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1. ABSTRACT 

 

Targeting GPR30 in Abiraterone- and MDV3100-Resistant Prostate Cancer  

 

Lam H.M., Nguyen H.M., Olson J., Corey E. 

 

Department of Urology, University of Washington, 1959 Pacific Street, Seattle, WA 98195 

 

Period 9/30/14-9/29/15 

 

New treatments to abiraterone (Abi)- and MDV3100 (MDV)-resistant prostate cancer have not been explored. 

G protein-coupled receptor 30 (GPR30) is a seven-transmembrane estrogen receptor and the activation by its 

specific agonist G-1 inhibited growth in multiple castration-resistant prostate cancer (CRPC) xenograft models 

that were resistant to the first-generation androgen deprivation therapy (ADT).  More importantly, GPR30 is an 

androgen-repressed target and its expression increased in clinical CRPC when compared to primary prostate 

cancer. In this proposal, we will conduct preclinical studies to test the efficacy of G-1 in inhibiting the growth 

of prostate cancer that are resistant to the new second-generation ADT including Abi and MDV. We 

characterized two patient-derived xenograft models that are resistant to Abi and MDV, and the efficacy study of 

G-1 in inhibiting tumor growth are undergoing. We are also collecting clinical Abi- and MDV-resistant prostate 

cancer specimens from both biopsy and rapid autopsy to evaluate the prevalence of GPR30 expression in these 

advanced patients for potential targeting. This study will also provide information on the mechanism underlying 

GPR30 responsiveness and resistance. 



5 

 

2. INTRODUCTION 

 

Castration-resistant prostate cancer (CRPC) is evolving fast and developing resistance to the most recent 

treatments including abiraterone (Abi) and MDV3100 (MDV). Treatments to these newly resistant tumors have 

not been explored. While research efforts continue to abolish the residue androgen signaling in these resistant 

cells, we propose to focus on androgen-repressed therapeutic targets whose expression is now high under the 

ultra-low androgen milieu in Abi- and MDV-resistant cancer. G protein-coupled receptor 30 (GPR30) is a 

seven-transmembrane estrogen receptor and it elicits cell growth or death depending on the cellular context. We 

showed GPR30 activation by its specific agonist G-1 inhibited prostate cancer growth through G2 arrest and 

apoptosis. We further showed that GPR30 expression was suppressed by androgen and importantly its 

expression was increased in castration-resistant prostate cancer (CRPC) in both preclinical setting and clinical 

specimens. G-1 inhibited the growth of multiple CRPC xenografts that were resistant to the first-generation 

ADT (i.e. castration).  We hypothesize that for CRPC resistant to the second-generation ADT including Abi and 

MDV, the expression of the androgen-suppressed target GPR30 is high, and hence the anti-tumor effect of G-1 

will be maximized.  

 

In this proposal, we will perform preclinical testing on the efficacy and the safety of the GPR30-targeted 

therapy in our newly developed Abi- and MDV-resistant patient-derived xenografts, and investigate the 

frequency of GPR30 expression in patient specimens. This study will also provide information on the 

mechanism underlying GPR30 responsiveness and resistance. 

 

 

3. KEYWORDS 

Prostate Cancer, Abiraterone, MDV3100, GPR30, Estrogen receptor, G-1, Patient derived xenografts, 

Treatment resistance 
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Figure 1. Tumor growth upon Abi and MDV resistance in A) LuCaP 35CR and B) LuCaP 86.2 patient-derived 

prostate cancer xenografts. Control, n=9; Abi, n=29-40 due to the rolling enrollment; MDV, n=21-37 due to the 

rolling enrollment. 
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Figure 2. Body weight upon Abi and MDV resistance in A) LuCaP 35CR and B) LuCaP 86.2 patient-derived prostate 

cancer xenografts. Control, n=9; Abi, n=29-40 due to the rolling enrollment; MDV, n=21-37 due to the rolling 

enrollment. 

 

4. ACCOMPLISHMENTS 

In Year 1, we obtained approvals from IACUC and DoD ACURO in Feb 2015 for xenograft studies to 

investigate the efficacy of G-1-induced CRPC growth inhibition in abiraterone (Abi)- and MDV3100 (MDV)-

resistant LuCaP xenografts. Since then, we have inoculated LuCaP 35CR and LuCaP 86.2 into male SCID mice 

and the tumors took more than expected (take rate of 78% and 83% for LuCaP 35CR and LuCaP 86.2, 

respectively). The mice were treated with Abi or MDV and resistance to drugs developed as anticipated (Figure 

1). The mice were currently enrolled to G-1 treatment group upon Abi or MDV resistance at ~300mg on a 

rolling basis. No weight loss due to treatment was detected so far (Figure 2).  Tumor characterization and gene 

expression studies will be performed after the preclinical studies were finished. 

In the past year with collaboration with Dr. Bruce Montgomery at the University of Washington we collected 

post-abiraterone biopsies from 15 patients (out of 30 patients over 3 years proposed). We also performed 10 

rapid autopsies (out of 12 patients over 3 years proposed) and 8/10 patients were resistant to abiraterone and 
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7/10 patients were resistant to enzalutamide. We will send the tissues from rapid autopsies for intratumoral 

androgen analysis and perform the immunohistochemistry staining of GPR30 in Year 2 to reduce batch effects. 

 

Opportunities for training and professional development 

I participated in preclinical study meetings to gain knowledge about the different responses to abiraterone and 

MDV3100 on various in-house patient-derived xenograft models. The information will provide a basis for 

examining drug resistance outlined in this project. 

 

Results disseminated to community of interest 

1. Prepared a brief description of the project to 2015 PCRP program materials.  

2. Presented part of the proposal in the planetary lecture in the Prostate Cancer Foundation Annual Retreat in 

October 2015. 

 

Plan to do during the next reporting period to accomplish the goals 

Since the experiments are going on track, we will adhere to the SOW and perform experiments as proposed. If 

unexpected issues occur, we will revise aims for approval accordingly. 
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