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Introduction

Androgen receptor (AR) is the primary therapeutic target
expressed in over 85% of prostate cancer (PC), a leading
cause of cancer-related deaths in the US.

« PC that relapses from hormonal treatment (castration-
resistant prostate cancer (CRPC)) is aggressive and
contributes to the majority of PC-related deaths.

« Second-generation AR antagonists and androgen-
synthesizing enzyme inhibitors have significantly extended
survival of CRPC patients.

«  After a brief period of response, resistance to AR-pathway
inhibitors develops frequently via various mechanisms.

« The objective of this work is to discover the
mechanisms by which resistance to AR antagonists
develops and if N-terminus domain (NTD)-binding AR
inhibitors can bypass the resistance mechanism.

Summary

« Canonical AR antagonists (1st and 2" generation)
upregulate androgen metabolizing enzymes UGT2B15,
17, and 28 to reduce intracellular androgen levels.

¢ Knock-down of UGT2B expression impairs AR
antagonist activity in vitro.

* Decreased UGT2B expression in vivo leads to reduced
canonical AR antagonist efficacy.

* Dual Action AR Inhibitors (DAARIs) UT-34 (ONCT-534)
and UT-105 (ONCT-505) that bind to AR NTD inducing
AR protein degradation, act independently of UGT2B
expression levels.
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Figure 2. A. Intrinsic fluorescence assay using purified AR
activation function-1 (AF-1) region of the NTD and DAARIs, UT-34
and UT-105. B. DAARIs degrade AR in PC preclinical models.
LNCaP cells were treated with DAARIs, and Western for AR was
performed.

Androgen-Glucuronidating Enzymes are Lower in
Enzalutamide-Resistant Prostate Cancer Cells and
Tumors
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Figure-1: A. Androgen metabolism pathway. B. Microarray analysis was
performed with RNA extracted from LNCaP and MR49F (enza-resistant LNCaP)
cells. Top 20 up- and down- regulated genes with UGT2B15 and UGT2B17
indicated by a box. C. mRNA expression of UGT2B in VCaP and enza-resistant
VCaP. D. UGT2B15 protein expression is lower in enza-resistant cells.
Western blot for UGT2B15 and GAPDH in parental and enza-resistant cells.

AR Antagonists and DAARIs Have Distinct
Temporal Effects on AR Function. AR Antagonists,
But Not DAARIs, Increase UGT2Bs.
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Figure-3. AR antagonists increase UGT2Bs expression. A. LNCaP cells
were grown in 3D cultures and were treated for four days. Expression of
UGT2Bs was determined at the mRNA and protein levels. B and C.
Experiments were performed in LNCaP cells as indicated in panel A with a time-
course.

Results. LBD-binding AR inhibitors enzalutamide, darolutamide, and
bicalutamide induce UGT2Bs at the mRNA and protein levels. The induction of
UGT2Bs and inhibition of AR-target gene KLK3 were maximum between days 4
and 7 and no effect observed by day 21. Alternatively, NTD-binding DAARIs
UT-34 and UT-105 elicited a sustained inhibition of KLK-3 despite their lack of
effect on UGT2Bs expression.
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Knock-Down of UGT2Bs Impairs AR Antagonist Efficacy
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Figure-4: Knock-down of UGT2Bs impairs canonical AR inhibitor efficacy. UGT2B15, 17, and 28 were knocked-down in LNCaP cells.

Gene expression and cell proliferation in the presence of DHT or enzalutamide were measured in parental and knocked-down cells. GFP was
used as a control.

AR Antagonists, But Not DAARIs, Efficacy In Vivo Correlates with UGT2B
Expression
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Figure-5: LNCaP xenograft was performed in NSG mice with enzalutamide and DAARIs. UGT2Bs expression was quantified on days 7 (in a
subset of animals) and 25 (terminal sacrifice) of the treatment. Tumor testosterone was quantified by LC-MS/MS method.

Results: Enzalutamide was partially effective early in the treatment, which correlated with an increase in UGT2B15 expression. Long-term
treatment with enzalutamide causes UGT2Bs to be inhibited, resulting in an increase in tumor androgen and lack of tumor growth inhibition.
DAARIs provide a sustained tumor growth inhibition and do not depend on UGT2Bs.

Conclusion: cCanonical LBD-targeting AR inhibitors induce expression of the androgen-metabolizing UGT2B enzymes,
which might contribute to their anti-tumor activity. However, over time UGT2B expression levels are suppressed, leading to loss of
canonical AR antagonist activity. NTD-targeting DAARIs are unaffected by UGT2B-mediated changes in androgen metabolism
and retain in vivo efficacy independent of androgen metabolism.
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