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WHAT IS CLAIMED 1IS:
1. A method for determining whether a subject is or will become less responsive to
therapy with a first- or second-generation androgen receptor (AR) antagonist, comprising;

(a) testing a sample containing a nucleic acid molccule encoding an AR
polypeptide from the subject to determine whether the encoded AR polypeptide/
modified at an amino acid position corresponding to amino acid position 8764f the
amino acid sequence set forth in SEQ ID NO: 1; and

(b) characterizing the subject as resistant or will become resistagh to therapy with
a first- or second-generation AR antagonist if the subject has the mogfification.

2. The method of claim 1, wherein the subject has been admgfiistered a first- or
second-generation AR antagonist for the treatment of a cancer.

3. The method of claim 2, wherein the cancer is prostg€ cancer.

4. A method for optimizing the therapy of a subjeciffeceiving a first- or second-
generation AR antagonist for treatment of a cancer, comprisifg:

(2) testing a sample containing a nucleic aghl molecule encoding an AR
polypeptide from the subject to determine whetfer the encoded AR polypeptide is
modified at an amino acid position correspopfling to amino acid position 876 of the
amino acid sequence set forth in SEQ IDJRO: 1; and

(b) discontinuing treatment wigh the first- or sccond-gencration AR antagonist if
the subject has the modification or ghntinuing treatment with a first- or second-
generation AR antagonist if the glibject does not have the modification.

5. A mcthod for sclectingfa subject for therapy with a third-gencration AR
antagonist, comprising:

(a) testing a sargfle containing a nucleic acid molecule encoding an AR
polypeptide from thgfSubject to determine whether the encoded AR polypeptide is
modified at an argfno acid position corresponding to amino acid position 876 of the
amino acid segfience set forth in SEQ ID NO: 1; and

(b) gharacterizing the subject as a candidate for therapy with a third-generation
AR antagnist if the subject has the modification.

6. The method of claim 2 or 3, further comprising discontinuing treatment with a
first- or sgfond-generation AR antagonist if the subject has the modification or continuing

treatmghit with a first- or second-generation AR antagonist if the subject does not have the
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7. The method of any of claims 1-6, further comprising administering third-
generation AR antagonist that inhibits the modified receptor if the subject has the modification.
8. The method of any of claims 1-7, wherein the modification comprises a

substitution or a dclction of the amino acid at amino acid position 876 in the AR polypeptigh

9, The method of claim 8, wherein the modification is a substitution of

AR polypeptide.

10.  The method of claim 8, wherein the modification is a subgfitution of
phenylalanine to an amino acid selected from among glycine, alaningfvaline, leucine, and
isoleucine at amino acid position 876 of the AR polypeptide.

11. The method of claim 9, wherein the modificatiogfis a substitution of
phenylalanine to leucine at amino acid position 876 of the AKX polypeptide.

12.  The method of any of claims 1-8, whereinghe modification comprises a deletion
of nucleic acid encoding amino acid position 876 of thf AR polypeptide.

13. The method of any of claims 1-12, yherein the nucleic acid encoding the
modified AR polypeptide has (i) a mutation of tffymine (t) to cytosine (c) at a nucleic acid
position corresponding to nuclcic acid positighl 2626 in the scquence of nucleotides sct forth in
SEQ ID NO: 18; (ii) a mutation of cytosigg#/(c) to adenine (a) at nucleic acid position
corresponding to nucleic acid position 628 in the sequence of nucleotides set forth in SEQ 1D
NO: 18; or (ii) a mutation of cytosig# (c) to guanine (g) at nuclcic acid position corresponding to
nucleic acid position 2628 in the gequence of nucleotides set forth in SEQ ID NO: 18.

14. The method offlaim 13, wherein the nucleic acid encodes leucine at amino acid
position 876 of thc AR polghcptide.

15.  The methfd of any of claims 1-14, wherein the nucleic acid molecule is RNA or
DNA.

16.  Thfmethod of claim 14, wherein the DNA is genomic DNA.

17. ¢ method of any of claims 1-14, wherein the method further comprises
isolating mpNA from the RNA sample.

The method of any of claims 1-17, wherein testing comprises amplifying nucleic
acid gficoding amino acid position 876 of the AR polypeptide.

19.  The method of claim 18, wherein amplification is by polymerase chain reaction
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20.  The method of claim 19, wherein PCR amplification comprises using a pair of
oligonucleotide primers that flank the region encoding amino acid position 876 of the AR
polypeptide.

21.  The method of any of claims 1-20, whercin the method comprises scquencig the
amplified nucleic acid.

22.  The method of any of claims 1-21, wherein testing comprises contactyfig the
nucleic acid with a sequence specific nucleic acid probe, wherein the sequence spfcific nucleic
acid probe:

(a) binds to nucleic acid encoding a modified receptor that igfnodified at amino
acid position 876; and
(b) does not bind to nucleic acid encoding the wild-tyg€ receptor having

phenylalanine at amino acid position 876.

23.  The method of any of claims 1-22, wherein the gfmple is from a tumor cell
sample from the subject.

24.  The method of any of claims 1-22, wherejf sample is from a tumor biopsy
sample, a blood sample, a serum sample, a lymph samgfle, or a bone marrow aspirate.

25.  The method of claim 23 or 24, whegfin the sample contains circulating tumor
cells (CTC) or disseminated tumor cells (DTC),

26.  The method of any of claims J£25, wherein the first- or sccond-gencration AR
antagonist inhibits a wild-type AR polypegflide by competitive antagonism.

27.  The method of any of clfims 1-26, wherein the second-generation AR antagonist
is sclected from among ARN-509, gffzalutamide (MDV3100), and RD162.

28.  The method of anyfof claims 1-27, wherein the subject has a disease or disorder
selected from among cancer, gfl inflammatory disorder or a proliferative disorder.

29.  The methoddf claim 28, wherein the subject has cancer.

30. The metfd of claim 29, wherein the cancer is a prostate cancer, a breast cancer,
a bladder cancer, or ghepatocellular cancer.

31.  Thffmethod of claim 30, wherein the cancer is prostate cancer.

32. he method of claim 31, wherein the subject has a castration resistant prostate
cancer.

The method of any of claims 1-32, wherein the subject has a solid tumor.
34.  The method of any of claims 1-33, wherein the subject is treated with the first- or

segond-generation AR antagonist prior to obtaining the sample.
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35.  The method of claim 34, wherein the sample is a sample obtained at 1 week, 2
weeks, 3 weeks, 1 month, 2 months, 3 months, 4 months, 5 months, 6 months, 7 months, 8
months, 9 months, 10 months, 11 months, 12 months, 14 months, 16 months, 18 months, 20
months, 22 months, or 24 months following the first administration of with thc first- or scegfnd-
generation AR antagonist,

36.  The method of claim 34 or 35, wherein the sample is obtained 1, 2, 3£, 5,6, 7,
8,9, 10 times over the course of treatment with the first- or second-generation antagonist.

37.  The method of any of claims 1-36, wherein the subject is respogfive the
treatment with the first- or second-generation AR antagonist when it is firstAdministered.

38. A method for screening compounds that antagonize a mogfied AR, comprising:

(a) expressing a modified AR in a cell, wherein the modifjfd AR is modified at an
amino acid position corresponding to amino acid position 6 of the amino acid

sequence set forth in SEQ ID NO: 1;

(b) contacting the cell with a test compound; and
(c) detecting the level of AR activity in the ce}ff, wherein a decrease in activity
indicates that the compound antagonizes the myfdified AR receptor.

39.  The method of claim 38, wherein thgftest compound exhibits full antagonist
activity toward the modified AR receptor.

40.  The method of claim 38 or 39 Avhercin the test compound docs not exhibit
agonist activity toward the modified AR tg€eptor.

41.  The method of any of clfims 38-40, wherein the modification is a substitution or
dclction of the amino acid at positigf 876 of the AR polypcptidc.

42.  The method of clg#n 39, wherein the modification is a substitution of
phenylalanine to an amino acif selected from among leucine, isoleucine, valine, alanine,
glycine, methionine, scringfthreonine, cysteine, tryptophan, lysine, arginine, histidine, prolinc,
tyrosine, asparagine, glyfamine, aspartic acid and glutamic acid at amino acid position 876 of the
AR polypeptide.

43.  Thffmethod of claim 42, wherein the modification is a substitution of
phenylalanine y an amino acid selected from among glycine, alanine, valine, leucine, and
isoleucine gfamino acid position 876 of the AR polypeptide.

The method of claim 43, wherein the modification is a substitution of

lanine to leucine at amino acid position 876 of the AR polypeptide.
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45.  The method of any of claims 38-44, wherein the cell is deficient for the
expression of wild-type AR, expresses a low level of wild-type AR, or expresses a modified AR
receptor.

46.  The method of any of claims 38-45, wherein the ccll is a sclected from amgfg
Hela, CV1, COS7, HepG2, HEK-293, DU145, PC3, TSY-PR1, LNCaP, CWR, VCaP ghd
LAPC4.

47.  The method of any of claims 38-46, wherein the cell comprises a gfporter gene
operably linked to an androgen responsive promoter.

48.  The method of claim 47, wherein activity is determined by gfalyzing the
expression of the reporter gene.

49.  The method of claim 47 or claim 48, wherein the prorgbter comprises androgen
response element.

50.  The method of claim 49, wherein the androgen ysponse element is 4XxARE or a
probasin element.

51.  The method of any of claims 38-50, whergfn the promoter is a probasin, a
prostate specific antigen, MMTV LTR, FASN, STEA}4, TMPRSS2, ORMI, or NKX3.1
promoter.

52.  The method of any of claims 38-£1, wherein the reporter gene encodes a protein
sclected from among a lucifcrase, a fluorcscghit protein, a bioluminescent protcin, or an cnzyme.

53.  Anisolated AR polypeptigf or a variant thereof having AR activity comprising a
modification at an amino acid positionf£orresponding to amino acid position 876 of the amino
acid sequence sct forth in SEQ ID IYO: 1, whercein the modification confers resistance to an AR
antagonist on the modified AR pflypeptide or variant.

54.  Theisolated polypeptide of claim 53, wherein the modification comprises

substitution of thc amino gfid at position 876 compared to a wild-typc AR sct forth in SEQ ID
55.  The yblated AR polypeptide of claim 53 or claim 54, wherein the substitution is
56. he isolated AR polypeptide of claim 55 having the sequence of amino acids set
forth in SEf) ID NO: §.

The isolated AR polypeptide of claim 53, wherein the modification comprises a

delegdn of amino acid position 876.
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58.  Theisolated AR polypeptide of any of claims 53-57, wherein the polypeptide
comprises a substitution of the amino acid at position 876 compared to a wild-type AR set forth //
in SEQ ID NO: 1 and one or more additional amino acid substitutions. ’ /

59.  Theisolated AR polypeptide of claim 58, wherein substitution at amino acig t
position 876 is F876L. /

60.  The isolated AR polypeptide of any of claims 58-59, wherein the one#r more
additional amino acid substitutions is selected from among one or more amino acjd substitutions
associated with castration resistant prostate cancer.

61.  The isolated AR polypeptide of any of claims 58-60, whereiy fhe one or more
additional amino acid substitutions is selected from among T877A, W74JC, W741L, W741R,
L701H and H874Y. '

62.  The isolated AR polypeptide of any of claims 53-6] 'wherein the polypeptide
comprises the sequence of amino acids set forth in SEQ ID NOgA or a variant that has at least or
at least about 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, §71%, 98%, 99% or more sequence
identity with the polypeptide having the sequence set fortyfin SEQ ID NO: 5, wherein the amino
acid at position 876 is not phenylalanine.

63.  The isolated AR polypeptide of any g claims 53-62 that is a recombinant protein.

64.  An isolated nucleic acid moleculgfncoding the modified AR polypeptide of any
of claims 53-62.

65.  The isolated nucleic acid off€laim 64, wherein the nucleic acid is a DNA or an
RNA molecule.

66.  The isolated nuclcic gfid of claim 64, wherein the nucleic acid is a cDNA
molecule.

67.  The isolated nuffieic acid of claim 64 or claim 65, wherein the nucleic acid
compriscs the sequence of ghlicleic acids set forth in SEQ ID NO: 19 or a variant that has at Icast
or at least about 60%, 7Qo, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or more
sequence identity witjfthe polypeptide having the sequence set forth in SEQ ID NO: 19, wherein

the nucleic acid cgfon encoding amino acid at position 876 does not encode phenylalanine.

A vector, comprising the nucleic acid molecule of any of claim 64-68.
The vector of claim 69, wherein the vector is a viral or plasmid vector.

The vector of claim 69 or claim 70, wherein the nucleic acid is operably linked to
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72.  The vector of claim 71, wherein the promoter is a constitutive or an inducible

promoter.
73. A host cell, comprising the vector of any of claims 69-72.
74.  The host ccll of claim 73, wherein the cell is a prokaryotic ccll or a cukaryoyfc
cell.
75.  The host cell of claim 74, wherein the cell is a mammalian cell, a bacgfrial cell, a
yeast cell, an insect cell, a plant cell, or an amphibian cell.
76. A mutant AR polypeptide expressed by the host cell of any of cjflims 73-75.
77. A third-generation AR antagonist identified by the methods g any of claims 38-
52.
78. A pharmaceutical composition comprising a third-gengfation AR antagonist
identified by the methods of any of claims 38-52 and a pharmaceugally acceptable excipient.
79. A method of treatment comprising administeringfo a subject in need thereof a
therapeutically effective amount of a pharmaceutical compogion of claim 77 or claim 78,
wherein the composition comprises a suitable pharmaceugfal carrier.
80.  The method of claim 79, wherein the syfject has cancer.
81.  The method of claim 80, wherein thefancer is a prostate cancer, a breast cancer,
a bladder cancer or a hepatocellular cancer.
82.  The mcthod of claim 81, whergn the cancer is a castration resistant prostate
cancer.
83.  The method of any of ¢l
84.  The method of claim
deletion of the amino acid at ami
85.  The method of gfaim 84, wherein the substitution is F876L.
86.  The method

is administered with an gfditional therapeutic agent.

s 79-82, wherein the subject expresses a mutant AR.
, wherein the mutant AR compriscs a substitution or a

acid position 876 in the AR polypeptide.

any of claims 71-85, whercin the third-gencration AR antagonist

HSP9Q#Mnhibitors, histone deacetylase (HDAC) inhibitors.
89.  The method of claim 86 or claim 87, wherein the additional therapeutic agent is a

nadotropin-releasing hormone (GnRH) agonist or antagonist.
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90. The method of claim 89, wherein the GnRH agonist is leuprolide, bruserelin or

goserelin.
91. A microchip comprising the modified AR polypeptide of any of claims 53-62
the nucleic acid of any of claims 64-68.
92.  The microchip of claim 91, wherein the modified AR polypeptide compifes an
amino acid substitution that is F876L or the nucleic acid encodes a modified AR pol
having an amino acid substitution that is F§76L.
93.  Akit comprising one or more reagents for the detection of nuclgfc acid encoding
a modified AR polypeptide comprising a modification at amino acid positigff 876 or a modified
AR polypeptide comprising a modification at amino acid position 8§76.
94.  The kit of claim 93, wherein the modified AR polypepgde comprises an amino
acid substitution that is F876L.
95.  The kit of claim 93 or 94, comprising a pair oligghucleotide primers that flank
the nucleic acid region encoding amino acid 876 of a AR po
96.  The kit of claim 93 or 94, comprising an olffonucleotide primer that
(a)  binds to nucleic acid encoding a#hodified AR that is modified at amino
acid position 876; and
(b)  does not bind to nucleic agll encoding the wild-type AR having
phenylalanine at amino acid position
97.  Thekit of claim 93 or 94, ¢

(2) a modified AR polypgftide having a modification that is F876S, or a portion

prising a microchip comprising

thercof comprising a modificgfion that is F876S; or
(b) a nucleic acid rgblecule encoding a mutant AR polypeptide having a

modification that is F87£S, or a portion thereof comprising a modification that is F8768S.
98. A system forfctecting a modificd AR that is resistant to inhibition with an a first-

or second-generation ntagonist in a subject, comprising:

ple containing a nucleic acid molecule encoding a AR polypeptide from

a microarray comprising nucleic acid encoding a mutant AR polypeptide or a
thereof that is modified at an amino acid position corresponding to amino acid
pogfition 876 of the amino acid sequence set forth in SEQ ID NO: 1.

The system of claim 98, wherein the microarray is contained on a microchip.

100. A system for detecting a modified AR that is resistant to inhibition with a first- or

ond- generation AR antagonist in a subject, comprising:
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(a) a sample containing a nucleic acid molecule encoding a AR polypeptide from
the subject; and

(b) a sequence specific nucleic acid probe, wherein the sequence specific nucley
acid probe:

(1) binds to nucleic acid encoding a modified AR that is modified £t amino
acid position §76; and
(ii) does not bind to nucleic acid encoding the wild-type AB/having

phenylalanine at amino acid position 876.

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

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

(b) a pair oligonucleotide primers that flank the nyfcleic acid region encoding
amino acid 876 of a AR polypeptide.

102.  Anisolated antibody that binds to a modifigll AR polypeptide of any of claims
53-62, wherein the antibody does not bind to or binds yfth lower affinity to a wild-type AR
polypeptide having the sequence of amino acids set forth in SEQ ID NO: 1.

103. The antibody of claim 102, wherejfl the modified AR polypeptide comprises an
amino acid substitution that is F876L.

104. A method of maintenance thyfrapy in a patient having a cancer, comprising:

(a) administering to the pglient a maintenance therapy regimen comprising
administering a therapeuticallyfeffective dosc of first- or sccond- gencration AR
antagonist; and

(b) monitoring th€ patient at predetermined intervals of time over the course of
the maintenance therghy regimen to determine whether the subject has mutation in an
endogenous gene ghcoding AR that results in a modification at an amino acid position
corresponding # amino acid position 876 of the amino acid sequence set forth in SEQ ID
NO: 1.

105. TME method of claim 104, wherein monitoring comprises:

esting a sample containing a nucleic acid molecule encoding a AR polypeptide
frofft the subject to determine whether the encoded AR polypeptide is modified at an

ino acid position corresponding to amino acid position 876 of the amino acid
sequence set forth in SEQ ID NO: 1.

-107 -




WO 2014/018926 PCT/US2013/052395

106. The method of claim 104 or 105, wherein the method further comprises
discontinuing maintenance therapy regimen if the subject has the mutation or continuing
maintenance therapy regimen if the subject does not have the modification.

107.  The method of claim 104 or 105, wherein the method further compriscs
administering third-generation AR antagonist that inhibits the modified AR if the subjeg has the
modification.

108.  The method of any of claims 104-107, wherein the modification igfthe AR
polypeptide is F876L.

109.  The method of any of claims 104-108, wherein the first- or gfcond-generation AR
antagonist inhibits a wild-type AR polypeptide by competitive antagoni

110. The method of any of claims 104-109, wherein the segfnd-generation AR
antagonist is selected from among ARN-509, enzalutamide (MDVZ100), and RD162.

111.  The method any of claims 104-110, wherein thefancer is a prostate cancer, a
breast cancer, a bladder cancer, or a hepatocellular cancer.

112.  The method of claim 111, wherein the canger is prostate cancer.

113.  The method any claim 112, wherein thgfcancer is a castration resistant prostate
cancer.

114.  The method of any of claims 1044113, wherein the predetermined interval of time
is every week, every month, every 2 months,£very 3 months, cvery 4 months, every 5 months,

every 6 months, every 7 months, every 8 pfonths, every 9 months, every 10 months, every 11

months, or every year.
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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.  Anisolated 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 claimv 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 1, 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% sequence

identity to the ligand binding domain.
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