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INTRODUCTION

Castration resistant prostate cancer (CRPC) ubiquitously displays increased expression of the AR
and AR target genes, reflecting the critical importance of this pathway in prostate cancer
progression. This proposal invest igates the impact of maximal intra-tumoral androgen pathway
suppression on prostate tum or regression and recurrence, and seeks to determ ine whether
specific resistance m echanisms identified at tu mor progression will reflect the efficacy of
androgen axis supp ression and/or predict s ensitivity to subsequent therapy. Our studies will
assess whether tumors recurring after the most stringent AR pathway blockade
pharmacologically available will continue to retain a dependence on the AR axis or will exh ibit
an AR ‘null’ phenotype driven by non-AR directed resistance mechanisms. As novel agents
which potently inhibit the AR pathway bec ome clinically available, it willb e critical to
understand how severe shutdown of the AR pathway im pacts tumor cell biology and how this
will alter the natural history of CRPC.

BODY

The primary research accom plishments associated with the Statem ent of W ork for year o ne
(months 1-12) are completion and/or initiation  of the ani mal studies as listed in Technical
Objectives 1 and 3 be low. This r eport will d etail the enrollment data for four of the five
xenograft studies comprising this award (the fifth study will be performed during months 20-30
of the award). Evaluation of growt h endpoints and molecular analyses have been initiated and
will be further carried out and rep orted in years two and three of the award as per Technica 1
Objectives 2 and 3 in the Statement of Work.

Technical Objective 1. Xenograft Studies of Maximal Androgen Suppression

1.1. castration (n=50 mice) months 1-12
1.2. castration+Casodex+Dutasteride+Ketocontazole (n=50 mice) months 1-18
1.3. castration+Vn-124 (n=50 mice) months 1-18

1.1 Enrollment into the castration only con trol

arm has been com pleted, including n=5 tum ors

each harvested at days 7 and 21 after castratio n, 100-
and n=33 tum ors harvested following castration ——cxonly
recurrent re-growth (defined as re-growth to 801
750mm3). Preliminary analyses demonstrate an
engraftment rate of 83% (predicted rate 80%), and
that 65% of tumors recurred by day 200 following
castration, thereby meeting the 60% incidence of
re-growth in the control group that had been o
assumed for the power calculations (section 6a. in 0 50 100 150 200 250
the ACURO animal appendix for these studies). day post enroliment

Figure 1. Time to castration recurrent
progression (750mm3) in LuCaP35
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1.2 and 1.3. The second arm of this study com prises maximal pharmacologic suppression of the
androgen axis with currently available agents. This in cludes the CYP17A inhibition with
ketoconazole, SRDS5AT1 and 2 inhibition with dutasteride, and the AR inhibition with the
antiandrogen bicalutamide. Enrollment into this study has been completed, with n=5 and n=4
tumors harvested at the day 7 and day 21 tim e points, respectively, and n=32 tumors enrolled in



the long term treatment group. Tumor growth and regression data are still being collated and will
be complete by m onth 18 as denoted inthe = SOW. The third arm of this study com prises
treatment with the nove 1 agent VN-124, which is a com bined CYP17A inhibitor and androgen
receptor antagonists. Enrollment into this study is presently ongoing and will be com plete by
month 18 as denoted in the SOW.

Technical Objective 3. Xenograft Studies of Testosterone Replacement

3a. Cohort 1 study with 4 arm randomization (n=100 mice), months 1-12
1. Placebo/vehicle control (n=20)
2. Testosterone low Smg/kg/day (n=20)
3. Testosterone low + dutasteride (n=20)
4. Testosterone high 100mg/kg/day (n=20)

The goal of the studie s in this Objectiv e isto evaluate the differential sensitivity of tumors
recurring after progressive AR inhibition to the repressive effects of supra-physiologic T
replacement. Two studies are to  be perform ed. The first study wi 11 evaluate the im pact of
testosterone treatment on the ¢ astration recurrent xenograft LuCaP 35V (Technical Objective
3a). The second study (Technical Objective 3b, in months 20-30) will be done with a LuCaP35V
line that has been sub jected to additional AR pathway in hibition and has then subsequently
recurred as a ‘super-resistant’ line.

Pilot study to confirm appropriateness of testosterone dosing strategy. Prior to enrolling
mice into the Cohort 1 study of testosterone repl acement, a small pilot study using the proposed
treatment regimens was performed to ensure that the replacement doses were yielding the desired
serum testosterone levels. Due to baseline var iability in circulating androgen lev els, all mice
were to be castrated and then treated with stepped doses of testosterone with or w/out dutasteride
to yield either physiologic androgen levels, or the supra-physiologic androgen levels predicted to
be necessary to cause testosterone-m ediated growth inhibition. Five n on-tumor bearing mice
were serially treated with testosterone proprionate i.p. according to the schema in Figure 2.

Figure 2. Testosterone dosing schema to confirm achievement of appropriate serum levels
Dut 10mg/kg
lCastrate lT 5mg/kg lT 5mg/kg lT 100 mg/kg lNo Rx
2wk _ 2wk 2wk _ 2wk _ 2wk _
Bleed O Bleed 1 Bleed 2 Bleed 3 Bleed 4 Bleed 5
Pre Cx Baseline Recovery

Measurements of serum androgen levels by m ass spectroscopy are presented in Table 1 (below)
and demonstrate achievement of physiologic serum T levels in the Lo w T + Dutasteride cohort
(3.85 ng/ml +/- 084), and supra-physiologic levels in the High T cohort (75.1 ng/ml +/- 10.8).

3a. Enrollment into Cohort 1 has nearly been completed. To date n=20 mice have been enrolled
into the no treatm ent control arm, and n=16 have been enrolled into each of the remaining 3
testosterone treatment arms. Completion of enrollment into this study is anticipated in the next
month.



Table 1. Serum T levels after Low and High dose T replacement

time | serum T mouse number average (stdev)

point | (ng/ml) 1 234[5
0 Pre-Castration 9.19 2.477123 534 7.21 6.29 2.53
1 Castration 0.01 0.01 0,01 0.02 0.01 0.01 0.01
2 Low T 0.95 0.75 1409 0.73 0.79 0.86 0.15
3 Low T + Dut 3.71 4.37 4.62 2.73 3.85 0.84
4 High T 62.9 88.8 77.1 71.6 75.1 10.8
5 Recovery 0.11 0.07 0.14 0.05 0.09 0.04

KEY RESEARCH ACCOMPLISHMENTS

¢ Enrollment into 3 xenograft studies which w ill evaluate the impact of ma ximal androgen
suppression on castration recurrent prostate cancer growth

e Confirmation of anticipated serum testos  terone levels after low  and high dose
testosterone replacement therapy

e Enrollment into a 4 arm study which will asse ss the sensitivity of CRPC to physiologic
and supra-physiologic testosterone replacement therapy

e Ongoing collection of tum or growth and re gression data, and of tumor tissue for
molecular studies

REPORTABLE OUTCOMES

A tissue repository comprising fixed and frozen tissues from the above xenograft studies is being
generated. The fixed tissues will additionally be used to generate a tissue microarray resource.

CONCLUSION

As discussed, the primary research accomplishments associated with the Statement of Work for
year one are completion and/or initiation of the animal studies. To date, analysis of these studies
is ongoing and thus presentation of results or imp lications of the completed research is not yet
available. We anticip ate these s tudies will yi eld novel data on the ability of m aximal
pharmacologic androgen suppression to im pact tumor androgen levels a nd castration recurrent
growth, as well as the im pact of supra-physio logic testosterone treat ment on CRPC growt h
inhibition.



