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Outline

● What is R

○ Why is it useful?

○ What can be done with R?

○ RStudio

● Installing packages

● General data structures

● Dataset

Outline



What is R?
A free software environment 

for  statistical computing 

and  graphics



Why is R useful?

• Open source

• Data management and manipulation

○ Importing data in various formats (like 

text files, excel files, etc.)

○ Manipulating data (subsetting and 

filtering tables, merging, transposing, 

etc.)

• Cutting-edge graphical data visualization

• Support for rich statistical simulation and 

modeling

• Well established system of packages and 

documentation 

• Active development and dedicated 

community
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Stay tuned for our 

lab session!

David Barnett 

(16th Jan)

Rachel Steward 

(today)

Next slides → 



Where to 
learn more 

about R

• The R Project Homepage: 
http://www.r-project.org

• Quick R Homepage: 
http://www.statmethods.net

• Bioconductor: http://www.bioconductor.org

• An Introduction to R (long!): http://cran.r-
project.org/doc/manuals/R-intro.html

• Guide to downloading and installing R and 
RStudio: https://rstudio-
education.github.io/hopr/starting.html

• R Graph gallery (inspiration for R charts)        
https://r-graph-gallery.com

• Google - there are tons of tutorials, guides, 
demos, packages and more



R for Biologists

●Bioconductor http://bioconductor.org

○2,140 packages (05-27-2022):

■Variant detection: coding changes, 

PolyPhen database

■Annotation: pathway analysis, 

access GO, KEGG, NCBI and many 

others

■High-throughput assays: flow 

cytometry, mass spec

■Transcription factor binding 

detection

●Phylogenetics and Evolution
http://cran.r-

project.org/web/views/Phylogenetics.html

○Ancestral State Reconstruction

○Phylogenetic Inference

○Trait Evolution

●Ecology
http://cran.r-project.org/web/views/

Environmetrics.html

○Ordination

○Cluster Analysis

○Ecological Theory

○Population Dynamics

○Spatial Data Analysis



R Studio



Help in R Studio

The help 

will open 

here

Press F1 when the cursor is in the name of the function





Installing packages in R

•Bioconductor
http://bioconductor.org

• BiocManager::install
(“Package Name”)

• CRAN install https://cran.r-
project.org/web/packages/

• install.packages(“Pa
ckage Name”)

• GitHub install 

• devtools::install_gi
thub(“Package Name”)

• remotes::install_git
hub(“Package Name”)



General data structures
●Vector - ordered collection of data
vector_1 <- c(2, 3, 4, 10)
vector_2 <- c(“potato”, “lemonade”, “avocado”)

●Matrix - 2D collection of vectors with same data type

●Array - multiple dimension collection of vectors

●Dataframe - matrix-like with multiple data types (like an excel table 

with text and numbers)

●Lists - ordered collection of any objects (can contain also other lists

inside it)

http://venus.ifca.unican.es/Rintro/dataStruct.html



But.. 

which dataset should we use to do all 

these things? 

Diving into the homework



Arabidopsis thaliana mutants 

psbo1 and psbo2

WT psbo1 psbo2



PsbO protein

Photosystem II

• Subunit of photosystem II

• Important for water splitting

• Arabidopsis: PsbO1 and PsbO2
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Experimental design

WT

psbo1

psbo2

Control Drought Salt stress

- water + NaCl

WT

psbo1

psbo2

WT

psbo1

psbo2



Measurement – chlorophyl 

fluorescence

• Leaf rosette area

• FV/FM (QY_max) – maximum quantum yield of photosystem II

WT psbo1 psbo2

FV/FMImages from FluorCam (PSI) device



Yey!

Let‘s start the practical!
Open the Rstudio server by typing in browser: 

<your IP>:8787



Outline

No matter, if you have never used R, had trouble

using it, or feel like an absolute R expert…

Remember: It will all be fine
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