly

Gly

Met

Asn

655

Asn

Leu

Pro

Tyr

Thr

735

Asn

Met

Glu

Asp

Ile
815

Lys

Ala

Pro

Ala

Glu

Thr

640

val

Asn

Gly

Gly

Ser

720

Asn

Arg

Phe

)

)



Glu Leu Asp Arg Ile Ile
820

ser Arg Arg Phe Tyr GIn
835

Ile Ala Arg Glu Leu His
850

His Met val Ser val Asp
865 870

val GIn val Pro Lys Ile
885

His Thr Gln

<210> 8

<211> 907

<212> PRT

<213> canis familiaris

<400> 8
?et Glu val GlIn Eeu Gly

Lys Thr Tyr ggg Gly Ala

val Ile ggn Asn Pro Gly

Pro Pro Gly Ala His Leu
50

Glu Thr Ser Pro Arg Gln
65 70

Ser Pro Gln Ala g1n ser
5

Glu Glu Gln Gln Pro Ser
100

Glu Ser Ala Cys val Pro
115

Gly Leu GIn GIn GIn GIn
130

Ala

Leu

GIn

855

Phe

Leu

Leu

Phe

Pro

Gln

55

Gln

Arg

Gln

Glu

Pro
135

Cys Lys Arg Lys Asn Pro Thr
825

Thr
840
Phe

Pro

ser

Gly

GlIn

Arg

40

Gln

GIn

Gly

Gln

Pro

120

Ala

1-SEQUENCE LISTINGS

Lys

Thr

Glu

Gly

Arg

Asn

25

His

GIn

GIn

Pro

Pro

Leu
Phe

Met

Lys
890

val
10

Leu
Pro
Gln
Gln
Thr
90

Ser

val

Pro

Leu

Asp

Met

875

val

Tyr

Phe

Glu

Gln

GlIn

75

Gly

Ala

Thr

Asp

ASp

Leu

860

Ala

Lys

Pro

GIn

Ala

Gln

60

Gln

TYyr

ser

Ser

Glu
140
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Ser
845
Leu

Glu

Pro

Arg

sSer

val

45

GlIn

Gly

Leu

Lys

Ala

125

Asn

830

val

Ile

Ile

Ile

Pro

val

30

ser

GlIn

Asp

Ala

Gly

Thr

Asp

Ser

Gln

Lys

Ile

Tyr
895

Pro

15

Arg

Ala

GIn

Asp

Leu

95

His

Gly

Ser

cys

Pro

ser

ser

880

Phe

ser

Gly
80

Asp
Pro

Lys

Ala



Ala

145

ser

GlIn

Gln

ser

Lys

225

Glu

Leu

Ala

Ala

Glu

305

Leu

Ser

Ala

Pro

His

385

Ala

Pro

Cys

Leu

Gln

ser

210

Asp

Leu

Glu

Pro

Glu

290

Glu

Asp

Gly

Leu

Leu

370

Thr

Ala

Ser

Ser

Leu

Gln

195

Ser

ser

Cys

His

Leu

275

Cys

Thr

Gly

Thr

Asp

355

Ser

Arg

Ala

Thr

Thr

Gln

180

Gln

Gly

Tyr

Lys

Leu

260

Leu

Lys

Ala

Asp

Leu

340

Glu

Leu

Ile

Ala

Leu

Gln

Arg

Leu

Ala

245

ser

Gly

Gly

Glu

Ser

325

Glu

Ala

Gly

Lys

Ala
405

Ser

150

Leu

Gln

GIn

Ala

Gly

val

Pro

Gly

sar

Tyr

310

Leu

Met

Ala

Gly

Leu

390

Gln

Leu

Lys

Arg

Gln

215

Gly

Ser

Gly

Pro

Leu

295

Ser

Gly

Pro

Ala

Pro

375

Glu

cys

ASp

Gln

Gln

200

Glu

Ser

val

Glu

Pro

280

Leu

Pro

Cys

Ser

Tyr

360

Pro

AsSn

Arg

1-SEQUENCE LISTINGS
Leu Gly Pro Thr Phe Pro

Ile

Gln

185

Gln

Ala

ser

Ser

Gln

265

Ala

AsSp

Phe

Ser

Thr

345

Gln

Pro

Pro

Tyr

Leu

170

Gln

Gln

Ala

Thr

Met

250

Leu

val

ASp

Lys

Ser

330

Leu

ser

His

Leu

155

ser

GIn

Glu

Gly

Ile

235

Gly

Arg

Arg

Gly

Ala

315

Ser

ser

Arg

Pro

AsSD

395

ASp

Glu

GlIn

val

Ala

220

Ser

Leu

Gly

Pro

Pro

300

Gly

Ser

Leu

ASp

Pro

380

Tyr

Leu
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Ala

GIn

val

205

Ser

Asp

Gly

Asp

Cys

285

Gly

Tyr

Glu

Tyr

Tyr

365

Pro

Gly

Ala

Gly

Gly

Gln

190

Ser

Thr

Ser

val

Cys

270

Ala

Lys

Ala

Ala

Lys

Tyr

Pro

ser

Ser

Leu

Thr

175

Gln

Glu

sSer

Ala

Glu

255

Met

Pro

Gly

Lys

Gly

Ser

Asn

His

Ala

Leu
415

ser

160

Met

Gln

Gly

Ser

Lys

240

Ala

Tyr

Leu

Thr

Gly

Gly

Phe

Pro

@,

P
N



Gly

Ser

Gly

val

465

Glu

ser

Ser

Thr

Gly

Lys

Glu

Leu

625

Glu

Cys

val

Ala

ser

Pro

450

Ala

Gly

Arg

Trp

Ala

530

Thr

Leu

Lys

Phe

Ala

610

Lys

Glu

Gln

Cys

Gly

ser

435

Cys

Pro

Asp

val

Met

515

Arg

cys

Thr

Gln

Arg

Gly

Leu

Pro

Pro

Ala
675

Ala

420

Trp

Gly

Tyr

Phe

Pro

500

Glu

Asp

Leu

Cys

Lys

580

Arg

Met

Gln

Thr

Ile

660

Gly

Ala

His

Gly

Gly

Pro

485

Phe

ser

His

Ile

Lys

Thr

Glu

Gln

645

Phe

His

Gly

Thr

Ser

Tyr

Pro

Pro

TYr

val

cys

550

ser

Leu

Asn

Leu

Glu

630

Lys

Leu

ASp

Pro

Leu

Gly

Thr

Pro

Ser

Ser

Leu

535

Gly

Cys

Cys

Cys

Gly

Gly

Leu

Asn

Asn

1-SEQUENCE LISTINGS
Ser Ser Gly Ser Pro Ser Ala

425

Phe Thr Ala

440

Gly

Arg

ASp

Pro

Gly

Pro

Asp

Lys

Ala

Pro

600

Ala

Glu

Thr

val

Asn
680

Gly

Pro

val

Ser

505

Pro

Ile

Glu

val

ser

585

ser

Arg

Ala

val

Leu

665

Gln

Ser

Pro

Cys

Tyr

Asp

Ala

Phe

570

Arg

Cys

Lys

ser

Ser

650

Glu

Pro

Glu

Ala

Gln

475

Tyr

val

Gly

Tyr

Ser

555

Phe

Asn

Arg

Leu

Asn

635

His

Ala

AsSp

Glu

Gly

Gly

Pro

Lys

Asp

TYr

540

Gly

LyS

Asp

Leu

Lys

620

val

Ile

Ile

Ser
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Gly

445

Asp

Leu

Gly

Ser

Met

525

Phe

Cys

Arg

Cys

Lys

Thr

Glu

Glu

Phe
685

430

GlIn

Gly

Ala

Gly

Glu

510

Arg

Pro

His

Ala

Thr

590

Lys

Leu

Ser

Gly

Pro

670

Ala

Thr

Leu

Gly

Gly

val

495

Met

Leu

Pro

Tyr

Ala

575

ITe

cys

Gly

Pro

TYr

655

Gly

Ala

Thr

Tyr

Ser

Gln

480

val

Gly

Glu

GIn

Gly

560

Glu

Asp

Tyr

Asn

Thr

640

Glu

val

Leu



Leu

705

Gln

Met

Ala

Tyr

Leu

785

Phe

Glu

Lys

Lys

Thr

865

Glu

Gly

Ser

690

Trp

Met

Gly

Pro

ser

770

Gln

Ser

Leu

Arg

Leu

850

Phe

Met

Lys

<210>
<211>
<212>
<213>

<400>

Ser

Ala

Ala

Trp

755

Gln

Ile

Ile

Arg

Asp

Met

val

9
912
PRT

Leu

Lys

val

Cys

Thr

Ile

Met

820

Asn

Asp

Leu

Ala

Lys
900

Asn

Ala

Ile

725

Ser

val

val

Pro

Pro

805

Asn

Pro

ser

Leu

Glu

885

Pro

Glu

Leu

710

Gln

Phe

Phe

Arg

Gln

790

val

Tyr

Thr

val

Ile

870

Ile

Ile

Crocuta crocuta

9

Met Glu val Gln Leu Gly

1

5

Lys Thr Tyr Arg Gly Ala

Leu

695

Pro

Tyr

Thr

Asn

Met

775

Glu

Asp

Ile

ser

Gln

855

Lys

Ile

Tyr

Leu

Phe

Gly

ser

Asn

Glu

760

Arg

Phe

Gly

Lys

Cys

840

Pro

ser

Ser

Phe

Gly

GIn

1-SEQUENCE LISTINGS
Gly Glu Arg Gln Leu val

Phe

Trp

val

745

Tyr

His

Leu

Leu

Glu

825

Ser

Ile

His

val

His
905

Arg

Asn

Arg

Met

730

Asn

Arg

Leu

Cys

Lys

Leu

Arg

Ala

Met

Gln

890

Thr

val
10

Asn

715

Gly

Ser

Met

ser

Met

795

Asn

AsSp

Arg

Arg

val

875

val

Gln

700

Leu

Leu

Arg

His

GIn

780

Lys

Gln

Arg

Phe

Glu

860

Ser

Pro

His

Met

Met

Lys

765

Glu

Ala

Lys

Ile

Tyr

845

Leu

val

Lys

His

val

val

Leu

750

Ser

Phe

Leu

Phe

Ile

830

GIn

His

Asp

Ile

val

Asp

Phe

735

Tyr

Arg

Gly

Leu

Phe

815

Ala

Leu

Gln

Phe

Leu
895

val

ASp

720

Ala

Phe

Met

Trp

Leu

800

Asp

Cys

Thr

Phe

Pro

880

ser

Tyr Pro Arg Pro Pro Ser
15

Leu Phe Gln Ser val Arg Glu
Page 24



val

Pro

GlIn

65

Gly

Asp

Glu

Gly

Ala

145

Ser

Gln

Gln

val

Ala

225

Ser

Leu

Gly

Pro

Ile

Pro

50

His

ser

Glu

ser

Leu

130

Pro

Cys

Leu

Glin

val

210

Pro

Asp

Gly

Asp

Cys

Gln

35

Gly

Glu

Pro

Glu

Ser

Ser

Leu

Gln

195

ser

Thr

Ser

val

Cys

275

Ala

20

Asn

Ala

Thr

Gln

Gln

100

Cys

Gln

Thr

Thr

GlIn

180

GIn

Glu

Ser

Ala

Glu

260

Met

Pro

Pro

Arg

Ser

Arg

85

Gln

val

Gln

Leu

Asp

Arg

GlIn

Gly

Ser

Lys

245

Ala

Tyr

Leu

Gly

Leu

Pro

70

Pro

Pro

Pro

Gln

Ser

150

Leu

Gln

GlIn

Gly

Lys

230

Glu

Leu

Ala

Thr

Pro

Gln

55

Arg

ser

Ser

Glu

Pro

135

Leu

Lys

Arg

Gln

Ser

215

Asp

Leu

Glu

Pro

Glu

1-SEQUENCE LISTINGS

25

Arg His Pro Glu
40

Gln

Arg

Arg

GlIn

Pro

120

Ala

Leu

Asp

Gln

Gln

200

Ser

Ser

Cys

His

Leu

280

Cys

GlIn

Gin

Gly

His

105

val

Pro

Gly

Ile

Gly

Tyr

Lys

Leu

265

Leu

Lys

His

Gin

Pro

90

GIn

Ala

Pro

Pro

Leu

170

Gln

Gln

Arg

Leu

Ala

250

ser

Gly

Gln

GIn

75

Thr

Ser

Met

Asp

Thr

155

ser

Gln

Gln

Ala

Gly

val

Pro

Gly

Ala

His

60

GIn

Ser

Ala

Ser

Glu

140

Phe

Glu

Gln

Gin

Ser

Gly

Pro

Gly Ser val
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Thr

45

Gln

GlIn

Tyr

Lys

Arg

Asp

Pro

Ala

Arg

GIn

205

Glu

ser

val

Glu

Pro

285

Leu

30

Ser

GIn

Pro

Leu

Gly

Thr

Asp

Gly

Gly

GIn

190

Gln

Ala

Ser

Ser

Gln

270

Pro

Asp

Ala

Gln

Glu

Ala

95

His

Gly

Ser

Leu

Thr

175

Gin

GlIn

Ala

Thr

Met

255

Leu

val

Asp

Ala

His

Asp

80

Leu

Pro

Lys

ser
160

Met

Gly

Ile

240

Gly

Arg

Cys

Gly



Pro
305
Gly
Ser
Leu
Asp
Pro
385
Tyr
Leu
Pro

Glu

Pro
Lys
Asp
Tyr
545

Gly

290

Ser
Tyr
Gln
Tyr
30
ser
Gly
Ala

Ser

Leu
Gly
ser
Met
530

Phe

cys

Lys

Ala

Ala

Lys

Tyr

Pro

Ser

Ser

Ala

435

Gln

Ser

Thr

Gly

Glu

515

Arg

Pro

His

Gly

Lys

Asn

His

Ala

Leu

420

Thr

Leu

val

Gly

val

500

Met

Leu

Pro

Tyr

Thr

Gly

Gly

Phe

Pro

Ala

Tyr

sSer

Gin

485

val

Gly

Glu

Gln

Gly

Glu

310

Leu

Ser

Thr

Gln

His

390

Ala

Gly

Ser

Gly

val

470

Glu

ser

Pro

Thr

295

Glu

ASp

Gly

Leu

Leu

375

Ala

Ala

Gly

Ser

Pro

455

Thr

Gly

Arg

Trp

Thr

535

Thr

Leu

1-SEQUENCE LISTINGS
300

Thr Ala Glu

Gly

Thr

360

Ser

Arg

Ala

Gly

Ser

440

Cys

Pro

Asp

Met

Met

520

Arg

cys

Thr

Asp

Leu

345

Glu

Leu

Ile

Ala

Ala

425

Trp

Gly

Tyr

Phe

Pro

505

Glu

AsSp

Leu

Cys

Ser

330

Glu

Ala

Ala

Lys

Ala

410

Ala

His

Gly

Gly

Pro

490

Tyr

ser

His

Ile

Tyr

315

Leu

Ile

Ala

Gly

Leu

395

GIn

Gly

Thr

ser

TYr

475

Pro

Pro

Tyr

val

Cys
555

Ser

Gly

Pro

Ala

Pro

380

Glu

Cys

Pro

Leu

Gly

460

Thr

Pro

Ser

Ser

Leu

540

Gly

Gly Ser Cys
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Pro Phe Lys

cys

Ser

Tyr

365

Pro

Asn

Arg

Gly

Phe

445

Gly

Arg

Asp

Ala

Gly

Pro

Asp

Lys

Ser

Thr

350

Gln

Pro

Pro

TYr

Ser

430

Thr

Gly

Pro

val

ser

510

Pro

Ile

Glu

val

Gly

335

Leu

Ser

Pro

Leu

Gly

Ala

Gly

Gln

Tyr

Asp

Ala

Phe

Thr

320

Ser

Ser

Arg

Pro

ASp

Ser

Glu

Thr

Glin

480

Tyr

val

Gly

Tyr

ser

560

Phe

@,



Lys

Asp

Leu

Lys

625

Thr

Ile

Ile

Ser

Leu

705

Leu

Leu

Arg

His

Gln

785

Lys

Gln

Arg

Arg

Cys

Arg

610

Lys

Thr

Glu

Glu

Phe

690

val

His

Met

Met

Lys

Glu

Ala

Lys

Ile

Ala

Thr

595

Lys

Leu

Ser

Gly

Pro

675

Ala

His

val

val

Leu

755

ser

Phe

Leu

Phe

Ile

Ala

580

Ile

cys

Gly

Pro

Tyr

660

Gly

Ala

val

Asp

Phe

740

Tyr

Arg

Gly

Leu

Phe

820

Ala

565

Glu

Asp

Tyr

Asn

Thr

645

Glu

val

Leu

val

Asp

725

Ala

Phe

Met

Trp

Leu

805

Asp

Cys

Gly

Lys

Glu

Leu

630

Glu

Cys

val

Leu

Lys

710

Gln

Met

Ala

Tyr

Leu

790

Phe

Glu

Lys

Lys

Phe

Ala

615

Lys

Glu

Gln

Cys

Ser

695

Trp

Met

Gly

Pro

Ser

775

Gln

Ser

Leu

Arg

1-SEQUENCE LISTINGS

570

GIn Lys Tyr Leu Cys Ala Ser

585

Arg Arg Lys

600

Gly

Leu

Thr

Pro

Ala

680

Ser

Ala

Ala

Trp

Ile

Ile

Arg

Lys

Met

Gln

Thr

Ile

665

Gly

Leu

Lys

val

Cys

Thr

Ite

Met

825

Ash

Thr

Glu

Gln

650

Phe

His

Asn

Ala

Ile

730

ser

val

val

Pro

Pro

810

Asn

Asn

Leu

Glu

635

Lys

Leu

AsSp

Glu

Leu

715

Glin

Phe

Phe

Arg

Gin

795

val

Tyr

Cys

Leu

Asn

Asn

Leu

700

Pro

Tyr

Thr

Asn

Met

780

Glu

ASp

Ile

Pro Thr Ser
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Pro

605

Ala

Giu

Thr

val

Asn

685

Gly

Gly

ser

AsSnh

Glu

765

Arg

Phe

Gly

Lys

Cys

590

Pro

Arg

Ala

val

Leu

670

GlIn

Glu

Phe

Trp

val

750

Tyr

His

Leu

Leu

Asp

830

ser

575

Arg

Cys

Arg

Ser

Ser

655

Glu

Pro

Arg

Arg

Met

735

Asn

Arg

Leu

Cys

Lys

815

Leu

Arg

Asn

Arg

Leu

Ser
640

Asp

Gln

Asn

720

Gly

Ser

Met

ser

Met

800

Asn

Asp

Arg



835

Phe Tyr Gln Leu

850

Glu Leu His Gln

865

Thr

Lys

Leu
855

Phe Thr Phe

870

Ser val Asp Phe Pro Glu

Pro Lys Ile Leu

<210>
<211>
<212>
<213>

<400>

10
884
PRT

900

885

Met

Ser Gly Lys

Eulemur fulvus

10

Met Glu val Gln

1

Lys

val

Pro

Gln

65

Arg

GIn

Glu

Pro

Leu

145

LysS

Thr

Ile

Pro

50

Gln

Gly

Gln

Pro

Ala

130

Leu

Asp

Tyr

Gln

35

Gly

Gln

Pro

Gln

Gly

Ile

Arg

20

Asn

Ala

Gln

Thr

Ser

100

Ala

Ser

Pro

Leu

Leu Gly Leu
5

Gly

Pro

Arg

GlIn

Gly

85

Ala

Ala

Asp

Thr

ser
165

Ala

Gly

Leu

Gln

70

Tyr

Leu

Ala

Glu

Phe

150

Glu

Phe

Pro

Gln

55

Gly

Leu

Glu

Ala

Asp

Pro

Ala

840

Leu
Asp
Met

val

Gly
GlIn
Arg
40

Gln
Glu
Ala
Cys
Ala
120
Asp

Gly

Gly

1-SEQUENCE LISTINGS

Asp Ser val

Leu

Ala

Lys
905

Arg

Asn

25

His

Gln

Asp

Leu

His

105

Ser

Ser

Leu

Thr

Leu
Glu

890

Pro

val

10

Leu

Pro

Gln

Gly

Asp

90

Pro

Lys

Ala

Ser

Ile
875
Ile

Ile

TYIr

Phe

Glu

Glu

ser

75

Glu

Glu

Gly

val

ser
155

GlIn

860

Lys

Ile

Tyr

Pro

Gln

Ala

Thr

60

Pro

Glu

Ser

Leu

Pro

140

Cys

Met Gln Leu

170
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845

Pro

Ser

ser

Phe

Arg

Ser

Ala

45

ser

GlIn

Gln

Gly

Gln

125

Ser

ser

Leu

Ile

His

val

His
910

Pro

val

30

Ser

Pro

Ala

Gln

Cys

110

Gln

Thr

Ala

Gln

Ala

Met

Gln

895

Thr

Pro

15

Arg

Ala

Pro

Glin

Pro

95

val

Gln

l.eu

Asp

Gln
175

Arg

val

880

val

Gln

Ser

Glu

Ala

Gln

ser

80

Ser

Pro

Pro

Ser

Leu

160

Gln

C



Gln

Ala

Ser

ser

225

Gin

Ala

Leu

Thr

Ser

Pro

Glu

Cys

385

Pro

Leu

Gly

GIn

Ala

Thr

210

Met

Leu

val

Leu

Pro

290

cys

Ser

Tyr

Pro

Asn

370

Arg

Gly

Phe

Gly

Glu

Gly

Ile

Gly

Arg

Arg

Asp

275

Phe

Ser

Thr

Gln

Pro

355

Pro

Phe

Ser

Thr

Ala

180

Ala

Ser

Leu

Gly

Pro

260

AsSp

Lys

Gly

Leu

ser

340

Pro

Leu

Gly

Gly

Ala

420

Thr

val

Pro

Asp

Gly

Asp

245

Thr

Ser

Gly

Ser

Ser

325

Arg

Pro

Asp

Asp

Ser

405

Glu

ser

Ser

Thr

Ser

val

230

Cys

Pro

Ala

Ser

Ser

310

L.eu

Asp

Leu

Tyr

Leu

390

Pro

Glu

Glu

Glu

ser

Ala

215

Glu

Met

Cys

Asp

Tyr

295

Glu

Tyr

Tyr

Pro

Gly

Ala

ser

Gly

Ala

1-SEQUENCE LISTINGS

Gly Ser Ser Ser Gly Arg Ala

ser

200

Lys

Thr

Tyr

Ala

Lys

280

Thr

Ala

Lys

Tyr

Pro

360

ser

Ser

Ala

Gln

Gly

185

Lys

Glu

Leu

Ala

Pro

265

Gly

Gln

Gly

ser

Asn

345

His

ser

Leu

Ala

Leu

425

Ala

ASp

Leu

Glu

Pro

250

Leu

Thr

Gly

Ser

Gly

Phe

Pro

Trp

His

Ala

410

Tyr

val

Ser

cys

His

Leu

Ala

Glu

Leu

Ser

315

Ala

Pro

His

Ala

Gly

Ala

Gly

Thr

Tyr

Lys

220

Leu

Leu

Glu

Glu

Glu

300

Gly

Leu

Leu

Ala

Ala

380

Gly

Ser

Pro

Pro
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Leu

205

Ala

Ser

Gly

Cys

Pro

285

Gly

Thr

Glu

Ala

Gly

Ser

cys

Tyr
445

190

Gly

val

Pro

Gly

LysS

270

Ala

Glu

Leu

Glu

Leu

350

Ile

Ala

Ala

Trp

Arg

Gly

Ser

Gly

Pro

255

Gly

Glu

Ser

Glu

Ala

335

Ala

Lys

Ala

Thr

His

415

Gly

Tyr

Glu

Thr

val

Glu

240

Pro

ser

Tyr

Leu

Leu

320

Gly

Leu

Gln

Gly

Ser



Pro

Asp

Lys

545

Ala

Pro

Ala

Glu

Thr

625

val

Asn

Gly

Gly

ser
705

Pro

450

val

Ser

Pro

Ile

Glu

530

val

Ser

ser

Arg

Ala

610

val

Leu

GIn

Glu

Phe

690

Trp

Pro

Trp

Ccys

Tyr

Phe

Arg

Cys

Ser

Glu

Pro

Arg

Met

Gln

Tyr

val

Gly

500

Tyr

Ser

Phe

Asn

Ser

His

Ala

Asn

Gly

Gly

Pro

LYysS

Asp

Tyr

Gly

Lys

565

Leu

Lys

Ala

Ile

Ile

645

Ser

Leu

Leu

Leu

Leu

ser

470

Ser

val

Phe

Cys

Arg

Cys

Arg

Lys

Thr

Glu

630

Glu

Phe

val

His

Met
710

Ala

455

Gly

Glu

Arg

Pro

His

535

Ala

Thr

Lys

Leu

Ser

615

Gly

Pro

Ala

His

val

695

val

1-SEQUENCE LISTINGS

Gly GIn Glu Gly Asp Phe Pro Ala

val

Met

Leu

Pro

520

Tyr

Ala

Ile

Cys

Gly

600

Pro

Tyr

Gly

Ala

val

680

Asp

Phe

val

Gly

Glu

505

Gln

Gly

Glu

ASp

Tyr

585

AsSh

Thr

Glu

val

Leu

665

val

Asp

Ala

Ser

Pro

490

Thr

Lys

Ala

Gly

Lys

570

Glu

Leu

Glu

Cys

val

650

Leu

Lys

Gln

Met

Arg

475

Trp

Ala

Thr

Leu

Lys

555

Phe

Ala

Lys

Glu

Gln

635

cys

Ser

Trp

Met

Gly
715

460

val

Met

Arg

Cys

Thr

540

Gln

Arg

Gly

Leu

ser

620

Pro

Ala

Ser

Ala

Ala

700

Trp
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Pro Tyr Pro

Glu

Asp

Leu

525

Cys

Lys

Arg

Met

GlIn

605

ser

Ile

Gly

Leu

Arg

Ser

His

510

Ile

Gly

Tyr

Lys

Thr

590

Glu

Gln

Phe

His

AsSn

670

Ala

Ile

Ser

Tyr

495

val

Cys

Ser

Leu

Asn

575

Leu

Glu

Lys

Leu

AsSp

Glu

Leu

Gln

Phe

Pro

Ser

480

Ser

Leu

Gly

Cys

cys

560

Cys

Gly

Gly

Leu

Asn

640

Asn

Leu

Pro

Tyr

Thr
720

O

()



Asn

Glu

Arg

Phe

Gly

Lys

Cys

Pro

ser

ser

865

Phe

val

Tyr

His

Leu

770

Leu

Glu

Ser

Ile

His

850

val

His

<210>
<211>
<212>
<213>

<400>

Asn

Arg

Leu

755

Cys

Lys

Leu

Arg

Met

Gin

Thr

11
777
PRT

Ser

Met

740

Ser

Met

Asn

Asp

Arg

val

val

GIn

Arg

His

Gln

Lys

Gln

Glu

Ser

Pro

Met

Lys

Glu

Ala

LyS

790

Ile

Tyr

Leu

val

Lys
870

Leu

ser

Phe

Leu

775

Phe

Ile

Gln

His

Asp

855

Ile

1-SEQUENCE LISTINGS

Tyr Phe Ala Pro Asp Leu

Arg

Gly

Leu

Phe

Ala

Leu

GlIn

840

Phe

Leu

Lithobates catesbeiana

11

?et Glu val His é]e Gly Leu Gly

Lys Met Ile égg Gly Ala Phe Glu

Ala Leu GIn Gly Glu Arg Arg Ser
35 40

Pro Ile Ser Ala Cys val His Pro
55

Met

745

Trp

Leu

Asp

Cys

Thr

825

Phe

Pro

ser

Gly

Asn
25

730

Tyr Ser Gln

Leu

Phe

Glu

Lys

810

Lys

Thr

Glu

Gly

val
10

Leu

Gln

Ser

Leu

795

Arg

Leu

Phe

Met

Lys

Tyr

Phe

Ala Ala Ser

His

Pro

Thr

Ile

Ile

780

Arg

Lys

Leu

Asp

Met
860

val

Lys

Leu

Leu

Trp
60
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cys

Thr

765

Ile

Met

Asn

Asp

Leu

845

Ala

Lys

Gin

Ser

Asp

45

Asn

val

val

750

Pro

Pro

Asn

Pro

Ser

830

Leu

Glu

Pro

Pro

val

30

Thr

Glu

Phe

735

Arg

Gln

val

Tyr

Thr

815

val

Ile

Ile

Ile

Pro

15

Arg

Ser

Pro

Asn

Met

Asp
Ile

800

Ser

Lys

Ile

Tyr
880

Gly

Ser

Ser



Thr

65

Gln

Thr

Gly

Tyr

ser

145

Ala

His

Asp

Gln

Pro

225

Pro

Leu

Arg

Lys

Ser

305

Asn

Trp

Pro

Leu

Gly

Pro

130

val

Gly

Thr

Thr

Ser

210

Thr

Gly

Tyr

ASp

val

290

Arg

Trp

Thr

Asp

Ser

Met

115

Glu

ser

Glu

Met

Ser

195

Thr

Glu

Ser

Lys

TYyr

275

Glu

Tyr

His

Glu

Pro

ser

100

Pro

ser

Leu

Trp

Gly

Phe

Tyr

ASp

Leu

Pro

260

Tyr

ser

Ser

ser

val

Pro

85

Cys

Glu

Ile

Gly

Gln

165

Ala

Ser

Ser

Lys

245

Thr

Ser

Pro

Glu

Leu
325

Arg

70

Pro

Thr

Glu

Ser

Leu

150

Arg

Gln

GlIn

Ala

Gilu

230

Ser

Ala

Phe

Ile

Phe

310

Phe

Gly

Cys

Thr

Gly

Gly

Thr

TYyr

Arg

Phe

Gin

Glu

295

Pro

Glu

1-SEQUENCE LISTINGS

Thr Pro Trp 9;9 Glu Pro Gln

Ser

Glu

Asn

120

Ser

Met

Asp

Cys

Arg

200

Lys

Pro

Gly

Met

Met

280

Phe

Gly

Glu

Pro

Leu

105

ser

Ala

Glu

Cys

Gln

185

Glu

Ala

Cys

Met

Glu

265

Ala

Ala

Phe

Gly

Arg

90

Lys

Glu

Lys

Ala

Met

170

val

Gly

Pro

Thr

Glu

250

Asp

Leu

Gly

Ser

Gln
330

Ser
Glu
ser
Glu
Leu
155
Phe
Ala
Ala
Glu
Asp
235
val
Ala
Ala
Ser
His
315

Ala

Gln

Ile

Ala

Ile

140

Glu

Ala

Glu

Phe

220

Met

Met

Ser

Pro

Ala

300

Cys

Thr

Page 32

Ala

Leu

Ser

125

Cys

His

Gly

Glu

Arg

Gly

Ala

Pro

Ala

His

285

Trp

Gly

Ala

Pro

Gly

110

Lys

Lys

Leu

Pro

Arg

Ser

Leu

Ser

Tyr

270

Gly

Gly

Pro

Ser

Gly
GlIn
95

Glu
Glu
Ala
ser
Pro
175
Lys
Ala
Ser
Ser
Leu
255
Pro
Arg

Gly

ser

Tyr
335

Ala

80

Phe

Gln

Gly

val

Ala

160

His

Ser

Gly

Leu

Glu

240

Thr

Gly

Ile

Pro

Ala

320

Thr

@

()



Asp

Asp

Trp

Glu

Cys

Thr

Gln

Gly

Ala

Met

Pro

ser

545

ser

Ala

Thr

Ser

Gly

Arg

Thr

Ser

Leu

cys

Lys

450

Arg

Met

Gln

Pro

Ile

530

Gly

Leu

Lys

val

Ser

Glu

355

val

Ala

Thr

Ser

Tyr

Lys

Thr

Glu

Pro

515

Phe

His

Asnh

Ala

Ile
595

Leu

340

Phe

His

Thr

Phe

Cys

ser

Leu

Asn

Leu

Glu

500

Asn

Leu

ASp

Glu

Leu

580

Gln

Tyr

ser

Met

Leu

Tyr

405

Glu

Cys

cys

cys

Met

Asn

Asn

Leu

565

Pro

TYyr

Ser

Ala

Ala

Asp

Lys

Ala

Pro

470

Ala

Glu

ser

val

Asn

550

Gly

Gly

Ser

Tyr

Glu

val

375

Ile

Ile

Glu

val

Ser

455

ser

Arg

Gly

Ile

Leu

535

GlIn

Glu

Phe

Trp

1-SEQUENCE LISTINGS

Pro Arg Ser His val Pro Ala

Ala

360

Pro

Arg

Asp

Ala

Phe

440

Arg

cys

Lys

Ser

Pro

520

Glu

Pro

Arg

Arg

Met
600

345

Trp

Met

Arg

Tyr

Ser

425

Phe

Asn

Arg

Leu

Pro

505

Gln

Ala

ASp

GIin

AsSn

585

Gly

Tyr

Arg

Arg

Tyr

410

Gly

Lys

Asp

Leu

Lys

490

Gly

Leu

Ile

ser

Leu

570

Leu

Leu

Pro

Pro

Leu

395

Phe

Cys

Arg

Cys

Lys

Gln

Glu

Glu

Phe

555

val

His

Met

Ala

Arg

Gly

Pro

His

Ala

Thr

460

Lys

Leu

ser

Gly

Pro

540

Ala

His

val

Ile
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Thr

365

Met

Trp

Pro

Tyr

Ala

445

Ile

cys

Gly

Glu

Tyr

525

Met

Leu

val

Asn

Phe
605

350

Ala

Thr

Thr

Gln

Glu

430

Glu

Asp

Tyr

Asn

Gly

510

Ser

val

Leu

val

Asp

590

Ala

Gly

Met

His

Gly

Lys

415

Ala

Gly

Lys

Glu

Leu

495

Arg

Cys

val

Leu

Met

Pro

Leu

Gly

val

400

Pro

Leu

Asn

Phe

Ala

480

Lys

Glu

Gln

Cys

ser

560

Trp

Met

Gly



Trp

ASp

Gln

val

Ile

Arg

Asn

705

Leu

Met

val

Cys

Thr

Ile

Met

690

Asn

Gly

Leu

ser

Lys
770

<210>
<211>
<212>
<213>

<400>
Met Glu val GlIn Leu Gly Leu

1

Ser

val

val

Pro

Pro

675

Asn

Pro

Ser

Phe

Glu

755

Pro

12
895
PRT

Phe

Phe

Arg

Glu

660

val

Tyr

Ala

val

Leu

Lys

Asn

Met

645

Glu

Glu

Ile

Ser

Gln

725

Lys

Ile

Tyr

Asn

Glu

630

Arg

Phe

Gly

LyS

Ser

710

Pro

Ala

Ser

Phe

val

615

Tyr

His

Leu

Leu

Glu

695

Ser

Ile

Gln

val

His
775

Macaca fascicularis

12

5

Lys Thr Tyr égg Gly Ala Phe

val Ile Gln Asn Pro Gly Pro

Pro 250 Gly Ala Ser Leu Gln

35

55

1-SEQUENCE LISTINGS

Asn Ser Arg Met Leu Tyr Phe Ala

Arg

Leu

Cys

Lys

Leu

Pro

Asp

Met

Gln

760

Ser

Gln

Arg
40

Met

ser

ASp

Asp

Arg

val

val

745

val

Ser

Arg

Asn
25

His

His

Gln

650

Glu

Gln

Arg

Phe

Asn

730

Ser

Pro

val

10

Leu

Pro

Gln

Gly

Lys

val

Phe

715

Leu

val

Lys

Tyr

Phe

Glu

620

Ser

pPhe

Pro

Cys

Ile

700

Asn

val

Asp

Ile

Pro

Gln

Ala

Gln
60
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Arg

Gly

sSer

Phe

685

Ser

Leu

GIn

Phe

Leu
765

Arg
ser
Ala
45

Gln

Met

Trp

Ala

670

Asp

Cys

Pro

Phe

Pro

750

ser

Pro
val
30

Ser

Gln

Tyr

Leu

655

Leu

Glu

Lys

Lys

Thr

735

Glu

Gly

Pro
15
Arg

Ala

Glu

Pro
Ser
640
Gln
ser
Leu
Arg
Leu
720
Phe

Met

Arg

Ser

Glu

Ala

Thr

O

()



ST

ser

65

Gin

Gln

Gly

Pro

ser

145

Ser

Leu

Arg

Leu

Ala

225

Ser

Gly

Cys

Thr

Pro

Ala

Gln

Cys

GlIn

130

Thr

Thr

Gln

Ala

Gly

val

Pro

val

Lys

Ala

290

Glu

Leu

Arg

His

Pro

val

115

GIn

Leu

Asp

Gln

Ser

Gly

Pro

Gly

Glu

Ser

Glu

Gln

Arg

Ser

100

Pro

Leu

ser

Leu

Gln

180

Glu

Thr

val

Glu

Pro

260

Ser

Tyr

Leu

Leu

Gln

Arg

85

GIn

Glu

Pro

Leu

Lys

165

Gln

Ala

Ser

Ser

Gln

245

Ala

Leu

Ser

Gly

Pro
325

GIn

70

Gly

Pro

Pro

Ala

Leu

150

Asp

GIn

ser

Thr

Met

230

Leu

val

Leu

Pro

cys

310

Ser

GIn

Pro

Gln

Gly

Pro

135

Gly

TIle

Glu

Gly

Ile

215

Gly

Arg

Arg

Asp

Phe

295

ser

Thr

Thr

Ser

Ala

120

Pro

Pro

Leu

Ala

Ala

200

Ser

Leu

Gly

Pro

ASp

Lys

Gly

Leu

1-SEQUENCE LISTINGS
GIn GIn Gin ?;y Glu Asp

Gly

Ala

105

Ala

Asp

Thr

Ser

val

185

Pro

Asp

Gly

Asp

Thr

265

ser

Gly

Ser

Ser

Tyr

90

Pro

val

Glu

Phe

Glu

170

Ser

Thr

ser

val

Cys

250

Pro

Ala

Gly

Ala

Leu
330

Leu

Glu

Ala

Asp

Pro

155

Ala

Glu

Ser

Ala

Glu

235

Met

Cys

Gly

Tyr

Ala

315

Tyr

val

Cys

Ala

Ser

Gly

Ser

Lys

Ala

Tyr

Ala

Lys

Thr

300

Ala

Lys
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Leu

His

Gly

Ser

Leu

Thr

Ser

Lys

Glu

Leu

Ala

Pro

Ser

285

Lys

Gly

ser

Gly

ASp

Pro

110

Lys

Ala

ser

Met

Ser

190

Asp

Leu

Glu

Pro

Leu

270

Thr

Gly

Ser

Gly

ser

Glu

95

Glu

Gly

Ala

ser

GIn

175

Ser

Asn

Cys

His

val

255

Ala

Glu

Leu

ser

Ala
335

Pro

80

Glu

Arg

Leu

Pro

Cys

Leu

Gly

Tyr

Lys

Leu

240

Leu

Glu

Asp

Glu



AsSp

Ala

Arg

Ala

385

Gly

Ser

cys

Glu

Leu

465

Gly

ser

Met

Phe

Cys

545

Arg

Cys

Arg

Glu

Leu

Ile

370

Ala

Ala

Trp

Gly

Ala

450

Ala

Gly

Glu

Arg

Pro

530

His

Ala

Thr

Lys

Ala

Ala

355

Lys

Ala

Ala

His

Gly

Gly

Met

Met

Leu

515

Pro

Tyr

Ala

Ile

Cys
595

Ala

340

Gly

Leu

Gln

Gly

Thr

420

Gly

Ala

Gln

val

Gly

500

Glu

Gln

Gly

Glu

AsSp

580

Tyr

Ala

Pro

Glu

cys

Pro

405

Leu

Gly

val

Glu

ser

485

Pro

Thr

Lys

Ala

Lys

Glu

Tyr

Pro

Asn

Phe

Gly

Ala

Gly

Arg

Trp

Ala

Thr

Leu

550

Lys

Phe

Ala

Gln

Pro

Pro

375

Tyr

ser

Thr

Gly

Pro

455

AsSp

val

Met

Arg

Gln

Arg

Gly

Pro

360

Leu

Gly

Gly

Ala

TYr

Phe

Pro

Asp

Cys

Lys

Arg

Met
600

1-SEQUENCE LISTINGS
Ser Arg Asp Tyr Tyr Asn
345

Pro

ASp

ASD

ser

Glu

425

Gly

Gly

Thr

Tyr

ser

505

His

Ile

Gly

TYr

Pro

TYr

Leu

Pro

410

Glu

Gly

Tyr

Ala

Pro

490

Tyr

val

Cys

ser

Leu

570

Asn

Pro

Gly

Ala

395

ser

Gly

Gly

Thr

Pro

475

ser

ser

Leu

Gly

Cys

555

Cys

Cys

Pro

Ser

380

Ser

Ala

GIn

Gly

Arg

Asp

Pro

Gly

Pro

Lys

Ala

Pro

Leu Gly Ala

page 36

His

365

Ala

Leu

Ala

Leu

val

Thr

Pro

Ile

525

Glu

val

ser

ser

Phe

350

Pro

Trp

His

Ala

TYr

430

Gly

Pro

Trp

Cys

TYr

510

Asp

Ala

Phe

Arg

590

Lys

Pro

His

Ala

Gly

ser

415

Gly

Ala

Gln

Tyr

val

495

Gly

Tyr

Ser

Phe

Asn

575

Arg

Leu

Leu

Ala

Ala

Ala

400

Ser

Pro

Gly

Gly

Pro

480

Lys

Asp

Tyr

Gly

Lys

560

Asp

Leu

Lys



Lys

Thr

625

Glu

Glu

Phe

val

His

705

Met

Met

Lys

Glu

Ala

785

Lys

Ile

Tyr

Leu

val
865

Leu

610

ser

Gly

Pro

Ala

His

690

val

val

Leu

ser

Phe

770

Leu

Phe

Ile

GIn

His

850

Asp

Gly

Pro

Tyr

Gly

Ala

675

vai

Asp

Phe

TYr

Arg

Gly

Leu

Phe

Ala

Leu

835

Gln

Phe

Asn

Thr

Glu

val

660

Leu

val

Asp

Ala

Phe

740

Met

Trp

Leu

Asp

Cys

820

Thr

Phe

Pro

Leu

Glu

Cys

645

val

Leu

Lys

Gin

Met

725

Ala

Tyr

Leu

Phe

Glu

805

Lys

Lys

Thr

Glu

Lys

Glu

630

Gln

Cys

Ser

Trp

Met

710

Gly

Pro

Ser

Gln

Ser

790

Leu

Arg

Leu

Phe

Met
870

Leu

615

Thr

Pro

Ala

Ser

Ala

695

Ala

Trp

Asp

Gln

Ile

775

Ile

Arg

Lys

Leu

Asp

855

Met

Ala

Ile

Gly

Leu

680

Lys

val

Arg

Leu

Cys

760

Thr

Ile

Met

Asn

Asp

Leu

Ala

1-SEQUENCE LISTINGS
GIn Glu Glu Gly Glu Ala Ser

GlIn

Phe

His

665

Asn

Ala

Ile

ser

vali

745

val

Pro

Pro

Asn

Pro

825

Ser

Leu

Glu

Lys

Leu

650

Asp

Glu

Leu

GIn

Phe

730

Phe

Arg

Glin

val

TYyr

810

Thr

val

Ile

Ile

Leu

635

Asn

Asn

Leu

Pro

TYyr

715

Thr

Asn

Met

Glu

ASp

Ile

ser

Gln

Lys

Ile
875

620

Thr

val

Asn

Gly

Gly

700

Ser

Asn

Glu

Arg

Phe

780

Gly

Lys

Cys

Pro

ser

860

Ser
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val

Leu

GlIn

Glu

685

Phe

Trp

val

Tyr

His

765

Leu

Leu

Glu

ser

Ile

845

His

val

Ser

Glu

Pro

670

Arg

Arg

Met

Asn

Arg

Leu

Cys

Lys

Leu

Met

GIn

Ser

His

Ala

655

ASp

GIn

AsSn

Gly

ser

735

Met

Ser

Met

AsSnh

Arg

Arg

val

val

Thr

Ile

640

Ile

ser

Leu

Leu

Leu

720

Arg

His

Gin

Lys

Gln

800

Arg

Phe

Glu

Ser

Pro
880



Lys Ile Leu Ser Gly Lys

<210> 13
<211> 895
<212> PRT

<213>

<400> 13
Met Glu val Gln

1

LysS

val

Pro

Ser

65

Gln

Gln

Gly

Pro

Ser

145

Ser

Leu

Arg

Leu

Ala

Thr Tyr

Ile Gln
35

Pro Gly
50

Pro Arg

Ala His

Gln Pro

Cys val

115
Gln GIn
130
Thr Leu
Ala Asp
GIn GIn
Ala Arg
Glu Gly
210

val ser

Arg

20

Asn

Ala

Gln

Arg

Ser

100

Pro

Leu

Ser

Leu

Gln

180

Glu

Thr

val

885

Macaca mulatta

Leu Gly
5

Gly Ala

Pro Gly

Ser Leu

Gln Gln

70
Arg Gly
85
GIn Pro
Glu Pro
Pro Ala
Leu Leu

150
Lys Asp
165
Gln Gln
Ala ser

Ser Thr

Ser Met

1-SEQUENCE LISTINGS

val Lys Pro Ile Tyr Phe His
890

Leu

Phe

Pro

Gln

55

GIn

Pro

Gln

Gly

Pro

135

Gly

Ile

Glu

Gly

Ile

215

Gly

Gly

Gln

Arg

40

Gln

Gln

Thr

Ser

Ala

120

Pro

Pro

Leu

Ala

Ala

200

ser

Leu

Arg

Asn

25

His

GIn

Gln

Gly

Ala

105

Ala

Asp

Thr

ser

val

185

Pro

Asp

Gly

val

10

Leu

Pro

GlIn

Gln

Tyr

90

Pro

val

Glu

Phe

Glu

170

Ser

Thr

Ser

Tyr

Phe

Glu

Gln

Gly

75

Leu

Glu

Ala

Asp

Pro

155

Ala

Glu

ser

Ala

Pro

Gln

Ala

GIin

60

Giu

val

Cys

Ala

Asp

140

Gly

Ser

Gly

Ser

Lys
220

val Glu Ala
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Arg

Ser

Ala

45

Gln

Asp

Leu

His

Leu

Thr

ser

Lys

Glu

Leu

Pro

val

30

Ser

Gln

Gly

Asp

Pro

110

Lys

Ala

Ser

Met

Ser

190

Asp

Leu

Glu

Gln
895

Pro

15

Arg

Ala

Glu

ser

Glu

95

Glu

Gly

Ala

Ser

Gln

175

Ser

Asn

Cys

His

Ser

Glu

Ala

Thr

Pro

80

Glu

Arg

Leu

Pro

cys

160

Leu

Gly

Tyr

Lys

Leu

O

)



225

ser

Gly

Cys

Thr

Asp

Ala

Arg

Ala

385

Ser

Cys

Glu

Leu

465

Gly

ser

Pro

val

Lys

Ala

290

Glu

Leu

Glu

Leu

Ile

370

Ala

Ala

Trp

Gly

Ala

450

Ala

Gly

Glu

Gly

Pro

Gly

275

Glu

ser

Glu

Ala

Ala

355

Lys

Ala

Ala

His

Gly

Gly

Met

Met

Glu

Pro

260

ser

Tyr

Leu

Leu

Ala

340

Gly

Leu

Gln

Gly

Thr

420

Gly

Ala

GIn

val

Gly

Gln

245

Ala

Leu

ser

Gly

Pro

325

Ala

Pro

Glu

Cys

Pro

405

Leu

Gly

val

Glu

Ser

485

Pro

230

Leu

val

Leu

Pro

Cys

310

ser

Tyr

Pro

Asn

Gly

Phe

Gly

Ala

Gly

Arg

Trp

Arg Gly Asp ggg Met Tyr Ala Pro val

Arg

ASp

Phe

295

Ser

Thr

Gin

Pro

Pro

375

Tyr

Ser

Thr

Gly

Pro

455

ASp

val

Met

Pro
AsSp
280
Lys
Gly
Leu
ser
Pro
360
Leu
Gly
Gly
Ala
Gly
4

Tyr
Phe

Pro

Asp

1-SEQUENCE LISTINGS

Thr

265

Ser

Gly

Ser

Ser

345

Pro

Asp

Asp

Ser

Glu

425

Gly

Gly

Thr

Tyr

Ser

Pro

Ala

Gly

Ala

Leu

330

Asp

Pro

Tyr

Leu

Pro

410

Glu

Gly

Tyr

Ala

Pro
490

235

Cys

Gly

Tyr

Ala

315

Tyr

Tyr

Pro

Gly

Ala

395

ser

Gly

Gly

Thr

Pro

475

ser

Ala

Lys

Thr

300

Ala

LysS

Tyr

Pro

Ser

380

ser

Ala

Gln

Gly

Arg

460

Asp

Pro

Tyr Ser Gly
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Pro

ser

285

Lys

Gly

Ser

AsSn

His

365

Ala

Leu

Ala

Leu

Gly

Pro

val

Thr

Pro

Leu

270

Thr

Gly

Ser

Gly

Phe

350

Pro

Trp

His

Ala

Tyr

430

Gly

Pro

Trp

Cys

Tyr

255

Ala

Glu

Leu

Ser

Ala

Pro

His

Ala

Gly

ser

415

Gly

Ala

Gin

Tyr

val

495

Gly

240

Leu

Glu

Asp

Glu

Gly

Leu

Leu

Ala

Ala

Ala

400

ser

Pro

Gly

Gly

Pro

480

Lys

Asp



Met

Phe

Arg

Cys

Arg

Lys

Thr

625

Glu

Glu

Phe

val

His

705

Met

Met

Lys

Glu

Arg

Pro

530

His

Ala

Thr

Lys

Leu

610

Ser

Gly

Pro

Ala

His

690

val

val

Leu

Ser

Phe

Leu

515

Pro

Tyr

Ala

Ile

Cys

595

Gly

Pro

Tyr

Gly

Ala

675

val

Asp

Phe

TYyr

Arg

Gly

500

Glu

Gln

Gly

Glu

AsSp

Tyr

Asn

Thr

Glu

val

660

Leu

val

Asp

Ala

Phe

740

Met

Trp

Thr

Lys

Ala

Lys

Glu

Leu

Glu

Cys

645

val

Leu

Lys

Gln

Met

725

Ala

Tyr

Leu

Ala

Thr

Leu

550

Lys

Phe

Ala

Lys

Glu

630

Gln

Cys

ser

Trp

Met

710

Gly

Pro

sSer

Gln

Arg

535

Thr

Gln

Arg

Gly

Leu

615

Thr

Pro

Ala

ser

Ala

695

Ala

Trp

Asp

Gln

Ite

Asp

520

Leu

Cys

Lys

Arg

Met

600

Gln

Ala

Ile

Gly

Leu

680

Lys

val

Arg

Leu

Cys

760

Thr

1-SEQUENCE LISTINGS

505

His val Leu Pro

Ile

Gly

Tyr

Glu

Gln

Phe

His

665

Asn

Ala

Ile

Ser

val

745

val

cys

Ser

Leu

570

Asn

Leu

Glu

Lys

Leu

650

Asp

Glu

Leu

Gln

Phe

730

Phe

Arg

Gly

Cys

555

cys

Cys

Gly

Gly

Leu

635

Asnh

Asn

Leu

Pro

Tyr

715

Thr

Asn

Met

ASp

540

Lys

Ala

Pro

Ala

Glu

620

Thr

val

Asn

Gly

AsSnh

Glu

Arg

Pro GIn Glu phe
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Ile

525

Glu

val

Ser

Ser

val

Leu

Gln

Glu

685

Phe

Trp

val

TYr

His

765

Leu

510

Asp

Ala

Phe

Arg

590

Lys

Ser

Ser

Glu

Pro

670

Arg

Arg

Met

Asn

Arg

Leu

Cys

Tyr

Ser

Phe

Asn

575

Arg

Leu

Ser

His

Ala

655

Asp

Gln

Asn

Gly

Ser

735

Met

Ser

Met

Tyr

Gly

Lys

560

Asp

Leu

Lys

Thr

Ile

640

Ile

Ser

Leu

Leu

Leu

720

Arg

Gln

Lys



Ala

785

Lys

Ile

Tyr

Leu

val

865

Lys

770

Leu

Phe

Ile

Gln

His

850

Asp

Ile

<210>
<211>
<212>
<213>

<400>

Leu

Phe

Ala

Leu

835

Gln

Phe

Leu

14
911
PRT

Leu

Asp

Cys

Thr

Phe

Pro

Ser

Phe

Glu

805

Lys

LyS

Thr

Glu

Gly

Ser

790

Leu

Arg

Leu

Phe

Met

870

Lys

Pan troglodyte

14

Met Glu val Gln

1

Lys

val

Pro

Gln

65

Ser

His

Pro

Thr

Ile

Pro

50

Gln

Pro

Arg

Ser

Tyr

Gln

35

Gly

Gln

Arg

Arg

Gln
115

Arg

20

Asn

Ala

Gln

Gin

Leu

Gly

Pro

Ser

Gln

Gln

85

Pro

Gln

Gly

Ala

Gly

Leu

GIn

70

Gln

Thr

Ser

775

Ile

Arg

Lys

Leu

ASp

855

Met

val

Leu

Phe

Pro

Leu

55

Gln

GlIn

Gly

Ala

1-SEQUENCE LISTINGS

Ile Pro val

Met

Asn

Ala

Lys

Gly

Gln

Arg

40

Leu

Gln

GIn

TYr

Pro
120

Asn

Pro

825

Ser

Leu

Glu

Pro

Arg

Asn

25

His

Gln

GlIn

Gly

Leu

105

Glu

Tyr

810

Thr

val

Ile

Ile

Ile
890

val

10

Leu

Pro

Gln

GlIn

Glu

90

val

780

Asp Gly Leu

795

Ile

Ser

Gln

Lys

Ile

875

Tyr

Tyr

Phe

Glu

Gln

Gln

75

Asp

Leu

Lys

Cys

Pro

Ser

860

Ser

Phe

Pro

Gln

Ala

Gin

60

Gln

Gly

Asp

Cys His Pro
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Glu

Ser

Ile

845

His

val

His

Arg

ser

Ala

45

Gln

Gln

Ser

Glu

Glu
125

Lys

Leu

Arg

830

Ala

Met

Gln

Thr

Pro

val

30

Ser

Gln

Gln

Pro

Glu

110

Arg

AsSn

Arg

Arg

val

val

Gin
895

Pro
15

Arg
Ala
Gln
Glu
Gln
95

Gln

Gly

Gln

800

Arg

Phe

Glu

ser

Pro
880

Ser

Glu

Ala

Gln

Thr

80

Ala

Gln

Cys



val

Gln

145

Leu

Asp

Gln

Arg

Gly

Ser

Gly

Pro

Gly

Glu

305

ser

Glu

Ala

Ala

Lys
385

Pro

130

Leu

ser

Leu

GIn

Glu

210

Thr

val

Glu

Pro

Ser

290

Tyr

Leu

Leu

Ala

Gly

Leu

Glu

Pro

Leu

LYS

Gin

195

Ala

Ser

Ser

Gln

Ala

275

Leu

ser

Gly

Pro

Ala

355

Pro

Glu

Pro
Ala
Leu
Asp
1

Gln
Ser
Thr
Met
Leu
260
val
Leu
Pro
Ccys
ser
340
Tyr

Pro

Asn

Gly

Pro

Glu

Gly

Ile

Gly

Arg

Arg

ASp

Phe

Ser

325

Thr

Gln

Pro

Pro

Ala

Pro

150

Pro

Leu

Ala

Ala

Ser

230

Leu

Gly

Pro

Asp

Lys

310

Gly

Leu

sSer

Pro

Leu
390

Ala

135

Asp

Thr

Ser

val

Pro

215

Asp

Gly

Asp

Thr

Ser

295

Gly

Ser

Ser

Arg

Pro

375

Asp

1-SEQUENCE LISTINGS

val Ala Ala Ser Lys Gly

Glu

Phe

Glu

Ser

200

Thr

Ser

val

Cys

Pro

280

Ala

Gly

Ala

Leu

Asp

Pro

Tyr

Asp

Pro

Ala

185

Glu

Ser

Ala

Glu

Met

265

Cys

Gly

TYr

Ala

Tyr

Tyr

Pro

Gly

Asp

Gly

ser

Gly

ser

LyS

Ala

250

Tyr

Ala

Lys

Thr

Ala

330

Lys

Tyr

Pro

Ser

Ser

155

Leu

Thr

Ser

Lys

Glu

235

Leu

Ala

Pro

Ser

Lys

315

Gly

Ser

Asn

His

Ala
395

140

Ala

Ser

Met

Ser

Asp

Leu

Glu

Pro

Leu

Thr

300

Gly

Ser

Gly

Phe

Pro

380

Trp
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Ala

Ser

Gln

Ser

205

AsSn

Cys

His

Leu

Ala

285

Glu

Leu

Ser

Ala

Pro
365

His

Ala

Leu

Pro

Cys

Leu

190

Gly

TYr

Lys

Leu

Leu

270

Glu

Asp

Glu

Gly

Leu

350

Leu

Ala

Ala

Pro
Ser
ser
175
Leu
Arg
Leu
Ala
Ser
255
Gly
Cys
Thr
Gly
Thr
335
Asp
Ala

Arg

Ala

Gln

Thr

160

Ala

GlIn

Ala

Gly

val

240

Pro

val

Lys

Glu

320

Leu

Glu

Leu

Ile

Ala
400



s ;Y

Ala

Ala

His

Gly

Glu

465

Leu

Gly

ser

Met

phe

545

Cys

Arg

cys

Arg

Lys

625

Thr

Glu

Gln

Gly

Thr

Ala

Gly

Glu

Arg

Pro

His

Ala

Thr

Lys

610

Leu

Ser

Gly

Cys

Pro

Leu

435

Gly

Gly

Gly

Met

Met

515

Leu

Pro

Tyr

Ala

Ile

595

cys

Gly

Pro

Tyr

Gly

Ala

Gin

val

500

Gly

Glu

Gln

Gly

Glu

580

Asp

Tyr

Asnh

Thr

Glu
660

Tyr

ser

Thr

Gly

val

Glu

485

Ser

Pro

Thr

Lys

Ala

565

Gly

Lys

Glu

Leu

Glu

645

cys

Gly

Gly

Ala

Gly

Ala

470

Gly

Arg

Trp

Ala

Thr

550

Leu

Lys

Phe

Ala

Lys

Glu

Gln

Asp

ser

Glu

Asp

val

Met

Arg

Cys

Thr

Gln

Arg

Gly

Leu

Thr

Pro

1-SEQUENCE LISTINGS

Leu Ala Ser Leu His Gly Ala

Pro

Glu

440

Gly

Tyr

Phe

Pro

520

Asp

Leu

Cys

Lys

Gln

Thr

Ile

Ser

425

Gly

Gly

Gly

Thr

Tyr

505

Ser

His

Ile

Gly

Tyr

585

Lys

Thr

Glu

Gln

Phe
665

410

Ala

Glin

Gly

Tyr

Ala

490

Pro

Tyr

val

cys

Ser

570

Leu

Asn

Leu

Glu

Lys
650

Ala

Leu

Gly

Thr

475

Pro

Ser

ser

Leu

Gly

Cys

Cys

Cys

Gly

Gly

Leu

Ala

Tyr

Gly

460

Arg

Asp

Pro

Gly

Pro

540

Asp

Lys

Ala

Pro

Ala

620

Glu

Thr

Leu Asn Vval
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ser

Pro

val

Thr

Pro

525

Ile

Glu

val

ser

Ser

605

Arg

Ala

val

Leu

ser

430

Pro

Gly

Pro

Trp

510

Tyr

Asp

Ala

Phe

Arg

Cys

Lys

Ser

Ser

Glu
670

cys

Gly

Gln

Tyr

val

Gly

Tyr

ser

Phe

575

Asn

Arg

Leu

Ser

His

655

Ala

Ala

Trp

Gly

Gly

Gly

Pro

Lys

Asp

Tyr

Lys

Asp

Leu

Lys

Thr

640

Ile

Ile



Glu

Phe

val

705

His

Met

Met

Lys

Glu

785

Ala

Lys

Ile

Tyr

Leu

865

val

Lys

Pro

Ala

690

His

val

val

Leu

ser

770

Phe

Leu

Phe

Ile

Gin

850

His

Asp

Ile

<210>
<211>
<212>
<213>

<400>

Gly

Ala

val

Asp

Phe

TYyr

755

Arg

Gly

Leu

Phe

Ala

Leu

Gln

Phe

Leu

15
895
PRT

val

Leu

val

Asp

Ala

740

Phe

Met

Trp

Leu

Asp

Cys

Thr

Phe

Pro

Ser
900

val

Leu

Lys

Gln

725

Met

Ala

TYr

Leu

Phe

805

Glu

Lys

Lys

Thr

Glu

885

Gly

Cys

Ser

Gly

Pro

Ser

GIn

790

sSer

Leu

Arg

Leu

Phe

870

Met

Lys

Papio hamadryas

15

Ala

Ser

695

Ala

Ala

Trp

Asp

Gln

775

Ile

Ile

Arg

Lys

Leu

855

Asp

Met

val

1-SEQUENCE LISTINGS

Gly His Asp Asn Asn Gln

680

Leu

Lys

val

Arg

Leu

760

Cys

Thr

Ile

Met

Asn

840

AsSp

Leu

Ala

Lys

Asn

Ala

ITe

Ser

745

val

val

Pro

Pro

Asn

825

Pro

Ser

Leu

Glu

Pro
905

Glu

Leu

GlIn

730

Phe

Phe

Arg

Gln

val

810

Tyr

Thr

val

Ile

Ile

890

Ile

Leu

Pro

715

TYr

Thr

Asn

Met

Glu

795

Asp

Ile

Ser

Gln

Tyr

Gly
700
Gly
ser
Ash
Glu
Arg
Phe
Gly
Lys
Cys
Pro
860
Ser

Ser

Phe

Page 44

685

Glu

Phe

Trp

val

Tyr

His

Leu

Leu

Glu

Ser

845

Ile

His

val

His

Pro

Arg

Arg

Met

Asn

750

Arg

Leu

Cys

Lys

Leu

830

Arg

Ala

Met

Gln

Asp

GIn

Asn

Gly

ser

Met

ser

Met

Asn

815

Asp

Arg

Arg

val

val

- 895

Thr
910

Gln

Ser

Leu

Leu

720

Leu

Arg

Gln

Lys
800

Gln

Arg

Phe

Glu

Ser

880

Pro

()



Met

Lys

val

Pro

Thr

65

Gln

Gln

Gly

Pro

Ser

145

Ser

Leu

Argd

Leu

Ala

225

Ser

Gly

Glu

Thr

Ile

Pro

50

Ser

Ala

Gin

Cys

Gin

130

Thr

Ala

Gin

Ala

Gly

210

val

Pro

val

val

Tyr

Gln

35

Gly

Pro

His

Pro

val

115

Gln

Leu

Asp

Gln

Ser

Gly

Pro

Gln

Arg

20

Asn

Ala

Arg

Arg

Ser

100

Pro

Leu

ser

Leu

Gln

180

Glu

Thr

val

Glu

Pro
260

Leu

Gly

Pro

Ser

GIn

Arg

85

Gln

Glu

Pro

Leu

Lys

165

Gln

Ala

Ser

ser

Gln

245

Ala

Gly

Ala

Gly

Leu

Gln

70

Gly

Pro

Pro

Ala

Leu

150

AsSp

Gln

ser

Thr

Met

230

Leu

val

Leu

Phe

Pro

Gln

55

G1In

Pro

Gln

Gly

Pro

135

Gly

Ile

Glu

Gly

Ile

215

Gly

Arg

Arg

1-SEQUENCE LISTINGS

Gly Arg XS] Tyr Pro Arg Pro

Gln

Arg

40

Gln

Gln

Thr

Ser

Ala

120

Pro

Pro

Leu

Ala

Ala

200

Ser

Leu

Gly

Pro

Asn

25

His

Gln

Gln

Gly

Ala

105

Ala

Asp

Thr

Ser

val

185

Pro

Asp

Gly

ASp

Thr
265

Leu

Pro

GIn

Gln

Tyr

90

Pro

val

Glu

Phe

Glu

170

Ser

Thr

sSer

val

cys

250

Pro

Phe

Glu

Gin

Gly

75

Leu

Glu

Ala

AsSp

Pro

155

Ala

Glu

Ser

Ala

Glu

235

Met

Ccys

Gln

Ala

GIn

60

Glu

val

Cys

Ala

Asp

140

Gly

Ser

Gly

Ser

Lys

Ala

Tyr

Ala
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Ser

Ala

45

GlIn

Asp

Leu

His

Gly

Ser

Leu

Thr

Ser

Lys

Glu

Leu

Ala

Pro

val

30

Ser

Gln

Gly

Asp

Pro

110

Lys

Ala

Ser

Met

Ser

190

Asp

Leu

Glu

Pro

Leu
270

Pro

15

Arg

Ala

Gln

Ser

Glu

95

Glu

Gly

Ala

Ser

Gin

175

Ser

Asn

Cys

His

val

255

Ala

Ser

Glu

Ala

Glu

Pro

80

Glu

Arg

Leu

Pro

Cys

160

Leu

Gly

TYr

Lys

Leu

240

Leu

Glu



Cys

Thr

Asp

Ala

Arg

Ala

385

Gly

ser

cys

Glu

Leu

465

Gly

Ser

Met

Phe

Lys

Ala

290

Glu

Leu

Glu

Leu

Ile

370

Ala

Ala

Trp

Gly

Ala

450

Ala

Gly

Glu

Arg

Pro
530

Gly

Glu

ser

Glu

Ala

Ala

355

Lys

Ala

Ala

His

Gly

Gly

Met

Met

Leu

515

Pro

ser

Tyr

Leu

Leu

Ala

340

Gly

Leu

Gln

Gly

Thr

420

Gly

Ala

GlIn

val

Gly

Glu

GlIn

Leu

Ser

Gly

Pro

325

Ala

Pro

Glu

Cys

Pro

405

Leu

Gly

val

Glu

Ser

485

Pro

Thr

Lys

Leu
Pro
Cys
310
Ser
Tyr
Pro
Asn
390
Gly
Phe
Gly
Ala
Gly
Arg
Trp

Ala

Thr

Asp

Phe

295

Ser

Thr

Gln

Pro

Pro

375

Tyr

Ser

Thr

Gly

Pro

455

Asp

val

Met

Arg

Cys
535

1-SEQUENCE LISTINGS

Asp Ser Ala Gly Lys Ser

280

Lys

Gly

Leu

Ser

Pro

360

Leu

Gly

Gly

Ala

Gly

440

Tyr

Phe

Pro

Asp

Gly

Ser

Ser

Asp

Glu

ser

Glu

425

Gly

Gly

Thr

Tyr

ser

505

His

Ile

Gly

Ala

Leu

330

AsSp

Pro

Tyr

Leu

Pro

410

Glu

Gly

Tyr

Ala

Pro

490

Tyr

val

Cys

Tyr

Ala

315

Tyr

TYr

Pro

Gly

Ala

395

ser

Gly

Gly

Thr

Pro

475

Ser

Ser

Leu

Gly

Thr

300

Ala

LysS

Tyr

Pro

Ser

380

sSer

Ala

Gln

Gly

Asp

Pro

Gly

Pro

Asp
540
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285

Lys

Gly

Ser

Asn

His

365

Ala

Leu

Ala

Leu

val

Thr

Pro

Ile

525

Glu

Thr

Gly

ser

Gly

Phe

350

Pro

Trp

His

Ala

Tyr

430

Gly

Pro

Trp

Cys

Tyr

ASp

Ala

Glu

Leu

Ser

Ala

335

Pro

His

Ala

Gly

Ser

415

Gly

Ala

Gln

Tyr

val

495

Gly

Tyr

ser

Asp

Leu

Ala

Ala

Ala

400

Ser

Pro

Gly

Gly

Pro

480

Lys

Asp

Tyr

Gly

O

-
!
N



Cys

545

Arg

Cys

Arg

Lys

Thr

625

Glu

Glu

Phe

val

His

705

Met

Met

Lys

Glu

Ala

785

Lys

His

Ala

Thr

Lys

Leu

610

ser

Gly

Pro

Ala

His

690

val

val

Leu

Ser

Phe

770

Leu

Phe

Tyr

Ala

Ile

Cys

595

Gly

Pro

Tyr

Gly

Ala

675

val

AsSp

Phe

Tyr

Arg

755

Gly

Leu

Phe

Gly

Glu

580

Tyr

Asn

Thr

Glu

val

660

Leu

val

Asp

Ala

Phe

740

Met

Trp

Leu

Asp

Lys

Glu

Leu

Glu

cys

645

val

Leu

Lys

Gln

Met

725

Ala

TYyr

Leu

Phe

Glu
805

Leu

550

Lys

Phe

Ala

Lys

Glu

630

Gln

Cys

ser

Trp

Met

710

Gly

Pro

Ser

Gln

Ser

790

Leu

Thr

Gln

Arg

Gly

Leu

615

Thr

Pro

Ala

Ser

Ala

695

Ala

Trp

Asp

Gln

Ile

775

Ile

Arg

1-SEQUENCE LISTINGS

Cys Gly Ser Cys Lys val
555

Lys

Arg

Met

600

Gln

Ala

Ile

Gly

Leu

680

Lys

val

Arg

Leu

Cys

760

Thr

Ile

Met

Tyr

Glu

Gln

Phe

His

665

Asn

Ala

Ile

ser

val

745

val

Pro

Pro

Asn

Leu
570
Asn
Leu
Glu
Lys
Leu
650
Asp
Glu
Leu
Glin
Phe
730
Phe
Arg

Gln

val

Tyr
810

Cys

Cys

Gly

Gly

Leu

635

Asn

Asn

Leu

Pro

TYyr

715

Thr

Asn

Met

Glu

Asp

Ile

Ala
Pro
Ala
Glu
620
Thr
vai

Asn

Gly

Asn
Glu
Arg
Phe
780
Gly

Lys
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Ser

ser

Arg

605

Ala

val

Leu

Gln

Glu

685

Phe

Trp

val

TYyr

His

765

Leu

Leu

Glu

Phe

Arg

Cys

590

Lys

Ser

Ser

Glu

Pro

670

Arg

Arg

Met

Asn

750

Leu

cys

Lys

Leu

Phe

Asn

575

Arg

Leu

ser

His

Ala

655

Asp

Gln

ASn

Gly

ser

735

Met

ser

Met

Asn

Lys

560

Asp

Leu

Lys

Thr

Ile

640

Ile

ser

Leu

Leu

Leu

720

Arg

His

Gln

Lys

Gin

800

Arg



Ile

Tyr

Leu

val

865

Lys

Ile

Gln

His

850

ASp

Ile

<210>
<211>
<212>
<213>

<400>

Ala

Leu

835

GIn

Phe

Leu

16
896
PRT

Cys

820

Thr

Phe

Pro

Ser

Lys

Lys

Thr

Glu

Gly

sus scrofa

16

Met Glu val GIn

1

Lys

val

Pro

Ser

65

Ser

Glu

Glu

Gly

Ala
145

Thr

Ile

Pro

50

Pro

Pro

Lys

Ser

Leu

130

Pro

Phe

Gln

35

Gly

Arg

GIn

Gln

ser

Arg

20

Asn

Ala

Arg

val

Gln

100

Cys

Gin

Thr

Leu

Gly

Pro

Arg

Glin

Gln

85

Pro

Thr

Gln

Leu

Arg

Leu

Phe

Met

870

Lys

Gly

Ala

Gly

Leu

Gln

70

ser

Ser

Pro

Pro

ser
150

Lys

Leu

Asp

Met

val

Leu

Phe

Pro

Gln

55

Gln

Arg

Gln

Glu

Pro

135

Leu

1-SEQUENCE LISTINGS

Asn Pro Thr Ser Cys Ser

Asp
840
Leu

Ala

LYyS

Gly

Gln

Arg

40

GIn

Gln

Gly

GlIn

Pro

120

Ala

Leu

825

ser

Leu

Glu

Pro

Arg

Asn

25

His

Gln

Gln

Pro

Gln

105

Gly

Pro

Gly

val

ITe

Ile

Ile
890

val

10

Leu

Pro

GIn

Gln

Thr

90

ser

Ala

Pro

Pro

Gln

Lys

Ile

875

Tyr

Tyr

Phe

Glu

Leu

Gln

75

Gly

Ala

Ala

Asp

Thr
155

Pro
ser
860

Ser

Phe

Pro

Gln

Ala

Gln

60

Pro

Tyr

Pro

Ser

Glu

140

Phe
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Ile

845

His

val

His

Arg

Ser

Ala

45

Gln

Ser

Leu

Glu

Ala

125

ASp

Pro

Met

Gln

Thr

Pro

val

30

Ser

Gln

Glu

Ala

Cys

110

Ala

Asp

Gly

Arg

Arg

val

val

Gln
895

Pro

15

Arg

Ala

Glu

Asp

Leu

95

His

Ser

Ser

Leu

Phe

Glu

ser

Pro
880

ser

Glu

Ala

Thr

Gly

80

AsSp

Pro

Lys

Ala

ser
160

! !
\
N



TN

ser

Gln

Ser

Ile

ser

225

val

Cys

Pro

Pro

Leu

Asp

Pro

Tyr

385

Leu

Pro

Cys

Leu

Glu

Ser

210

Ala

Glu

Met

cys

Gly

Tyr

Glu

Tyr

Tyr

Pro

370

Gly

Ala

Ser

ser

Leu

Gly

Ser

Lys

Ala

Tyr

Ala

275

Lys

Thr

Ala

Lys

Tyr

355

Pro

ser

ser

Ala

Thr Asp Leu Lys

Gln

180

Asn

Lys

Glu

Leu

Ala

260

Pro

Ser

Lys

Gly

ser

340

Asn

His

Ala

Leu

Thr
420

165

Gln

Ser

ASp

Leu

Glu

245

Pro

Leu

Asn

Gly

Gly

Gly

Phe

Pro

Trp

His

405

Ser

Gin

ser

ser

230

His

Leu

Ala

Glu

Leu

310

ser

Ala

Pro

His

Ala

390

Gly

Ser

Gln

Gly

Tyr

215

Lys

Leu

Leu

Glu

Glu

295

Asp

Gly

Leu

Leu

Ala

375

Ala

Gly

ser

Gln
Arg
2

Leu
Ala
Ser
Thr
Cys
280
Thr
Ser
Thr
Asp
Ala
360
Arg
Ala

Gly

ser

1-SEQUENCE LISTINGS
Asp Ile Leu Ser Glu Ala Gly

Gln

185

Ala

Gly

val

Pro

Lys

Ala

Glu

Leu

Asp

345

Leu

Ile

Ala

Ala

170

Gin

Arg

Gly

Ser

Gly

Pro

Gly

Glu

ser

Glu

330

val

Ala

Lys

Ala

Pro

410

His

Gln

Glu

Ser

val

235

Glu

Pro

ser

TYr

Leu

315

Leu

Ala

Gly

Leu

GlIn

395

Gly

Thr

Gln

Ala

ser

220

ser

Gln

Ser

Leu

Ser

300

Gly

Pro

Ala

Pro

Glu

380

Cys

Pro

Leu
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GlIn

Thr

205

Thr

Met

Leu

val

Leu

285

Pro

Cys

Ser

Tyr

Pro

365

Asn

Arg

Gly

Phe

Glu

190

Gly

Ile

Gly

Arg

Arg

Asp

Phe

Ser

Ala

Pro

350

Pro

Pro

Tyr

Ser

Thr
430

Thr

175

Ala

Ala

Ser

Leu

Gly

Pro

Asp

Lys

Ser

Leu

335

Ser

Pro

Leu

Gly

Met

val

Pro

Asp

Gly

Asp

Thr

Gly

Ala

Arg

Pro

ASp

Asp

ser

Glu



Glu

Gly

Lys

Asp

Tyr

Lys

Asp

Leu

Lys

Ala

625

Ile

Ile

ser

Leu

Ser

Glu

450

Leu

Gly

Ser

Met

Phe

530

Cys

Arg

Cys

Arg

Lys

610

Thr

Glu

Glu

Phe

val
690

Gln
435
Ala
Ala

Gly

Glu

His

Ala

Thr

Ser

Gly

Pro

Ala

675

His

Leu

Gly

Gly

val

Met

500

Leu

Pro

Tyr

Ala

Ile

580

Cys

Gly

Pro

Tyr

val

Tyr

Ala

Gln

val

485

Gly

Glu

Gln

Gly

Glu

565

Asp

Tyr

Asn

Thr

Glu

645

val

Leu

val

Gly

val

Glu

470

Ser

Pro

Pro

Lys

Ala

550

Gly

Lys

Glu

Leu

Glu

630

cys

val

Leu

LYS

Ala

455

Gly

Arg

Trp

Thr

Thr

535

Leu

Lys

Phe

Ala

Lys

615

Glu

Gln

Cys

Ser

Trp

Pro

Asp

val

Met

Cys

Thr

Gln

Arg

Gly

Leu

Pro

Pro

Ala

Ser

680

Ala

1-SEQUENCE LISTINGS
Pro Cys Gly Gly Gly Gly Gly Gly Ser
440 445

Tyr Gly Tyr Thr Arg

Leu

460

Ala Ile Pro Asp

475

Pro Tyr Pro

Glu

505

Asp

Leu

Cys

Lys

Arg

585

Met

Gln

Ala

Ile

Lys

490

ser

His

Ile

Gly

Tyr

570

Lys

Thr

Glu

Gln

Phe

650

His

Asn

Ala

Tyr

val

Cys

Ser

555

Leu

Asn

Leu

Glu

Lys

635

Leu

Asp

Glu

Leu

Ser

Ser

Leu

Cys

Cys

Cys

Gly

Asn

Asn

Leu

Pro
700
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Pro

Gly

Pro

525

Asp

Lys

Ala

Pro

Ala

605

Glu

Thr

val

Asn

Gly

Gly

Pro

Ile

Ser

Pro

510

Ile

Glu

val

Ser

Ser

590

Arg

Ala

val

Leu

Gln

670

Glu

Phe

Pro

Trp

Asp

Ala

Phe

Arg

575

Cys

Lys

ser

Ser

Glu

655

Pro

Arg

Arg

Ala

Gln

Tyr

480

val

Gly

TYyr

Ser

Phe

560

Asn

Arg

Leu

ser

His

640

Ala

Asp

Gln

Asn

9



N

Leu

705

Leu

Arg

His

Gin

Lys

785

GIn

Arg

Phe

Glu

Ser

865

Pro

His

Met

Met

LyS

Glu

770

Ala

Lys

Ile

Tyr

Leu

850

val

Lys

<210>
<211>
<212>
<213>

<400>

Tis His GIn Gin g1n Gln Asp Ala

val

val

Leu

ser

755

Phe

Leu

Phe

Ile

Gln

835

His

Asp

Ile

17
709
PRT

oryctolagus cuniculus

17

Asp Asp Gln

Phe

Ala
725

710

Met

Met

Gly

Tyr Phe Ala Pro

740

Arg

Gly

Leu

Phe

Ala

820

Leu

Gln

Phe

Leu

Met

Trp

Leu

Asp

805

cys

Thr

Phe

Pro

ser
885

Tyr

Leu

Phe

790

Glu

Lys

Lys

Thr

Glu

870

Gly

Ser

Gln

775

Ser

Leu

Arg

Leu

Phe

855

Met

Lys

Trp

ASp

Gln

760

Ile

Ile

Arg

Lys

Leu

840

Asp

Met

val

Arg Ala Arg égg pro Ser Gly Ala

Leu Gly ggr Thr Ser val Ile Ser

40

Ala val Ser val ser Leu Gly Leu

1-SEQUENCE LISTINGS
Ala val Ile GIn Tyr Ser Trp Met Gly

Arg

Leu

745

Cys

Thr

Ile

Met

Asn

825

Asp

Leu

Ala

Lys

Ala
ser
25

Asp

Gly

ser

730

val

val

Pro

Pro

Asn

810

Pro

Ser

Leu

Glu

Pro
890

Thr
10

Thr

Ser

715

Phe

Phe

Arg

Gin

val

795

Tyr

Thr

val

Ile

Ile

875

Ile

Glu

ser

Ala

Thr

Asn

Met

Glu

780

Asp

Ile

ser

Gln

Lys

Ile

Tyr

Gly

Ser

Lys

val Glu Ala
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AsSn

Glu

765

Phe

Gly

Lys

Cys

Pro

845

ser

ser

Phe

ser

Lys

Glu

45

Leu

val

TYr

750

His

Leu

Leu

Glu

Ser

830

Ile

His

val

His

sSer

Asp

30

Leu

Glu

AsSn

735

Arg

Leu

Cys

Lys

Leu

815

Arg

Ala

Met

Gln

Thr
895

ser

15

ser

Cys

His

720

Ser

Met

Ser

Met

Asnh

800

Asp

Arg

Arg

val

val

880

Gln

Gly

Tyr

Lys

Leu



Ser

65

Gly

cys

Thr

Ala

Thr

145

Asp

Ala

Glu

Cys

Pro

225

Leu

Gly

Thr

Pro

Asn

305

ser

50

Ser

Gly

Lys

Ala

Glu

130

Leu

Glu

Leu

Asn

Phe

Gly

Arg

Glu

290

Pro

Gly

Gly

Pro

Gly

Glu

115

ser

Glu

Ala

Ala

Pro

195

Tyr

Ser

Thr

ser

Pro

275

val

Ser

Pro

Glu

Pro

Ser

100

Tyr

Leu

Leu

Ala

Gly

Leu

Gly

Gly

Thr

Gly

Pro

Trp

Cys

TYyr

Gln

val

85

Leu

Thr

Gly

Pro

Ala

165

Gln

Asp

ASp

Ser

Glu

245

Pro

Gln

Tyr

val

Gly

Leu

70

val

Leu

Pro

Cys

ser

150

Tyr

Pro

Tyr

Leu

Pro

230

Glu

Gly

Gly

Pro

Lys

310

Asp

55

Arg

Arg

Asp

Phe

Ser

135

Thr

GlIn

Pro

Gly

Ala

215

sar

Gly

Glu

Leu

Gly

ser

Met

1-SEQUENCE LISTINGS
60

Gly Asp Cys ggt Tyr Ala

Pro

Asp

Lys

Gly

Leu

Thr

Pro

Ser

200

Ser

Thr

Gln

Ala

Thr

280

Gly

Glu

Arg

Thr

Ser

Ser

Arg

Pro

185

Ala

Leu

Ala

Leu

Gly

Gly

val

Met

Leu

Pro
90

Pro
Gly

Gly

Leu

Trp

His

Ala

TYyr

250

Ala

Gln

val

Gly

Cys

Gly

Tyr

Glu

Tyr

155

Tyr

Pro

Ala

Gly

Ser

235

Gly

val

Glu

Ser

Pro
315

Leu
Lys
ASn
Ala
140
Lys
Tyr
Arg
Ala
Gly
2

Ser
Leu

Ala

Gly

Trp

Glu Thr Ala
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Pro

Gly

Ser

Asn

Arg

Ala

205

Gly

Ser

Cys

Pro

Asp

val

Met

Arg

Pro

Leu

Thr

110

Gly

Ser

Gly

Phe

Ile

190

Ala

Ala

Trp

Gly

Tyr

270

Phe

Pro

Glu

Asp

Leu

val

95

Glu

Leu

Ser

Thr

Pro

175

Lys

Ala

Ala

His

Gly

Gly

Pro

Tyr

ser

His

Leu

80

Glu

Glu

Glu

Gly

Leu

160

Leu

Leu

GIn

Gly

Thr

240

Gly

Tyr

Ala

Pro

Tyr

320

val

@



Leu

Gly

Cys

385

Cys

Gly

Gly

Leu

AsSn

465

AsSn

Leu

Pro

TYyr

Thr

545

Asn

Met

Glu

Pro

Asp

Lys

370

Ala

Pro

Ala

Glu

Thr

450

val

Ash

Gly

Gly

Ser

530

Ash

Glu

Arg

Phe

Ser

ser

Arg

ser

435

val

Leu

Gln

Glu

Phe

515

Trp

val

Tyr

His

Leu

Phe

Arg

Cys

Lys

ser

ser

Glu

Pro

Arg

Arg

Met

Asn

Arg

Leu

580

cys

325

Tyr

Ser

Phe

Asn

Ser

His

Ala

Asn

Gly

ser

Met

565

ser

Met

Tyr Phe Pro

Gly

Lys

390

Leu

Lys

Ala

Ile

Ile

470

ser

Leu

Leu

Leu

Arg

550

His

GlIn

Lys

cys

Arg

Cys

Arg

Lys

Ser

Glu

Phe

val

His

Met

535

Met

Lys

Glu

Ala

His

360

Ala

Thr

Lys

Leu

Ser

440

Gly

Pro

Ala

His

val

520

val

Leu

sSer

Phe

Leu

1-SEQUENCE LISTINGS
330

Pro GIn Lys Thr Cys

345

TYr

Ala

Ile

Cys

Gly

Pro

Tyr

Gly

Ala

val

505

Asp

Phe

Tyr

Arg

Gly

Leu

Gly

Glu

Asp

Tyr

410

Asn

Thr

Glu

val

Leu

490

val

Asp

Ala

Phe

Met

570

Trp

Ala

Gly

395

Glu

Leu

Glu

Cys

val

475

Leu

Lys

Gln

Met

Ala

555

Tyr

Leu

Leu

Lys

Phe

Ala

Lys

Asp

Gln

460

Cys

Ser

Trp

Met

Gly

Pro

Ser

Glin

Leu Phe Ser
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Thr

365

Gin

Arg

Gly

Leu

Thr

445

Pro

Ala

Ser

Ala

Ala

525

Trp

Asp

Gln

Ile

Ile

Leu

350

Cys

Lys

Arg

Met

Gln

430

Thr

Ile

Gly

Leu

Lys

510

val

Arg

Leu

Cys

Thr

590

Ile

335

Ile

Gly

Tyr

Lys

Thr

415

Glu

Gln

Phe

His

Asn

495

Ala

Ile

Ser

val

val

575

Pro

Pro

Cys

Ser

Leu

Asn

400

Leu

Glu

Lys

Leu

Leu

Gln

Phe

Phe

560

Arg

Gin

val



595

Asp g1y Leu

Ile
625

Lys Glu

Ser Cys Ser

Gln Pro Ile

Lys Ser His
675

Ile Ser val
690

Tyr Phe His
705

<210> 18

<211> 2760
<212> DNA
<213> Homo

<400> 18
atggaagtgc

ggagctttcc
cacccagagg
cagcagcagc
gagactagcc
cgtagaggcc
tcggeectgg
gccagcaagg
ccatccacgt
cttaaagaca
gcagtatccg
tccaaggaca
aaggcagtgt
gaacagcttc
cccactcctt

aagagcactg

Lys Ash Gln

Leu Asp Arg Ile Ile Ala Cys

1-SEQUENCE LISTINGS

600

630

Arg Arg Phe Tyr Gln

Ala Arg Glu

660

Met val

Gin val

Thr Gln

sapiens

agttagggct
agaatctgtt
ccgcgagegce
agcagcagea
ccaggcagca
ccacaggcta
agtgccaccc
ggctgccgea
tgtccctget
tcctgagega
aaggcagcag
attacttagg
cggtgtccat
ggggggattg
gtgccccatt

aagatactgc

Ser val

Leu His

Pro Lys Ile

gggaagggtc
ccagagegtg
agcacctccc
gcagcagcag
gcagcagcag
cctggtectg
cgagagaggt
gcagctgcca
gggccccact
ggccagcacc
cagcgggaga
gggcacttcg
gggcctgggt
catgtacgcc
ggccgaatgce

tgagtattcc

Lys
635

Leu Thr Lys
650

GIn Phe Thr

665

Phe Pro Glu

Leu Ser Gly

taccctcggce
cgcgaagtga
ggcgccagtt
cagcagcagc
cagggtgagg
gatgaggaac
tgcgtcccag
gcacctccgg
ttccecggcet
atgcaactcc
gcgagggagg
accatttctg
gtggaggcgt
ccacttttgg
aaaggttctc

cctttcaagg

605

Lys Phe Phe Asp Glu Leu Arg Met

620

Arg Lys Asn

Leu Leu Asp

Phe Asp Leu
670

Met Met Ala
685

Lys val Lys

cgccgtecaa
tccagaaccce
tgctgctgct
agcagcagca
atggttctcc
agcaaccttc
agcctggagce
acgaggatga
taagcagctg
ttcagcaaca
cctcgggggce
acaacgccaa
tggagcatct
gagttccacc
tgctagacga

gaggttacac
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Asn Tyr

Pro Thr
640

Ser val
655

Leu Ile
Glu Ile

Pro Ile

gacctaccga
gggccccagg
gcagcagcag
gcagcagcaa
ccaagcccat
acagccgcag
cgccgtggec
ctcagctgec
ctccéctgac
gcagcaggaa
tceccacttec
ggagttgtgt
gagtccaggg
cgctgtgcegt
cagcgcaggce

caaagggcta

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

9

()



gaaggcgaga
ctgccgtcta
agtcgcgact
ccccateccc
gctgcggcegg
ggacccggtt
gccgaagaag
ggcggcggcey
tacggctaca
gatgtgtggt
aaaagcgaaa
gagactgcca
ctgatctgtg
aaggtcttct
gattgcacta
tatgaagcag
caggaggaag
acagtgtcac
attgagccag
ttgctctcta
aaggccttgce
tcctggatgg
aggatgctct
atgtacagcc
accccccagg
gggctgaaaa
cgtatcattg
accaagctcc
ctgctaatca
tctgtgcaag
<210>
<211>
<212>
<213>
<400>

19
2760
DNA
Homo

19

gcctaggcety
ccectgtetet
actacaactt
acgctcgcat
cgcagtgecg
ctgggtcacc
gccagttgta
gcggcggegyg
ctcggeeccc
accctggegg
tgggccectg
gggaccatgt
gagatgaagc
tcaaaagagc
ttgataaatt
ggatgactct
gagaggcttc
acattgaagg
gtgtagtgtg
gcctcaatga
ctggcttecg
ggctcatggt
acttcgeccc
agtgtgtccg
aattcctgtg
atcaaaaatt
catgcaaaag
tggactccgt
agtcacacat

tgcccaagat

sapiens

1-SEQUENCE LISTINGS

ctctggcagce
ctacaagtcc
tccactggcet
caagctggag
ctatggggac
ctcagccgec
tggaccgtgt
cggcggcggc
tcaggggcetg
catggtgagc
gatggatagc
tttgcccatt
ttctgggtgt
cgctgaaggg
ccgaaggaaa
gggagcccgg
cagcaccacc
ctatgaatgt
tgctggacac
actgggagag
caacttacac
gtttgccatg
tgatctggtt
aatgaggcac
catgaaagca
ctttgatgaa
aaaaaatccc
gcagcctatt
ggtgagcgtg
cctttctggg

gctgcagceag
ggagcactgg
ctggccggac
aacccgctgg
ctggcgagec
gcttcctcat
ggtggtggtg
ggcggcggcg
gcgggccagg
agagtgccct
tactccggac
gactattact
cactatggag
aaacagaagt
aattgtccat
aagctgaaga
agccccactg
cagcccatct
gacaacaacc
agacagcttg
gtggacgacc
ggctggcgat
ttcaatgagt
ctctctcaag
ctgctactct
cttcgaatga
acatcctgct
gcgagagage
gactttccgg

aaagtcaagc

ggagctccgg
acgaggcagc
cgcegecececc
actacggcag
tgcatggcgce
cctggcacac
ggggtggtog
aggcgggagce
aaagcgactt
atcccagtcc
cttacgggga
ttccacccca
ctctcacatg
acctgtgegc
cttgtcgtct
aacttggtaa
aggagacaac
ttctgaatgt
agcccgactc
tacacgtggt
agatggctgt
ccttcaccaa
accgcatgca
agtttggatg
tcagcattat
actacatcaa
caagacgctt
tgcatcagtt
aaatgatggc
ccatctattt
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gacacttgaa
tgcgtaccag
tccgeegect
cgcctgggceg
gggtgcagcg
tctcttcaca
€ggcggcggc
tgtagccccc
caccgcacct
cacttgtgtc
catgcgtttg
gaagacctgc
tggaagctgce
cagcagaaat
tcggaaatgt
tctgaaacta
ccagaagctg
cctggaagcc
ctttgcagcc
caagtgggcc
cattcagtac
tgtcaactcc
caagtcccgg
gctccaaatc
tccagtggat
ggaactcgat
ctaccagcte
cacttttgac
agagatcatc

ccacacccag

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760



atggaagtgc
ggagctttcc
cacccagagg
cagcagcagc
gagactagcc
cgtagaggcc
tcggecctgg
gccagcaagg
ccatccacgt
cttaaagaca
gcagtatccg
tccaaggaca
aaggcagtgt
gaacagcttc
cccactcctt
aagagcactg
gaaggcgaga
ctgccgtcta
agtcgcgact
cceccatcccc
gctgcggcgg
ggacccggtt
gccgaagaag
ggcggcggcyg
tacggctaca
gatgtgtggt
aaaagcgaaa
gagactgcca
ctgatctgty
aaggtcttct
gattgcacta
tatgaagcag
caggaggaag
acagtgtcac

agttagggct
agaatctgtt
ccgegagegce
agcagcagca
ccaggcagca
Ccacaggcta
agtgccaccc
ggctgccgea
tgtccctgcet
t¢ctgagega
aaggcagcag
attacttagg
cggtgtccat
ggggggattyg
gtgccccatt
aagatactgce
gcctaggetg
ccetgtetct
actacaactt
acgctcgeat
cgcagtgccg
ctgggtcacc
gccagttgta
gcggcggcyg
ctcggcececc
accctggegy
tgggccecectg
gggaccatgt
gagatgaagc
tcaaaagagce
ttgataaatt
ggatgactct
gagaggcttc
acattgaagg

1-SEQUENCE LISTINGS
gggaagggtc taccctcggc cgccgtccaa

ccagagegtg
agcacctccc
gcagcagcag
gcagcagcag
cctggtectyg
cgagagaggt
gcagctgeca
gggccccact
ggccagcacc
cagcgggaga
gggcacttcg
gggcctgggt
catgtacgcc
ggccgaatgc
tgagtattcc
ctctggcagc
ctacaagtcc
tccactggcet
caagctggag
ctatggggac
ctcagccgcce
tggaccgtgt
€ggcggeggc
tcaggggcty
catggtgagc
gatggatagc
tttgcccatt
ttctgggtot
cgctgaaggg
ccgaaggaaa
gggagcccgg
cagcaccacc

ctatgaatgt

cgcgaagtga
ggcgecagtt
cagcagcagc
cagggtgagg
gatgaggaac
tgcgtcccag
gcacctccgg
ttcceceggcet
atgcaactcc
gcgagggagg
accatttctg
gtggaggcgt
ccacttttgg
aaaggttctc
cctttcaagg
gctgcagcag
ggagcactgg
ctggccggac
aacccgctgg
ctggcgagec
gcttcctcat
ggtggtggtg
ggcggcggcy
gcgggcecagg
agagtgccect
tactccggac
gactattact
cactatggag
aaacagaagt
aattgtccat
aagctgaaga
agccccactg

cagcccatct

tccagaaccc
tgctgctgct
agcagcagca
atggttctcc
agcaaccttc
agcctggagce
acgaggatga
taagcagctg
ttcagcaaca
cctcgggggce
acaacgccaa
tggagcatct
gagttccacc
tgctagacga
gaggttacac
ggagctccgg
acgaggcagc
cgcecgececce
actacggcag
tgcatggcegce
cctggcacac
ggggtggtgg
aggcgggagce
aaagcgactt
atcccagtcc
cttacgggoa
ttccaccecca
ctctcacatg
acctgtgege
cttgtcgtct
aacttggtaa
aggagacaac

ttctgaatgt
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gacctaccga
gggccccagg
gcagcagcag
gcagcagcaa
ccaagcccat
acagccgcag
cgcegtggec
ctcagctgcc
ctcecgetgac
gcagcaggaa
tcccacttec
ggagttgtgt
gagtccaggg
cgctgtgegt
cagcgcaggc
caaagggcta
gacacttgaa
tgcgtaccag
tccgeegect
cgcctgggey
gggtgcagceg
tctcttcaca
€ggcggcggce
tgtagccccc
caccgcacct
cacttgtgtc
catgcgtttg
gaagacctgc
tggaagctgce
cagcagaaat
tcggaaatgt
tctgaaacta
ccagaagctg

cctggaagcc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

O



1-SEQUENCE LISTINGS

attgagccag gtgtagtgtg tgctggacac gacaacaacc agcccgactc
ttgctctcta gcectcaatga actgggagag agacagcttg tacacgtggt
aaggccttge ctggcttccg caacttacac gtggacgacc agatggcetgt
tcctggatgg ggctcatggt gtttgccatg ggctggcgat ccttcaccaa
aggatgctct acttcgcccce tgatctggtt ttcaatgagt accgcatgca
atgtacagcc agtgtgtccg aatgaggcac ctctctcaag agtttggatg
accccccagg aattcctgtg catgaaagca ctgctactct tcagcattat
gggctgaaaa atcaaaaatt ctttgatgaa cttcgaatga actacatcaa
cgtatcattg catgcaaaag aaaaaatccc acatcctgct caagacgctt
accaagctcc tggactccgt gcagectatt gcgagagagc tgcatcagct
ctgctaatca agtcacacat ggtgagcgtg gactttccgg aaatgatgge
tctgtgcaag tgcccaagat cctttctggg aaagtcaagc ccatctattt
<210> 20

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer Sequence

<400> 20

agagactcag aggcgaccat

<210> 21

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer Sequence

<400> 21

atcagcaaac acagcagctc

<210> 22

<211> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer Sequence

<400> 22

agagctgttg gatgaggacc agaa

<210> 23
<211> 24
<212> DNA
<213>
<220>
<223>

Artificial Sequence

Primer Sequence
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ctttgcagcec
caagtgggcc
cattcagtac
tgtcaactcc
caagtcccgg
gctccaaatc
tccagtggat
ggaactcgat
ctaccagctc
cacttttgac
agagatcatc

ccacacccag

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

20

20

24



1-SEQUENCE LISTINGS

<400> 23
aggctccaaa ggcacttgac tact

<210> 24

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer Sequence

<400> 24
gaccaagcgg gttgttattg a

<210> 25

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer Sequence

<400> 25
tgccttgtcg gtcatatttt tca

<210> 26
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer Sequence

<400> 26
cggagaacca aacggaaagg

<210> 27

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer Sequence

<400> 27
cttcgcccac agtgaatgc

<210> 28

<211> 24

<212> DNA

<213> Artificial Sequence

<220> .
<223> Primer Sequence

<400> 28
acagcagccg gtttattgtg cttc

<210> 29
<211> 24
<212> DNA
pPage 58

24

21

.

0

23

20

19

24



<213>

<220>
<223>

<400>

artificial Sequence

Primer Sequence

29

tggcattcag tctcacacca ctgt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

30

24

DNA

Aartificial Sequence

Primer Sequence

30

accactcacc atcatctcaa ggca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

31

24

DNA

Artificial Sequence

Primer Sequence

31

tgctcttctt tgccagatcc tcgt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

32

20

DNA

Artificial Sequence

Primer Sequence

32

gccttaccct tgcagcettac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

33

20

DNA

Artificial Sequence

Primer Sequence

33

gagcatgctg tccactctgt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

34

24

DNA

Artificial Sequence

Primer Seguence

34

cttgcgcatt cccaagtcag atgt

1-SEQUENCE LISTINGS
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24

24

20

20

24



1-SEQUENCE LISTINGS

<210> 35

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Seqguence
<400> 35

tttcctctee ttctcgtget gett
<210> 36

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 36

gagcctgcta cagatggtca
<210> 37

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 37

tgtctaccag caggacgaag

<210> 38

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 38

cctcctgaag aatcgattec

<210> 39

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 39

gaggtccaca cactgaagtt

<210> 40

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
Page 60

24

20

20

20

20

()



<400>

40

tttctgggct ggccaaacat aagc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

41
24
DNA
Artificial Sequence

Primer Sequence

41

acacaaggta atgtgtgggt ccga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

42

24

DNA

Artificial Sequence

Primer Sequence
42

cggcaggtgt ttgtgtgtgg aaat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

43

24

DNA

Artificial Sequence

Primer Sequence

43

agaagacaca cagcacagca gaca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

44
24
DNA
Artificial Sequence

Primer Sequence
44

tagtgaaacc agtgtgtctg ccca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

45

24

DNA

Artificial Sequence

Primer Sequence

45

agcgttcagc acttctgagg tctt

<210>
<211>
<212>

46
21
DNA

1-SEQUENCE LISTINGS
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24
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24



<213>

<220>
<223>

<400>

Artificial Sequence

Primer Sequence

46

cgctctggtt catctgctct ¢

<210>
<211>
<212>
<213>

<220>
<223>

<400>

47

22

DNA

Artificial Sequence

Primer Sequence

47

tcatcaaagg tgctctcgtc tg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

48

24

DNA

Artificial Seguence

Primer Sequence
48

tggagaggaa gttcagccat caga

«210>
<211>
<212>
«213>

<220>
«223>

<400>

49

24

DNA

Artificial sequence

Primer Sequence
49

aggagagctg ctttcgctta gtct

<«210>
<211>
<212>
<213>

<220>
<223>

<400>

50

24

DNA

Artificial sequence

Primer Sequence
50

acctgctcag cctttgtctc tgat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

51

24

DNA

Artificial Sequence

Primer Sequence
51

agatccaggc ttgcttactg tecct

1-SEQUENCE LISTINGS
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N

()

24

24

24

24



<210>
<211>
<212>
<213>

<220>
<223>

<400>

52

24

DNA

Artificial Sequence

Primer Sequence

52

attctgggtt gggagtgcaa ggaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

53

24

DNA

Artificial Sequence

Primer Sequence
53

aggagacatg cccaggatga aaca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

54
24
DNA
Artificial Sequence

Primer Sequence

54

actaggcagg acattgacat ccca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

55

24

DNA

Artificial Sequence

Primer Sequence
55

acagtaaacc tctccacaca tggc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

56
24
DNA
Artificial Sequence

Primer Sequence
56

tatgacaccc agggctttcg ttca

<210>
<211>
<212>
<213>

<220>
<223>

57

24

DNA

Artificial Sequence

Primer Sequence

1-SEQUENCE LISTINGS
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24

24

24

24

24



1-SEQUENCE LISTINGS

<400> 57
taacgttcce tgcgegttta caga

<210> 58

<211> 18

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 58

tcccaaatcc tgacccca

<210> 59

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 59

accacacagc ccctaggaga

<210> 60

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 60

acagggtggc ccaaatagaa ¢

<210> 61

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 61

cctgtcttgg acaagcggag a

<210> 62

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer Sequence
<400> 62

gggtcatttc caccacctca aaca

<210> 63
<211> 24
<212> DNA
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18

20

21

21

24

—
{
S~



<213> Artificial Seguence

<220>
<223> Pprimer Sequence
<400> 63

ggagaaaggc cttacagtag tctc

1-SEQUENCE LISTINGS
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24



