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Vectors
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Vectors

• Defined with c() function

• All the elements must be from the same class

• Can be subset with […]
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Tibbles
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Tibbles

• Modern data.frame, tabular shape

• Created with tibble()
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Tibbles
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Tibbles

• Modern data.frame, tabular shape

• Created with tibble()

• Subset with [ …, …]

• Columns can also be accessed with [[…]] or $
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tbl [ tbl$vec1 == 4 , "vec2" ]



Lists
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Lists

• Created with list() function

• Each element can be whatever object you want

• Each element can be named
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Lists

• Created with list() function

• Each element can be whatever object you want

• Each element can be named

• Elements can be accessed using $ or [[…]]
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Lists

9

Lists

• Created with list() function

• Each element can be whatever object you want

• Each element can be named

• Elements can be accessed using $ or [[…]]

• One can “map” or “apply” (lapply) a function 

over each element of a list
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R essentials
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Tidyverse (https://rstudio-education.github.io/tidyverse-cookbook/program.html)

• Verb-based ecosystem 

• dplyr::filter

• dplyr::arrange

• dplyr::mutate

• purrr::map

• tidyr::pivot_*

• ggplot2 plotting functions
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Everything documented here:
https://www.r-bloggers.com/2020/12/the-
tidyverse-in-a-table/

https://rstudio-education.github.io/tidyverse-cookbook/program.html
https://www.r-bloggers.com/2020/12/the-tidyverse-in-a-table/
https://www.r-bloggers.com/2020/12/the-tidyverse-in-a-table/


R essentials
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Native `|>` pipe

• Just like a pipe in bash, for R

• Very useful in combination with tidyverse’s 

dplyr for data wrangling 
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R essential packages
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R per se is useful for statistical analyses. 

Why do bioinformaticians keep talking about R then? 

In other words, how do we unlock the power of R-stats in genomics?
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What do you need in bioinformatics to study genomics?
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Most common genomic files: 

• BED format: essentially a set of chromosomal ranges

• BigWig format: essentially veeeeeeeee…eeeeery long numerical vectors

• Fasta format: letters, letters, letters

• Others (bam, GFF, …): can usually be described/built on as one of the two options above
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Bioconductor
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https://bioconductor.org/

https://bioconductor.org/


Bioconductor installation
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o As a package
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Bioconductor installation
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o As a package

o Integrated in R

o Bioconductor’s version depends on 

your R version

o Some Bioc packages are restricted 

to a certain version!
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Bioconductor packages
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o Bioconductor packages are on 

Bioconductor, not CRAN

o So you install them using 

Bioconductor’s BiocManager!
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Bioconductor essentials
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o GRanges (through GenomicRanges package)

o XNAStrings (through Biostrings)

o Import/export from/to common genomic files (through BiocIO and rtracklayer packages)
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GRanges
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o Workhorse class of Bioconductor

o Used to describe genomic intervals
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GRanges
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o Workhorse class of Bioconductor

o Used to describe genomic intervals
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seqnames(x) -> chromosome names



GRanges
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o Workhorse class of Bioconductor

o Used to describe genomic intervals
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start(x) -> interval start



GRanges
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o Workhorse class of Bioconductor

o Used to describe genomic intervals
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end(x) -> interval end



GRanges
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o Workhorse class of Bioconductor

o Used to describe genomic intervals
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strand(x) 



GRanges

24

o Workhorse class of Bioconductor

o Used to describe genomic intervals

Epigenomics Data Analysis — Physalia 2023

mcols(x) -> all metadata



GRanges
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o Workhorse class of Bioconductor

o Used to describe genomic intervals
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x$score 
mcols(x)$score -> specific metadata



GRanges
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o Workhorse class of Bioconductor

o Used to describe genomic intervals
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seqinfo(x) -> genome information



Granges operators
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Action functions

o …[…] (to subset)

o shift()

o resize()

o reduce() 

o coverage()

o …
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Granges operators

Comparison functions

o %over% 

o distance()

o distanceToNearest()

o findOverlaps()

o subsetByOverlaps()
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Biostrings
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Biostrings in R
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Biostrings
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