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Introduction

Early stage prostate cancer (PCa) cells typically require androgen receptor (AR) activity
for survival and proliferation. Thus, standard PCa treatments include anti-androgen therapies
that suppress AR function. However, the majority of PCa recur as castration-resistant prostate
cancer (CRPC) that is resistant to AR-directed therapies. Observations in clinical CRPC
specimens and in vitro studies using CRPC cell lines suggest that activation of the fibroblast
growth factor (FGF) pathway is one mechanism to overcome AR pathway blockade [1, 2]. In
addition, FGF pathway activity is critical for cell survival and proliferation in advanced AR-null
mCRPC without neuroendocrine features (i.e. double-negative prostate cancer; Ref. [3]). While
the FGF pathway has been nominated as a therapeutic target in treatment-resistant mCRPC,
rigorous preclinical testing in in vivo models has yet to be conducted.

The Department of Urology at the University of Washington has generated one of the
largest collections of MCRPC patient-derived xenograft (PDX) models. The LuCaP PDX series
is comprised of over 40 different models that represent diverse molecular phenotypes of
mCRPC [4, 5]. In addition, LuCaP PDX models retain patient tumor characteristics and serve
as patient avatars for preclinical testing. In a pilot study using AR-expressing LuCaP PDX
models, we determined that combination treatment with an FGF receptor (FGFR) inhibitor and
AR inhibitor blocked tumor growth in vivo warranting further study. The objective of the
proposed studies is to further examine FGFR inhibition in LuCaP PDX models and focus on (i)
the efficacy of combination FGFR and AR pathway inhibitors in a larger preclinical PDX study
and (ii) delineate the mechanisms of response and resistance to treatment in vivo. We
hypothesize that AR pathway inhibition in AR-expressing CRPC leads to FGF pathway
activation as a requirement for tumor cell survival and that combination FGFR and AR therapy
will block tumor cell survival and proliferation.

These studies will provide insights on the molecular mechanisms of response and
resistance to combined FGFR and AR pathway inhibition in AR-expressing models of CRPC in
vivo. In addition, significant therapeutic responses observed in the proposed studies would
strongly support rapidly translating combination FGFR and AR pathway inhibition to clinical
trials in men with treatment-resistant mCRPC.



Body

Key Training and Research Accomplishments

As indicated in the statement of work, year 1 (months 0-12) of this PCRP-Early Investigator
Research Award, training milestones consisted of didactic coursework and
conference/workshop/seminar attendance; and research milestones included in vivo studies
using FGFR and AR inhibitors in AR-expressing LuCaP PDX models. While significantly
diminished due to restrictions imposed for the COVID 19 pandemic, accomplishments include:

e Completed BIOST 509 - Introduction to R for Data Analysis in Health Sciences to gain
experience in R programming language.

e Completed RNAseq Analysis in R prepared by Combine Australia to learn methods for
analyzing RNAseq experiments relevant to this proposal.

e Attended the AACR Translational Cancer Research For Basic Scientists Workshop

e Obtained all study approvals (i.e. IACUC, HRPO and ACURO)

e Obtained an ACURO amendment to use erdafitinib (FDA approved) instead of CH5183284
for in vivo testing.



Reportable Outcomes

To summarize the research accomplishments to date, the tasks described in the proposed
Statement of Work (revised March 2020) are itemized here with a brief update for each task.

Specific Aim: Evaluate the efficacy of combination erdafitinib and enzalutamide in a
PDX preclinical trial (months 1-12).

Major Task 1: Preclinical PDX Study

Subtask 1.1: Apply for IACUC, ACURO and HRPO approvals (Months 1-3). Completed. All
study approvals were successfully obtained. In addition, an ACURO amendment was
submitted and approved to use the FGFR inhibitor erdafitinib (FDA approved) instead of
CH5183284 for in vivo testing.

Task 1.2: Enroll five PDX lines and implant one cell line. Monitor survival and tumor growth in
mice. Three treatment groups per line - control, enzalutamide, combination enzalutamide and
erdafitinib (Months 3-10). In Progress. Significant challenges were encountered due to delays
acquiring the study approvals as well as due to the ongoing COVID-19 pandemic response. As
such, in vivo testing using enzalutamide and erdafitinib in LuCaP PDX models have been
initiated but have not reached data reporting endpoints at the time of this annual report.

Major Task 2: Molecular and Transcriptomic Characterization of Tumors from PDX Preclinical
Trial

Subtask 2.1: Assess molecular features of response and emergent resistance mechanism(s)
from tumor specimens obtained from the PDX preclinical trial using IHC, qPCR and
immunoblot analyses (months 6-10). Not yet started.

Subtask 2.2: Identify features of response and emergent resistance mechanism(s) to treatment
in the PDX tumors using RNAseq and GSEA (months 8-10). Not yet started.




Conclusions

The project was significantly impacted by the ongoing COVID-19 pandemic response and the
longer than anticipated approval process for ACURO and ACURO amendments. A key factor
leading to the study amendment (i.e. erdafitinib in vivo instead of CH5183284) was due to the
recent FDA approval of erdafitinib for metastatic bladder cancer therapy. Thus, positive results
from the proposed studies could be translated more rapidly to clinical trials in men with
treatment-resistant mMCRPC. However, the significant disruptions to study timelines prevented
completion of this project in the proposed 12-month window period. To remedy these
outcomes, a no cost extension to the grant timeline was recently approved. While there
continues to be on-going COVID-related research disruptions, the initial PDX studies are
already underway and all analyses and reporting should be completed within the extension
period.
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