
Biocomputing with R

Niklaus Zemp
17 June 2025

Genetic Diversity Centre (GDC)
Bioinformatics

ETH Zurich



Dice example
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Write an R script (R code) that creates a text file containing the results of 10 rolls of a pair of dice.

Comments

loops

set.seed()
Use variables

rMarkdown
own functions

Good scripting involves writing code that is not only functional but also maintainable, readable, efficient and flexible. 

Use AI Tools R-packagesRprojects

pip

tidyverse



Dunning-Kruger effect
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Linux Terminal R



Resources
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Many many tutorials, forum, YouTube 
videos posts and books available 



Packages 
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Rstudio
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Copy-paste



R-scripts
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Import tables
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data.table::fread



R Objects

• Data frames

• Lists

• Vectors

• Matrixes
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R Objects

tibble
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Data Manipulation
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Data Manipulation
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Data visualization
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Visualization-ggplot2
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https://www.r-graph-gallery.com/



Plotly
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Statistics using R-Linear models
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Keep data 
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Programming in R
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https://rstudio-education.github.io/hopr/

Hands-On Programming with R



Customized functions
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Myfunction <- function(variables) {
Function1
Function2
value/plot
}



Shiny Apps
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https://shiny.rstudio.com/gallery/kmeans-example.html

Customized packages 



Dice example
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Write an R script (R code) that creates a text file containing the results of 10 rolls of a pair of dice.



Take home message

• Fastly developing

• Many resources for biologists

• Also suitable for programming

• AI tools
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Bioinformatics and computational biology, often referred to as "bioinformatics" or "biocomputing," is the 
application of computer science and technology to the management, analysis, and interpretation of biological 
data. This can include DNA sequences, protein structures, and genetic and metabolic pathways, as well as data 
from high-throughput experiments such as genome-wide association studies, transcriptomics, and proteomics.

R is a popular programming language and environment for data analysis that is widely used in bioinformatics 
and other fields. There are many libraries and packages available in R that are specifically designed for 
bioinformatics, such as Bioconductor, which provides tools for the analysis of genomic data, and rOpenSci, 
which provides tools for working with various bioinformatics data resources, such as the National Center for 
Biotechnology Information (NCBI) databases.

There are many R packages for bioinformatics and computational biology for tasks like sequence alignment, 
assembly, annotation, gene expression analysis, functional analysis, and more. Some popular bioinformatics R 
package include:

Biostrings: for working with DNA and RNA sequences

BSgenome: for working with genome assemblies

Bioconductor: It's a collection of R packages for the analysis of genomic data.

ShortRead: for quality control and preprocessing of high-throughput sequencing data

edgeR, DESeq2: for identifying differentially expressed genes from RNA-seq data

GAGE, GOstats, topGO for functional analysis of gene sets

R can also be used to visualize bioinformatics data using packages like ggplot2, heatmap3, and 
ComplexHeatmap for heatmap visualization, igraph for network visualization, and rgl for 3D visualization of 
molecular structures.

Overall, R provides a powerful and flexible platform for bioinformatics and computational biology research, 
with a wide range of tools and resources available for managing, analyzing, and interpreting large and complex 
biological data sets.
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