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Text S2. Supplemental Methods

Alignment of ChlP-seq reads to the human genome. Following base-calling by
CASAVA (v1.8.0), we used bowtie [48] to align sequence reads to the human genome
(hgl9). Default parameters were used when running bowtie, which allow only 2
mismatches in the first 28 seed bases. For reads aligned to multiple positions, only one
alignment was reported in the output (bowtie -m 1).

ChlP-seq peak calling. Peaks were identified in ChIP-Seq data by using CCAT (control-
based ChIP-Seq analysis tool) [23] on raw reads that uniquely mapped back to the human
genome. Reads from input DNA were used as background to control for sequencing bias
caused by region-specific effects or copy number variation. Authentic peaks were
designated by setting the FDR (false discovery rate) threshold to <0.054. Raw ChIP-seq
reads and peak calling data have been deposited into GEO under the accession number
GSE40536.

ChlP-seq peak validation. 27 randomly selected Agol peaks with FDRs ranging from
0.001 to 0.152 were chosen to validate ChIP-seq data and define the FDR cutoff value.
Independent ChIP experiments were performed to evaluate Agol occupancy at the 27
selected sites using region-specific primer sets in conjunction with real-time PCR. Refer
to the ‘Chromatin Immunoprecipitation’ protocol in the Materials and Methods section



for further detail on enrichment calculations. All ChIP-seq validation primers are listed
in Table S16.

Additional bioinformatics analyses.

General statistics of Agol peaks: For each chromosome, the number of Agol peaks with
FDR <0.054 and the number of genes (unique Ensemble GenelDs) were counted. This
information along with % GC content (GC%) and % repetitive sequences (Repeat%) are
listed for each chromosome in Table S5.

Peak distribution with regards to genic features: We used the Cis-regulatory Element
Annotation System (CEAS) tool [49] on Agol peaks to determine enrichment of any
genic features (i.e. promoters, gene bodies, and 3’ flanking regions) with respect to the
genome background.

Repetitive element analysis of Agol peaks: The Pre-Masked Human Genome (HG19
with Repeat library 20120124) was downloaded from the RepeatMasker website
(http://www.repeatmasker.org). We searched the pre-masked genome to identify all
repetitive regions overlapped with the Agol peaks. The total number of base pairs for
each repeat family were calculated and compared to whole genome background.

microRNA target prediction: Miranda [50] was used to predict putative miRNA target
sites in the Agol-bound peak sequences for all human miRNA listed in the miRbase
database [51]. For each Agol peak analyzed, we also randomly sampled 5 genomic
sequences of the same length and GC content from the same chromosome. These
fragments were combined into a single sequence and scanned for putative miRNA target
sites to serve as a comparative control. For a given miRNA (i), the expected number of
target sites (Nj) were calculated by dividing the number of predicted targets for i in the
control sequence (Cj) by 5: Nj= Ci/5. The fold enrichment of predicted target sites for a
given miRNA (i) in Agol peaks were calculated with the equation M; = ni/N;j in which n;
is the number of target sites for the miRNA(i) in the Agol peak. Distribution of target
site enrichment for all miRNAs is shown in Figure 6A. The long tails correspond to
miRNAs with putative target sites enriched (M;>1 or log, (M;)>0) or depleted (M;<I1 or
log, (M;)<0) in Agol peaks. Based on distribution, we chose M; = +1.5 as a cutoff to
define miRNAs with enriched (M;>1.5) or depleted (M; <-1.5) target prediction in Agol
peaks. P-values were calculated with Poisson cumulative distribution in which N;j served
as the expected value of target sites. The sequences of enriched miRNAs were analyzed
to identify any 6- or 7-mer sequences overrepresented as compared to non-enriched
miRNAs. The number of the occurrences for all 6- and 7-mers identified in the enriched
miRNAs was compared to the corresponding number found in the non-enriched miRNAs.
Those 6- and 7-mers that were significantly overrepresented in the enriched miRNAs
were compared to de novo motif analysis by MEME Suite [52] in the enriched miRNA
sequences.

Distance of Agol peaks to nearest TSS: For each Agol peak, we identified the nearest
transcription start site (TSS) on both sides of the peak. The distance between the peak
summit and TSS was calculated with a minus or plus sign corresponding to whether the




Agol peak was located upstream or downstream of the nearest TSS, respectively. For all
peaks, distances to the nearest TSS were compiled into a single distribution histogram
(Figure 4D).

Enrichment of ArGs in AbG groups following siAgol treatment: We used several TSS
distance thresholds (i.e. 0.5 kb, 1.0 kb, and 5.0 kb) to generate AbGs (Agol-bound gene)
sets based on distance between Agol peaks and TSSs. We computed the frequencies of

. . N
up- and downregulated ArGs in genes measured by microarray: p,, = N and
microarray

N
d -
Poown = VN , where N, and N, are number of up- and down regulated
microarray

genes identified by microarray respectively; N is the number of all genes covered

microarray
in the microarray. For each AbG set, we counted the number of overlapping up- or
downregulated ArGs (Agol-responsive genes) as determined by microarray analysis
following Agol knockdown (O, . and O for the observed numbers in the AbGs set

up,s down,s

S). Py, and Py, were used to calculate the expected number of genes to be deregulated

in the AbGs fraction represented within the array: E, . =N p,, and E;,,. = N Py »

up,s
where N is the number of genes covered by microarray in each AbGs set S. P-values for

enrichment of ArGs in each set of AbGs were calculated as the probability of getting
O, (0rO ) or more changed genes in a total N, genes with binomial distribution

down,s
0yp-1 _
using p,, and P, as background frequency: B, =1- Z(,N )pfjp(l— Pyp)

u
i=0

N7 and

Odown o
P

down,s =1- Z(:\‘s )p(iiown (1 - pdown)NVi (Figure SB)

i=0

Dependency of gene expression changes on the distance of Agol peaks from TSS:
Enrichment of ArGs within the AbG set were evaluated using a slideing window to
determine the statistical dependency of changes in gene expression on the distance
between their Agol peaks and TSSs. Genes (g) were first sorted by the distance between
their TSS and nearby Agol peaks: {g,,0,,...0,} in which TSS, <TSS, , (TSS; is the

distance of gene i to its nearby Agol peak, n is the total number of AbGs within Skb of
the Agol peaks). We defined n-1000+1 set of AbGs: S; = {0, 0;,,,.--;.00 } - FOr €ach set

of genes, the median value (M;) of the {TSS;TSS,,,,..TSS, 4, } was calculated (by the
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definition of the gene set, we always have M; < M,,,). The enrichment p-values for the
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up-regulated and down-regulated ArGs within each AbGs set (S;) were then calculated
using binomial distribution with similar formula defined above. For visualization, the P
values of the enrichments were plotted against M, (Figure 5C).

cDNA microarray. PC-3 cells were transfected in duplicate with a pool of 3 siRNAs
targeting Agol (siAgol) or a pool of 3 non-specific siRNAs (siControl) at 10 nM
concentrations for 48 hrs. Mock samples were transfected in absence of siRNA and
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served as additional controls. The siAgol pool achieved >80% knockdown of Agol by
48 hrs (Figure S5A). Total RNA was extracted from cells using the RNeasy kit (Qiagen)
according to the manufacturer’s instructions. Reverse transcription reactions were
performed using the Ovation® Pico WTA System V2 (NuGen) to generate cDNA.
Fragmentation and labeling was carried out by using the Encore'™ Biotin Module
(NuGen) to generate biotinylated probes for hybridization to GeneChipe® Human Gene
1.0 ST Arrays (Affymetrix). Hybridization, washing, and scanning were performed
according to the GeneChip® Expression Analysis Technical Manual (rev. 3). Microarray
data has been deposited into GEO under the accession number GSE42600.

Microarray data analysis. For pairwise analysis, mock and siControl data were
combined and compared to siAgol treatment results to identify differentially expressed
genes. Unpaired t-test followed by Benjamini and Hochberg multiple testing correction
was applied to determine significance for changes in gene expression. Changes >1.2-fold
with p-values <0.05 were considered statistically significant. To assess whether a
particular pathway may be deregulated following Agol depletion, gene ontology (GO)
analysis was applied to genes significantly up- and downregulated by siAgo1 treatment.

Pathway/cytoband enrichment analyses. All pathway/cytoband analyses were
performed using the DAVID bioinformatics tool (http://david.abcc.ncifcrf.gov). The
default DAVID human genome genes were used as the background gene population for
ChIP-seq data, whereas the Uniset Human 20K genes were used as background for
microarray analysis. P values presented are EASE score which are modified Fisher’s
Exact P values [53] unless otherwise indicated.

Quantification of miIRNA expression. Total RNA was extracted using the miRNeasy
Mini Kit (Qiagen) according to the manufacturer’s protocol. Reverse transcription
reactions containing 200 ng of total RNA were performed using the TagMane MicroRNA
Reverse Transcription Kit (Applied Biosystems, Foster City, CA) in conjunction with
miRNA-specific primers. Real-time PCR was carried out using Tagman® MicroRNA
Assay kits specific to human miR-744, miR-19a, or miR-19b in order to quantify miRNA
expression levels. Amplification of snU6 served as an endogenous control to normalize
data. Each sample was analyzed in triplicate.

Cell Cycle Analysis. Transfected cells were trypsinized, washed with PBS, and counted
by trypan blue staining. Approximately 1.0 x 10° cells were resuspended in 70% ethanol
and fixed at 4°C for 1 hr. Cells were pelleted and stained in 1 ml of Krishna’s buffer
(0.1% sodium citrate, 0.02 mg/ml RNase A, 0.3% Triton X-100, and 0.05 mg/ml PI, pH
7.4) for 1 hr at 4°C. Samples were centrifuged, washed with PBS buffer, and analyzed
by flow cytometry on a FACSCalibur flow cytometer (BD Bioscience). A total of 10,000
events were collected and staining intensity was analyzed using the FL2 channel for
relative DNA content. Forward and side scatter gates and a doublet discrimination plot
was set to include whole and individual cell populations, respectively. The resulting data
was analyzed by using the Modfit LT program (Verity Software House) to determine cell
cycle distribution.
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