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What is R?
A free software environment 

(and language) for statistical 

computing and graphics

http://www.r-project.org



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



When do we use R?

Big data (fastq etc.)

Small data (count tables etc.)

Final results, visualisations

UNIX tools

R / Python



Why R and not Excel?



Why R and not Excel?



Why R and not Excel?
Scenario 1: Data changed



Why R and not Excel?
Scenario 1: Data changed



Why R and not Excel?
Scenario 1: Data changed



Why R and not Excel?
Scenario 2: Analysis changed



Why R and not Excel?
Scenario 2: Analysis changed



Why R and not Excel?
Scenario 3: Many plots needed



Why R and not Excel?
Scenario 3: Many plots needed



Why R and not Excel?



Why R and not Excel?
Scenario 1: Data changed



Why R and not Excel?
Scenario 2: Analysis changed



Why R and not Excel?
Scenario 3: Many plots needed
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Why R and not Excel?

• Automation
• Many plots in one loop
• Easily repeated if the data changes

• Reproducibility and transparency
• You will know later what you did with the data
• Other people will know what you did with the data
• You can publish your code with your paper

• Excel tends to change some numbers to dates etc.



R Studio
Integrated development environment (IDE) for R



Help in R Studio

The help 

will open 

here

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



Where to write the code?

Console

Console? Not good for reproducibility.



Where to write the code?

Console

Console? Not good for reproducibility.



Where to write the code?

Source

R Script / R Markdown



Where to write the code?
R Script: Code + # Comments



Where to write the code?
R Markdown: Formatted text + ```Code chunks```



R Markdown

Can be 

“knitted” to 

produce report 

in html, pdf, 

docx, GitHub 

md etc.





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 try R? 

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



PsbO protein

Photosystem II
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PsbO



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



Remember:
• Practise makes the masters.
• Do sanity checks. Always.
• Use AI, but try to understand, check and improve 

the code.

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

<your IP>:8787
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