
RNA extraction 

Total RNA was isolated using the TRIZOL reagent according to the manufacturer’s 

instructions (Invitrogen, Carlsbad, CA). RNA integrity for each sample was confirmed 

with the Agilent 2100 Bioanalyzer (Agilent Technologies, Palo Alto, CA). Each RNA 

sample was then split into two aliquots that were either processed for the microRNA 

microarray or the mRNA microarray. 

Gene microarrays (microRNA and mRNA) 

MicroRNA labeling and hybridization onto the microarray were performed as described 

previously (1). The microRNA microarray (Ohio State University Comprehensive Cancer 

Center, Version 3.0) contains probes spotted in quadruplicate for 329 human and 249 

mouse microRNAs. Information about the array can be found in the ArrayExpress (A-

MEXP-620). The labeling of mRNA and the hybridization of the labeled cRNA onto the 

Affymetrix GeneChip HG-U133A 2.0 arrays were performed according to Affymetrix 

standard protocols (Santa Clara, CA). We deposited the CEL files for the microarray data 

and additional patient information into the GEO repository 

(http://www.ncbi.nlm.nih.gov/geo/). The GEO submission accession numbers for the 

microRNA and mRNA profiling data are GSE8126 and GSE6956, respectively.

Data normalization and statistical analysis of microarrays 

Affymetrix chips were normalized using the robust multichip analysis (RMA) procedure 

(2). Median-centric normalization was used for the custom microRNA oligonucleotide 

chips. To generate lists of significantly differently expressed genes, the resulting data set 



was subjected to the significance analysis of microarray (SAM) procedure (3). We 

generated gene lists based on both P values from two-sided t-tests and intended false 

discovery rates (FDRs). The FDR calculation followed the method described by Storey 

and Tibshirani (4).

MicroRNA target prediction 

We used TargetScanS (http://genes.mit.edu/tscan/targetscanS.html) for microRNA target 

prediction. For analysis and data output, the data were formatted into the 

WholePathwayScope database (5). To identify the microRNAs that regulate transcript 

abundance of their target mRNA in human prostate tissue, a Pearson correlation analysis 

was performed. 

Quantitative Real-time PCR for mature microRNA 

The abundance of mature microRNAs was measured using the stem-loop TaqMan® 

MicroRNA Assays kit (Applied Biosystems, Foster City, CA) according to a published 

protocol (6). Briefly, mature microRNA was reversed transcribed into cDNA from 10 ng 

of total RNA with mature microRNA-specific looped RT primers from the TaqMan® 

MicroRNA Assays kit and with reagents from the TaqMan® MicroRNA Reverse 

Transcription kit (Applied Biosystems) following the manufacturer’s directions. Real-

time PCR was performed on the 5’-extended cDNA with Applied Biosystems Taqman® 

2X Universal PCR Master Mix and the appropriate 5X Taqman® MicroRNA Assay Mix 

for each microRNA of interest. For each sample, the threshold cycle (Ct) was calculated 

by the ABI 7500 Sequence Detection System software. Standard curves were used to 



determine microRNA concentrations in the samples, which were then normalized to U6 

RNA.

Quantitative Real-time PCR for DICER and DGCR8

Quantitative Real-time (qRT) PCR was performed with TaqMan Gene Expression Assays 

(Applied Biosystems) as described previously (7). The 18s RNA was used as the internal 

standard reference. Normalized expression was calculated using the comparative CT

method as described and fold changes were derived from the 2
– Ct

 values for each gene 

(8).

Inhibition of caspase activation by the miR-106b-25 cluster 

22Rv1 human prostate cancer cells (ATCC, Manassas, VA) were infected with a 

lentiviral vector that expresses the miR-106b-25 cluster (9). Cells were cultured in 1:3 

diluted viral stock for 48hrs and then expanded in standard culture medium 

(RPMI1640/FBS/pyruvate). Infection of the 22Rv1 cells with this vector, or the control 

vector (Tween/pRRL.CMV.PGK.GFP.WPRE), resulted in an almost 100% infection 

efficiency as determined by the co-expressed GFP reporter. The cells were plated in 96 

well plates (3-4x 10
4
 cells/well) and treated with 500 nM doxorubicin (TopoGen, Port 

Orange, FL), 10 µM etoposide (TopaGen), or solvent. Both chemotherapeutics induce 

apoptosis in 22Rv1 cells. Caspase-3/7 activation was determined with the Caspase-Glo
R

assay, as described by the manufacturer (Promega, Madison, WI), using a Luminoskan 

Ascent luminometer (Thermo Electron, Milford, MA). 



Treatment of prostate cancer cells with an androgen receptor agonist 

DU-145 and LNCaP human prostate cancer cells were placed into phenol red-free RPMI 

1640 with 5% charcoal-treated FBS (Invitrogen) for 48 hours for hormone depletion. 

Then, cells were treated with either 10 nM R1881 (methyltrienolone, PerkinElmer Life 

Sciences, Waltham, MA) or solvent (ethanol). After 24 hours, cells were harvested and 

total RNA was isolated using the mirVana PARIS Kit (Ambion, Inc). This experiment 

was repeated five times. MicroRNA labeling and hybridization were performed as 

described previously (1), and the global expression of microRNAs was determined on the 

Ohio State University Comprehensive Cancer Center microarray (Version 4.0). To 

further validate the results, LNCaP cells were treated with either 1 nM or 10 nM R1881 

for 12, 24, and 48hr, and expression of selected mature microRNAs was determined by 

qRT-PCR. To identify putative androgen receptor binding sites in the flanking regions of 

precursor microRNAs, we performed a Genomatix CoreSearch for motif match using the 

Genomatix database (Genomatix Software GMBH, Germany) and its definition of a 

putative binding site. 

References

 1.  Liu CG, Calin GA, Meloon B et al. An oligonucleotide microchip for genome-wide 

microRNA profiling in human and mouse tissues. Proc Natl Acad Sci U.S.A 

2004;101:9740-4.

 2.  Gentleman RC, Carey VJ, Bates DM et al. Bioconductor: open software 

development for computational biology and bioinformatics. Genome Biol 

2004;5:R80.

 3.  Tusher VG, Tibshirani R, Chu G. Significance analysis of microarrays applied to 

the ionizing radiation response. Proc.Natl.Acad.Sci.U.S.A 2001;98:5116-21. 

 4.  Storey JD, Tibshirani R. Statistical significance for genomewide studies. 

Proc.Natl.Acad.Sci.U.S.A 2003;100:9440-5. 



 5.  Yi M, Horton JD, Cohen JC, Hobbs HH, Stephens RM. WholePathwayScope: a 

comprehensive pathway-based analysis tool for high-throughput data. 

BMC.Bioinformatics. 2006;7:30. 

 6.  Chen C, Ridzon DA, Broomer AJ et al. Real-time quantification of microRNAs by 

stem-loop RT-PCR. Nucleic Acids Res 2005;33:e179. 

 7.  Wallace TA, Prueitt RL, Yi M et al. Tumor immunobiological differences in 

prostate cancer between African-American and European-American men. Cancer 

Res. 2008;68:927-36. 

 8.  Bookout AL, Mangelsdorf DJ. Quantitative real-time PCR protocol for analysis of 

nuclear receptor signaling pathways. Nucl.Recept.Signal. 2003;1:e012. 

 9.  Petrocca F, Visone R, Onelli MR et al. E2F1-Regulated MicroRNAs Impair 

TGFbeta-Dependent Cell-Cycle Arrest and Apoptosis in Gastric Cancer. Cancer 

Cell 2008;13:272-86. 


