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get_genomic_annotations

Annotate genomic regions

Description

annotate genomic regions by simultaneosuly merging overlaping regions and preparing consensus
set of genomic regions from multiple files

Usage

get_genomic_annotations(data_table, ref_gen = "hg38",
tss_region = c(-1000, 1000), merge_level = "all")

Arguments

data_table a data.frame of sample table, as is for multiBigwig_summary input table, de-
fault NULL

ref_gen reference genome, either hg38 or hg19, default hg38

tss_region bp ± TSS to define promoter regions

merge_level either all,group_level or none. all prepares a consensus set of peaks from all
files present in data_table. group_level prepares consensus set of peaks from
all samples present each group separately. none does not prepare any consensus
peak set, annotates each peak file separately. Default all

Value

a data.frame of annotations and percentages
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Examples

chr21_data_table <- system.file('extdata/bw', 'ALPS_example_datatable.txt', package = 'ALPS', mustWork = TRUE)

## attach path to bw_path and bed_path
d_path <- dirname(chr21_data_table)

chr21_data_table <- read.delim(chr21_data_table, header = TRUE)
chr21_data_table$bw_path <- paste0(d_path, '/', chr21_data_table$bw_path)
chr21_data_table$bed_path <- paste0(d_path, '/', chr21_data_table$bed_path)

get_genomic_annotations(data_table = chr21_data_table,
merge_level = 'group_level')

get_variable_regions Get variable regions

Description

given a data.frame of genomic regions enrichments, the function returns the number of variable re-
gions across all samples. The resulting matrix can be directly used with PCAtools or ComplexHeatmap
for further downstream explorative analysis e.g. unsupervised clustering

Usage

get_variable_regions(enrichments_df, log_transform = TRUE,
scale = TRUE, num_regions = 500)

Arguments

enrichments_df a data.frame o enrichments at genomic regions. Output of multiBigwig_summary
or a similar format is compatible

log_transform logical, whether to log2 transform the counts, default TRUE

scale logical, whether to scale the variable regions before returning the results, de-
fault TRUE

num_regions number of variable regions to return, default 500

Value

a data.frame of scaled variable regions

Examples

mat <- matrix(sample.int(15, 9*100, TRUE), 9, 100) %>% as.data.frame()
mat <- mat %>%
tibble::rowid_to_column(var = 'start') %>%
dplyr::mutate(end = start + 1000) %>%
dplyr::mutate(chr = 'chr1') %>%
dplyr::select(chr, start, end, dplyr::everything())

get_variable_regions(enrichments_df = mat, num_regions = 50)
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merge_GR Merge genomic regions

Description

merge overlaping genomic regions from multiple peak/bed files

Usage

merge_GR(x)

Arguments

x a character vector of bed file paths

Value

GRanges object

Examples

## load example data

chr21_data_table <- system.file('extdata/bw', 'ALPS_example_datatable.txt',
package = 'ALPS', mustWork = TRUE)

## attach path to bw_path and bed_path
d_path <- dirname(chr21_data_table)

chr21_data_table <- read.delim(chr21_data_table, header = TRUE)
chr21_data_table$bw_path <- paste0(d_path, '/', chr21_data_table$bw_path)
chr21_data_table$bed_path <- paste0(d_path, '/', chr21_data_table$bed_path)

x <- as.character(chr21_data_table$bed_path)

merge_GR(x = x)

multiBigwig_summary Enrichments at genomics regions

Description

multiBigwig_summary is a function to calculate enrichments from a set of given bigwig files and
a set of genomics regions. This function is similar to deeptools multiBigwigSummary python
package.

Usage

multiBigwig_summary(data_table, summary_type = "mean", parallel = TRUE)
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Arguments

data_table a dataframe that contains bw_path, sample_id. sample_id ids will be used in
the final result matrix

summary_type whether to calculate mean, median, min or max for each genomic region in
within consensus peak-set from the bigwig files. Default is mean

parallel logical. Whether to parallelize the calculation process, default is TRUE

Value

data.frame of enrichments within given genomic regions

Examples

## load example data

chr21_data_table <- system.file('extdata/bw', 'ALPS_example_datatable.txt', package = 'ALPS', mustWork = TRUE)

## attach path to bw_path and bed_path
d_path <- dirname(chr21_data_table)

chr21_data_table <- read.delim(chr21_data_table, header = TRUE)
chr21_data_table$bw_path <- paste0(d_path, '/', chr21_data_table$bw_path)
chr21_data_table$bed_path <- paste0(d_path, '/', chr21_data_table$bed_path)

enrichments <- multiBigwig_summary(data_table = chr21_data_table,
summary_type = 'mean',
parallel = FALSE)

plot_browser_tracks UCSC Genome browser like plots

Description

Function to plot genome browser like plots given a very minimal information such as a set of bigwig
files and a genomics region. Tracks are arranged as they are in given input data.frame. Function
uses highly customizable Gviz R/bioconductor package to plot browser like plots.

Usage

plot_browser_tracks(data_table, gene_range = NULL, ref_gen = "hg38",
cex.axis = 0.5, cex.title = 0.8, ...)

Arguments

data_table a dataframe that contains bw_path, sample_id and color_code. Tracks are
colored according to color_code. Default NULL

gene_range genomic region for which browser-like plots needed in format chr:start-end.
Default NULL

ref_gen reference genome, to get gene annotations, currently supports hg19 and hg38.
Default, hg38
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cex.axis axis label size, default 0.5

cex.title axis title size, default 0.8

... additional arguments to change the appearence of a plot. All arguments that can
be passed to base R graphics are supported

Value

plot of genome browser tracks

Examples

## load example data

chr21_data_table <- system.file('extdata/bw', 'ALPS_example_datatable.txt', package = 'ALPS', mustWork = TRUE)

## attach path to bw_path and bed_path
d_path <- dirname(chr21_data_table)

chr21_data_table <- read.delim(chr21_data_table, header = TRUE)
chr21_data_table$bw_path <- paste0(d_path, '/', chr21_data_table$bw_path)
chr21_data_table$bed_path <- paste0(d_path, '/', chr21_data_table$bed_path)

gene_range = 'chr21:45643725-45942454'

plot_browser_tracks(data_table = chr21_data_table,
gene_range = gene_range, ref_gen = 'hg38')

plot_correlation Correlations among replicates/groups

Description

Function to calculate correlations of ChIP/ATAC-seq enrichment among replicates/samples or groups.
The function is compatible with the output of multiBigwig_summary or any custom data.frame
with the similar format.

Usage

plot_correlation(enrichments_df, log_transform = TRUE,
method = "pearson", plot_type = "replicate_level", sample_metadata,
...)

Arguments

enrichments_df dataframe of enrichments, usually in the form of the output from function multiBigwig_summary,
default NULL

log_transform logical, whether to log2 transform enrichments_df

method method to calculate correlation coefficient, one of 'pearson' (default), 'spearman'
or 'kendall'
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plot_type whether to plot replicate_level correlations or group_level correlations.
replicate_level plot represents the pairwise correlation values among all the
samples/columns, where as the group_level plot is a paired plot of genomic
regions after averaging of all samples in a group. Default replicate_level

sample_metadata

a data.frame required if plot_type = 'group_level'. The data.frame must
contain columns sample_id and group

... additional arguments either to corrplot::corrplot or GGally::ggpairs de-
pending on arg plot_type

Value

corrplot or ggplot2 object

Examples

## load example data
## load example data

chr21_data_table <- system.file('extdata/bw', 'ALPS_example_datatable.txt', package = 'ALPS', mustWork = TRUE)

## attach path to bw_path and bed_path
d_path <- dirname(chr21_data_table)

chr21_data_table <- read.delim(chr21_data_table, header = TRUE)
chr21_data_table$bw_path <- paste0(d_path, '/', chr21_data_table$bw_path)
chr21_data_table$bed_path <- paste0(d_path, '/', chr21_data_table$bed_path)

enrichments <- multiBigwig_summary(data_table = chr21_data_table,
summary_type = 'mean',
parallel = TRUE)

## replicate_level correlation plot
plot_correlation(enrichments_df = enrichments,
log_transform = TRUE, plot_type = 'replicate_level',
sample_metadata = chr21_data_table)

## group_level correlation plot
plot_correlation(enrichments_df = enrichments,
log_transform = TRUE, plot_type = 'group_level',
sample_metadata = chr21_data_table)

plot_enrichments Enrichment plots

Description

Function to plot enrichments from ChIP-seq/ATAC-seq at genomics regions either as an individual
groups or as paired condition e.g untreated-treated
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Usage

plot_enrichments(enrichments_df = NULL, log_transform = TRUE,
plot_type = "separate", sample_metadata, box_alpha = 0.8,
violin_alpha = 0.8, x_order = NULL, overlap_order = NULL)

Arguments

enrichments_df enrichments at genomics regions from all samples, as in the format of output
from multiBigwig_summary

log_transform logical. Should the data be log2 transformed? Default is TRUE

plot_type either separate or overlap
sample_metadata

metadata associated with the columns present in enrichments_df, information
in this table will be used depending on the option in plot_type

box_alpha alpha/transparency to use for box plots, default 0.8

violin_alpha alpha/transparecny to use for violin plots, default 0.8

x_order ordering of levels on x-axis in resulting plot, default NULL

overlap_order ordering of overlaying if plot_type = 'overlap'. E.g. overlaying treatment
data on top of untreated data, default NULL

Value

ggplot2 object

Examples

## load example data
chr21_data_table <- system.file('extdata/bw', 'ALPS_example_datatable.txt', package = 'ALPS', mustWork = TRUE)

## attach path to bw_path and bed_path
d_path <- dirname(chr21_data_table)

chr21_data_table <- read.delim(chr21_data_table, header = TRUE)
chr21_data_table$bw_path <- paste0(d_path, '/', chr21_data_table$bw_path)
chr21_data_table$bed_path <- paste0(d_path, '/', chr21_data_table$bed_path)

enrichments <- multiBigwig_summary(data_table = chr21_data_table,
summary_type = 'mean',
parallel = TRUE)

## plot_type == 'separate'
plot_enrichments(enrichments_df = enrichments, log_transform = TRUE,
plot_type = 'separate', sample_metadata = chr21_data_table)

## plot_type == 'overlap'
enrichemnts_4_overlapviolins <- system.file('extdata/overlap_violins', 'enrichemnts_4_overlapviolins.txt', package = 'ALPS', mustWork = TRUE)
enrichemnts_4_overlapviolins <- read.delim(enrichemnts_4_overlapviolins, header = TRUE)

## metadata associated with above enrichments
data_table_4_overlapviolins <- system.file('extdata/overlap_violins', 'data_table_4_overlapviolins.txt', package = 'ALPS', mustWork = TRUE)
data_table_4_overlapviolins <- read.delim(data_table_4_overlapviolins, header = TRUE)
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plot_enrichments(enrichments_df = enrichemnts_4_overlapviolins, log_transform = FALSE,
plot_type = 'overlap', sample_metadata = data_table_4_overlapviolins)

plot_genomic_annotations

Plot genomic annotations

Description

plot the annotations of genomic regions either as stacked bar or heatmap. The function takes the
output of get_genomic_annotations directly or it is also compatible with a similar data.frame.

Usage

plot_genomic_annotations(annotations_df, plot_type = "bar", col = NULL)

Arguments

annotations_df a data.frame of genomic annotations. It can either be of one sample or of multi-
ple samples as a data.frame

plot_type either bar plot or heatmap, default bar

col vector of colors for each feature in annotations_df. If provided these colors
are used, if not a custom set of distinct colors will be used. Default NULL

Value

ggplot2 plot

Examples

## load example data

chr21_data_table <- system.file('extdata/bw', 'ALPS_example_datatable.txt', package = 'ALPS', mustWork = TRUE)

## attach path to bw_path and bed_path
d_path <- dirname(chr21_data_table)

chr21_data_table <- read.delim(chr21_data_table, header = TRUE)
chr21_data_table$bw_path <- paste0(d_path, '/', chr21_data_table$bw_path)
chr21_data_table$bed_path <- paste0(d_path, '/', chr21_data_table$bed_path)

g_annotations <- get_genomic_annotations(data_table = chr21_data_table,
merge_level = 'group_level')

plot_genomic_annotations(annotations_df = g_annotations, plot_type = 'heatmap')
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plot_motif_logo Plot sequence motifs

Description

Function to plot transscription factor motif logos in two different styles, bar plot or logo plot. It
supports motif formats from different databases e.g. JASPAR, MEME, TRANSFAC, HOMER and PFM

Usage

plot_motif_logo(motif_path, database = NULL, plot_type = "bar")

Arguments

motif_path path to motif file, default NULL

database database name from which motif has taken, default NULL

plot_type either bar or logo, default bar

Value

ggplot2 object

Examples

## examplr motif file paths
myc_meme <- system.file('extdata/motifs', 'MA0147.2.meme', package = 'ALPS', mustWork = TRUE)
myc_jaspar <- system.file('extdata/motifs', 'MA0147.2.jaspar', package = 'ALPS', mustWork = TRUE)
myc_transfac <- system.file('extdata/motifs', 'MA0147.2.transfac', package = 'ALPS', mustWork = TRUE)
myc_homer <- system.file('extdata/motifs', 'cmyc.homer', package = 'ALPS', mustWork = TRUE)
myc_pfm <- system.file('extdata/motifs', 'MA0147.2.pfm', package = 'ALPS', mustWork = TRUE)

## plot motifs
plot_motif_logo(motif_path = myc_homer, database = 'homer', plot_type = 'logo')

process_homer Process homer format

Description

Process homer format

Usage

process_homer(x)

Arguments

x path to homer format file
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Value

data.frame

Examples

myc_homer <- system.file('extdata/motifs', 'cmyc.homer', package = 'ALPS', mustWork = TRUE)
myc_df <- process_homer(x = myc_homer)

process_jaspar Process jaspar format

Description

Process jaspar format

Usage

process_jaspar(x)

Arguments

x path to jaspar format file

Value

data.frame

Examples

myc_jaspar <- system.file('extdata/motifs', 'MA0147.2.jaspar', package = 'ALPS', mustWork = TRUE)
myc_df <- process_jaspar(x = myc_jaspar)

process_meme Process meme format

Description

Process meme format

Usage

process_meme(x)

Arguments

x path to meme format file

Value

data.frame
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Examples

myc_meme <- system.file('extdata/motifs', 'MA0147.2.meme', package = 'ALPS', mustWork = TRUE)
myc_df <- process_meme(x = myc_meme)

process_pfm Process PFM format

Description

Process PFM format

Usage

process_pfm(x)

Arguments

x path to PFM format file

Value

data.frame

Examples

myc_pfm <- system.file('extdata/motifs', 'MA0147.2.pfm', package = 'ALPS', mustWork = TRUE)
myc_df <- process_pfm(x = myc_pfm)

process_transfac Process transfac format

Description

Process transfac format

Usage

process_transfac(x)

Arguments

x path to transfac format file

Value

data.frame

Examples

myc_transfac <- system.file('extdata/motifs', 'MA0147.2.transfac', package = 'ALPS', mustWork = TRUE)
my_df <- process_transfac(x = myc_transfac)
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