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Abstract

Since the early 1940s, androgen ablation has been the cornerstone of treatment for prostate
cancer (PC). Importantly, androgen receptor (AR) signaling is vital not only for the initiation

of PC, which is initially androgen-dependent, but also for castration-resistant disease. Recent
studies demonstrated clear promise of the poly(ADP-ribose) Polymerase 1 (PARP-1) inhibitors
for targeting prostate cancer cells harboring mutations in DNA damage-repair genes. In addition,
it has been established that PARP-1 inhibition suppresses growth of AR-positive prostate cancer
cells in cell and animal models. Thus, prostate cancer represents a particularly promising disease
site for targeting PARP-1, given that both DNA repair and AR-mediated transcription depend on
PARP-1 function. Here, we describe the development and use of cell based assay to evaluate the
impact of PARP-1 inhibitors on the AR signaling in prostate cancer cells.
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1. INTRODUCTION

The burden of PC is tremendous. It is estimated that about 268,000 men will be diagnosed
with PC, and more than 34,000 men will die from this disease in the United States alone

in 2022 [1]. Therefore, development of curative therapeutic agents for the treatment of
prostate cancer represents an urgent clinical need. AR signaling is regarded as the main
oncogenic driver in prostate carcinogenesis [2—6]. Thus, modulation of AR activation
and/or expression represents a logical target for PC prevention and treatment. Contemporary
therapeutic agents, such as abiraterone acetate (Zytiga) and enzalutamide (Xtandi) have
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shown impressive results in pre- and post-chemotherapy settings, prolonging the survival

of patients with castration-resistant PC (CRPC) [7-10]. However, nearly all patients
ultimately develop a hormone-resistant form of PC [11-14]. Also, AR-mediated functions
are not completely abrogated by existing and emerging hormone therapies. Therapeutic
failure is accompanied by various molecular alterations including increased expression of
AR and/or androgens, stimulation of ligand-independent AR activity and the expression

of constitutively active AR splice variants (AR-Vs) lacking the ligand-binding domain
[2,15,16]. PC cells expressing AR-Vs are ultimately resistant to conventional antiandrogens.
Current literature and some clinical trials already concluded now show clear promise of

the poly(ADP-ribose) Polymerase 1 (PARP-1) inhibitors for the treatment of PC tumors
harboring mutations in DNA damage-repair genes [17,18]. In addition, recent studies

have established that PARP-1 activity is required for AR function, as well as generation

and maintenance of the castration resistant phenotype in PC cells [19]. Indeed, PARP-1
inhibition suppresses growth of AR-positive prostate cancer cells in both in vitroand in vivo
[19]. Thus, PC represents a particularly promising disease site for targeting PARP-1, given
that both DNA repair and AR-mediated transcription depend on PARP-1 function.

2. MATERIALS

2.1  Androgen-dependent LNCaP, castration-resistant C4-2 PC cell lines (ATCC) or
any other AR- positive PC cell lines.

2.2 Culture flasks (T25 or T75)

2.3 96-well white opaque and 6- or 12 well clear cell culture treated plates
2.4 Plastic pipettes (1, 5,10, and 25 ml)

25  Pipette tips (10, 200, and 1000 ul)

2.6  Centrifuge tubes (15 or 50ml)

2.7  Single and multichannel pipettes

2.8  Motorized Pipette

29  RPMI 1640 cell culture medium supplemented with penicillin/streptomycin (100
pg/ml), sodium pyruvate (1 mM) and non-essential amino acids (0.1 mM)

2.10 Fetal Bovine Serum (FBS) and charcoal-stripped FBS
2.11 Phosphate buffered saline (PBS)
2.12 AR agonist R1881 (MilliporeSigma)

2.13 Firefly AR Response Element Luciferase Reporter and Control Renilla
Luciferase Reporter Lentiviral particles (G&P Biosciences, GeneTarget)

2.14 Dual-Glo Luciferase Assay System (Promega)

2.15 Trypsin-EDTA: 0.25% wi/v trypsin and 0.02% w/v EDTA in PBS without Ca2*
and Mg?*

216 CO source
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CO, chamber

Centrifuge

Grow the cells in culture flasks (T25 or T75) in RPMI 1640 cell culture
medium supplemented with 10% FBS, penicillin/streptomycin (100 pg/ml),
sodium pyruvate (1 mM) and non-essential amino acids (0.1 mM).

When cells are 70-90% confluent, remove culture medium and wash cells with
PBS. Add trypsin-EDTA solution (T25 flask - ~ 0.75 - 1.0 ml; T75 flask - ~ 2.5
ml). Incubate for 2-3 min at 37°C, then shake or tap the flask to detach the cells.

Re-suspend the cells in 10 mL of culture medium supplemented with 10% FBS
and transfer to a centrifuge tube. Centrifuge at 200g for 10 min, and resuspend
the pellet in RPMI 1640 cell culture medium supplemented with 10% charcoal-
stripped FBS, penicillin/streptomycin (100 pg/ml), sodium pyruvate (1 mM) and
non-essential amino acids (0.1 mM).

Quantitate the number of cells using a hemocytometer or any other method.

Plate the empirically established number of cells, depending on their doubling
time, in 12- or 6-well plates. By the time of transduction, the cells should be
50-60% confluent.

Establish the minimum concentration of the specific antibiotic that results in
complete death of naive parental cells by adding increasing amounts of the
appropriate antibiotic to duplicate wells. Include a no-antibiotic control wells.
Incubate the cells for 8-10 days replacing selective medium with or without
the specific antibiotic every 3—4 days. Visually examine the culture for signs of
toxicity on a daily basis. Establish the minimal concentration of the specific
antibiotic that results in complete death of the cells. Choose the antibiotic
concentration, which is just 10-15% above the one, which shows complete cell
death. This is the optimal antibiotic concentration to use for stable selection.

To prepare cells for lentiviral transduction, repeat steps 1 to 5 described in
Section 3.1 (Cell preparation). Replace the medium with fresh medium when the
cells reach 50-60% confluency. Add polybrene (PB) at final concentration 4-8
pg/ml and AR response element luciferase reporter lentiviral stock (the specific
amount depends on the manufacture’s recommendations).

Replace the medium with fresh medium after 24 hours. Culture the cells for
the additional 24 hours and add the appropriate antibiotic at concentrations
established in step 6 for the selection of clones carrying antibiotic resistance
gene. Use non-transduced PC cells as a control to monitor antibiotic-mediated
cell death. As population of resistant cells becomes confluent, expand the cells
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into larger plates or flasks. The antibiotic selection should last for as long as it
takes the control untransduced cells to completely die.

The Renilla luciferase reporter is commonly used as a control in luciferase-
based reporter gene assays to normalize the values of the experimental reporter
gene for variations that could be caused by transfection efficiency and sample
handling. To establish cells stably expressing both firefly and Renilla luciferase
reporters, use Renilla luciferase reporter lentivirus carrying resistance gene

to a different antibiotic. Repeat steps 1-3 described in Section 3.2 (Cell
transduction). As a control use the cells with stable expression of AR response
element reporter.

3.3 Testing the effect of PARP-1 inhibitors on the AR transcriptional activity in PC cells

331

332

333

4. NOTES
4.1

4.2

4.3

4.4

Plate 5,000-10,000 PC cells concomitantly expressing AR response element
and Renilla luciferase reporters per well in 96-well white opaque plates (total
volume 0.1 ml) in complete RPMI 1640 medium supplemented with 10% FBS.
Next day, replace medium with RPMI 1640 medium supplemented with 10%
charcoal-stripped FBS.

Culture the cells for the additional 24-48 hours. Pre-incubate the cells with
PARP-1 inhibitor(s) for 30-60 minutes following by stimulation with the
synthetic AR agonist R1881 (0.1-2.5nM) for an additional 624 hours. The
optimal time should be determined empirically.

Assay the cells for firefly and Renilla luciferase activities using Dual-Glo
Luciferase Assay System and plate reader capable of measuring luminescence
intensity.

Even in the absence of cell death during the antibiotic selection, the cell media
should be changed every 2-3 days.

AR reporter activity may be normalized using cell viability assays such as
CellTiter-Blue or CellTiter-Glo (Promega) assays. The cells should be treated in
parallel under the same conditions.

Cells can be transduced simultaneously with both, firefly (AR reporter) and
Renilla (control) containing lentiviruses. If so, the selection should be performed
using two antibiotics simultaneously to the transduced cells. A separate control
should be used for each antibiotic. The selection can be considered as complete
when untransduced cells are completely dead in both controls.

Some cells may be sensitive to the recommended PB concentrations. If cell
viability is affected during transduction, PB concentration should be reduced to
2-4 ug/ml.
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45  Ifall transduced cells die during antibiotic selection, it can indicate a low
efficacy of transduction. In this case, the volume (amount) of lentiviral stock
used for transduction may be increased as well as a time of transduction.
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Figure 1. PARP-1 activity isrequired for AR function.
PC is a hormone-sensitive cancer that is influenced by androgens produced from cholesterol

such as testosterone (TS) or its 5a-reduced metabolite, dihydrotestosterone (DHT).
Pharmacological inhibition of PARP-1 results in diminished AR activity in PC cells.
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Figure 2. Schematic representation of generation of PC cells stably expressing ARE driven
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Firefly luciferase (Fluc) and TATA driven Renilla luciferase (RLuc).
pLT lentiviral vectors contain indicated selection markers, Puromycin (Puro) or Neomycin

(Neo).
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