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Introduction 

Although most subjects suffering from metastatic prostate cancer (PC) respond to initial 

androgen deprivation therapy (ADT), virtually all patients relapse with a more aggressive 

form of cancer, termed castration-resistant prostate cancer (CRPC). In regular conditions, 

prostate cancer growth and transformation are controlled by (dihydro)testosterone activation 

via the ligand-binding domain region of the androgen receptor (AR). To evade ADT, CRPC 

cells express androgen receptor splice variants (AR-Vs) that lack the androgen binding region. 

The alternatively spliced receptor does not require androgen activation to translocate from the 

cytoplasm into the nucleus, leading to continuous stimulation of cell cycle progression. 

Among the variants of the androgen receptor, AR-V7 is one with clinical relevance and 

remains refractory to current therapies. To reduce the expression of this variant, splicing of 

the AR pre-mRNA into AR-V7 can be prevented using antisense oligonucleotides (AONs). 

Despite the potential of AON-based therapies, the rapid clearance, unspecific cellular 

targeting and limited cellular penetration require local administration and high doses to reach 

an effective concentration in the target tissue. To overcome these hurdles, appropriate carriers 

are required. Cell-penetrating peptides (CPPs) are a potential delivery system as they improve 

stability and mediate intracellular delivery.  

 

Aims 

In this study, we aimed to identify CPPs that promote AON internalization in different 

prostate cancer cell lines. Based on a full-factorial design, incorporating incubation time, 

AON concentration and CPP/AON (N/P) ratio as relevant variables, we evaluated the toxicity 

and effectivity of CPP-based formulations of a splice-correcting AON against AR pre-mRNA 

in VCaP cells. The most active CPP was then compared against a standard transfection 

reagent.  

 

Methods 

VCaP cells were cultured in charcoal-stripped serum before AON treatment. The size of 

CPP/AON polyplexes was determined via dynamic light scattering. Intracellular uptake was 

quantified and characterized via flow cytometry and confocal laser scanning microscopy. Cell 

viability and RNA levels were determined using CellTiter-Glo luminescent cell viability assay 

and RT-qPCR, using transcript levels of HP1BP3 for normalization.  

 

Results / Conclusions 

The amphipathic and stearylated CPP Pepfect14 (PF14) outperformed arginine-rich CPPs in 

terms of uptake and activity. Through adjustment of formulation parameters, concentration 

and incubation time, an optimal balance between carrier-mediated toxicity and activity was 

found. Expression of AR-V7 was reduced when cells were incubated for 30 min at an 

oligonucleotide concentration of 0.35 µM. The peptide-based delivery thus constitutes a basis 

for further improvement, for example through incorporation of targeting functionalities. 
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