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What is R?

R is a programming language available for free on 
https://www.r-project.org/

R can be run via RStudio 

Both R and RStudio can be used on Windows, macOS 
and Linux

It’s used mainly for data mining, statistical analysis and 
data visualization

There are a range of ‘packages’ that provide additional 
tools for statistical analysis, visualization and more. 

https://www.r-project.org/


MetaboAnalyst 
is run with R 
code
W E B S I T E  T U TO R I A L :  
H T T P S : / / W W W. M E TA B O A N A LY S T. C
A / D O C S / R T U TO R I A L . X H T M L

https://www.metaboanalyst.ca/docs/RTutorial.xhtml


MetaboAnalyst 
is run with R 
code
W E B S I T E  T U TO R I A L :  
H T T P S : / / W W W. M E TA B O A N A LY S T. C
A / D O C S / R T U TO R I A L . X H T M L

https://www.metaboanalyst.ca/docs/RTutorial.xhtml


Challenges in 
metabolomics 
data analysis

Metabolomics can generate many 
data sets

Data sets often contain several 
different experimental groups

Leads to cumbersome and time-
consuming data processing



Solution: R
Save time by automating repetitive tasks
◦ Figuring out normalisation, transformation and 

scaling parameters and identifying outliers
◦ Calculate mean and standard deviation for all 

features
◦ Plotting tens, hundreds or thousands of features
◦ Carrying out multiple binary comparisons
◦ Fold change
◦ Significance tests
◦ Functional analysis



Choosing normalisation, scaling and 
transformation parameters

No normalisation, scaling 
or transformation applied





Choosing normalisation, scaling and 
transformation parameters

Median normalisation
Auto scaling



Calculating mean and standard deviation



Efficient plotting of features and metabolites



Significance tests and fold change 
calculations



Functional (untargeted) analysis
Instead of manually preparing t-tests for all binary comparisons and uploading to 
metaboanalyst.ca, the code calculates and performs the analysis automatically



Functional (untargeted) analysis



Summary
Performing metabolomics analyses with R allows you to:
◦ Work efficiently

◦ Process larger amounts of data in less time

◦ Carry out several different binary comparisons with ease



Some potential 
introductory 
courses to 
R on LinkedIn 
Learning

Learning R 
https://www.linkedin.com/learning/learning-r-2/r-for-data-
science?u=76177458

R essential training: Wrangling and Visualizing data 
https://www.linkedin.com/learning/r-essential-training-
wrangling-and-visualizing-data/make-your-data-make-
sense?u=76177458

More in-depth on ggplot2 in R
https://www.linkedin.com/learning/data-visualization-in-r-
with-ggplot2/welcome?u=76177458

More in-depth of the R tidyverse
https://www.linkedin.com/learning/learning-the-r-
tidyverse/welcome?u=76177458

https://www.linkedin.com/learning/learning-r-2/r-for-data-science?u=76177458
https://www.linkedin.com/learning/r-essential-training-wrangling-and-visualizing-data/make-your-data-make-sense?u=76177458
https://www.linkedin.com/learning/data-visualization-in-r-with-ggplot2/welcome?u=76177458
https://www.linkedin.com/learning/learning-the-r-tidyverse/welcome?u=76177458


Workshop/Tutorial with R for metabolomics

Date TBC, likely February or March

Assumed basic knowledge of R – see 
tutorials on previous page

Help you get started and show you how to 
set up code that allows flexible analysis
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