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Data collection

First, we stratified four groups of enhancer and promoter regions based on their transcriptional
levels using cap analysis of gene expression (CAGE) levels [28]. Transcription start sites (TSS)
with a transcript per million (TPM) value greater than 0 were extracted from Fantom5 for the
GM12878 and split into low expression (smaller or equal to the 33th percentile), moderate
expression (between the 33th and 66th percentile) and high expression (greater than 66th
percentile) groups. Regions with a TPM value of 0 were included into the “no expression” group.
The Fantom consortium defines enhancers as regions with balanced bidirectional capped
transcripts [28], as measured by CAGE. Fantom also defines a subset of TSS as "robust’ using a
tag evidence thresholds approach [38]. Each enhancer region contains between 0 and 20 robust
TSS. We studied enhancers from the Fantom 5 release that overlap at least one 'robust TSS’
and we defined the expression level or the enhancer as the maximal TPM value of the
overlapped TSS. Enhancers were resized to a final width of 2000 nucleotides to produce the
robust enhancers regions. The promoters were defined using the Bioconductor’s
TxDb.Hsapiens.UCSC.hg19.knownGene package [16] with 1500 nucleotides upstream and 500
nucleotides downstream of each Entrez gene TSS position and were filtered to include only the
regions overlapping at least one robust TSS. Their expression level was defined as for the
enhancers. Each region was then centered on the Entrez gene TSS position. The files were
downloaded with the ENCODEXxplorer package [39].

Bootstrap

The metagene package produces one curve for each combination of group of genomic regions
and sample. To calculate the value of the points in the curve, metagene calculates the estimator
(mean or median) value of each row in a matrix where columns correspond to a bin and each
row to a genomic region. The bootstrapping step is performed to calculate the confidence
interval (CI) on the estimator. The CI of each curve is calculated independently. For each bin
position, metagene will sample with replacement the values. By default, metagene will produce
1000 samples (can be changed with the sample_count parameter of the produce_data_frame
function) of the size of the smallest number of rows of all the matrices (can be changed with the
sample_size parameter of the produce_data_frame function). The estimator value is computed
for each sample and the result is used to calculate the 0.025 and 0.975 CI (alpha = 0.05).

Permutation

It is possible to compare two profiles using a metric of interest (see Metrics description section
of this document for a list of recommended metrics implemented in the similaRpeak package).
The metagene package implements a permutation strategy to determine if two profiles are



statistically different for a given metric. The permutation analysis will perform multiple iterations
(the number of permutation can be defined with the sample_count parameter). For each

iteration, two new profiles are produced by randomly sampling elements for the combination of
the two matrices used to produce the original profiles. The number of element sampled for each
profile is defined with the sample_size parameter. The metric value is then calculated using the
new profiles. The ratio of metrics values with a score greater or equal to the original metric value
can be used to compute a p-value and determine if the two original profiles are statistically
different.
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