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AR mutations have also been found in approximately 10–30% of the CRPCs
treated with antiandrogens. Second-generation AR antagonists
enzalutamide and ARN-509 function as antagonists in the presence of AR
overexpression and they express high initial clinical efficacy in CRPC.
However, in many patients, the efficacy is shortlived and eventually
resistance emerges. Recently, a F876L missense mutation in the ligandbinding domain of AR has been described that confers resistance to
enzalutamide and ARN-509 in preclinical models of prostate cancer.
In this study, we report the preclinical properties of a new generation AR
inhibitor, ODM-201, that has high anticancer activity in patients with CRPC
and unique properties compared to the first and second generation
antiandrogens.

Materials and Methods

determined and brain/plasma ratio was calculated.

c)

Transactivation assays with mutant ARs: Inhibition of mutant ARs
AR(T877A), AR(W741L) and AR(F876L) by test compounds was studied
in transactivations assays using human U2-OS osterosarcoma cell line.
Human U2-OS cells were transiently transfected with androgenresponsive reporter gene construct and expression vectors encoding
mutant ARs. Transfected cells were treated with test compound and 0.6 nM
concentration of testosterone or 10 nM concentration of DHT in steroid
depleted media for 24 h and luciferase activity was measured.
VCaP proliferation assay: Androgen-sensitive VCaP prostate cancer
cells containing endogenous AR gene amplification were treated with submaximal concentration (0.1 nM) of mibolerone in steroid depleted growth
medium. Cell growth was measured using WST-1 Cell Proliferation Assay
(Roche) according to manufacturer's instructions.
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* Data from rat autoradiography (QWBA) confirms brain/plasma ratio of 14C-ODM-201 related radioactivity was
0.04-0.06, indicating negligible penetration to the brain
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ODM-201 does not increase serum testosterone levels in mouse
Serum testosterone levels in xenograft after 3-wk dosing
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In CRPC patients, enzalutamide is reported to increase bone marrow* and serum */** testosterone
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3. Inhibition of AR nuclear translocation by ODM-201
a)

Conclusions

Inhibition of AR nuclear translocation by ODM-201, its metabolite
and other antiandrogens in AR overexpressing HS-HEK293 cells

ODM-201, a new generation AR inhibitor, overcomes prostate cancer
resistance via multiple mechanisms.
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2. Overcoming prostate cancer resistance by suppressing
mutant androgen receptors by ODM-201
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Castration resistant VCaP xenograft: Tumors were established by
subcutaneous injection of VCaP cells into male nude mice. After initial
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a)

Unique profile of ODM-201

AR nuclear localisation (% of control)

Antagonism of ODM-201 to wt AR: Functional activity and potency to
hAR were determined in HEK293 cells stably transfected with full-length
hAR and androgen-responsive luciferase reporter gene constructs. The
cells were treated with test compound and 0.45 nM testosterone in steroid
depleted media for 24 h and luciferase activity was measured.
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VCaP: Prostate cancer cell line derived from a bone
metastasis of a patient with CRPC and containing
endogenous AR gene amplification

ODM-201 and its metabolite function as antagonists for the
F876L, T877A and W741L mutant ARs

Compound

AR binding affinity: Binding affinity to wild type AR was determined in
cytosolic lysates obtained from ventral prostates of castrated rats using a
competition binding assay.
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4. Low or negligible seizure risk with ODM-201
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Brain/plasma ratios: ODM-201 and ORM-15341 concentrations were
studied in mouse plasma and brain homogenates after 7-day oral dosing of
ODM-201 25-100 mg/kg bid. Enzalutamide concentrations were studied
after 7-day oral dosing of 20 mg/kg qd and ARN-509 concentrations after
single oral dose of 10 mg/kg qd. AUC0-24 values for plasma and brain were

AR expression in cell lines
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Testosterone analyses: Serum testosterone levels were measured from
intact nude male mice with VCaP orthotopic tumors after 3 week treatment
of test compounds using RIA (radioimmune assay) method.
AR nuclear translocation: AR overexpressing HEK293 cells were treated
with 1 µM test compounds together with 0.3 nM testosterone in steroid
depleted medium. AR subcellular localisation was studied by
immunolabeling of AR with polyclonal AR ab (N-20) (Santa Cruz). DNA was
labeled with DAPI. Cells were either imaged with Cellomics Arrayscan VTI
(Thermo) and analyzed with NucTrans.V3 Assay Algorithm (Thermo), or
imaged with Zeiss LSM780 confocal microscope.

c)

Enzalutamide and ARN-509 activate AR(F876L)
Bicalutamide activates AR(W741L)
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Growth of prostate cancer is dependent on stimulation of the androgen
receptor (AR). Remarkably, also castration resistant state of prostate cancer
(CRPC) is still dependent on functional AR, and several molecular
mechanisms have been proposed to explain the addiction on a functional
AR. Known causes of CRPC include gene amplification and overexpression
of AR mRNA and protein, point mutations of AR, resulting in promiscuous
ligand usage, and increased expression of steroidogenic enzymes, leading
to increased intratumoral androgen levels.

ODM-201 and its metabolite do not activate the F876L, T877A
or W741L mutant ARs
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Background

tumor growth, when the average tumor volume reached ~200 mm , mice
were castrated. Oral treatment (ODM-201 50 mg/kg bid, or enzalutamide
20 mg/kg qd for 37 days) was initiated upon tumor regrowth. In case of
bicalutamide, oral dose was 20 mg/kg qd for 43 days. Mean tumor volumes
were calculated for each treatment group.
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b) Representative confocal
microscopic images of AR
overexpressing HS-HEK293
cells treated with or without
testosterone combined with
indicated antiandrogens.

•

No brain entry and testosterone elevation in preclinical models
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