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Package #1: dplyr
Data wrangling



A Grammar of Data Manipulation

• A fast, consistent tool for working with data frames

• Widely used in ecology and data science in R

• Easy syntax, simplifies complicated tasks



Filtering rows in a data frame

• filter(data, mask1, mask2, etc.)



Reordering rows in a data frame

• arrange(data, col1, col2, etc.)



Selecting columns

• select(data, col1, col2, etc.)



Creating new columns based on existing ones

• mutate(data, new_col = calculation)



Grouping data and summarising values

• group_by(data, col1, col2,  etc.)

• summarise(data, new_summary = calculation)



Summary

• filter(data, mask1, mask2, etc.) > filter rows

• arrange(data, col1, col2, etc.) > order rows

• select(data, col1, col2, etc.) > select columns

• mutate(data, new_col = calculation) > create new columns based on existing ones

• group_by(data, col1, col2, etc.) > group a dataframe based on categorical columns

• summarise(data, new_summary = calculation) > summarise data e.g. groups means 



Cheatsheet
https://github.com/rstudio/cheatsheets/blob/main/data-transformation.pdf



Also includes magrittr: pipelines

• %>% (called pipe) to perform operations sequentially

• Improves the readability of the code:





Package #2: ggplot2
Plotting library

Cheatsheet: 

https://github.com/rstudio/cheatsheets/blob/main/data-
visualization.pdf



Better visualisations / flexibility

Less code / easier to understand



Basic example



Customisation



Facet_grid / wrap



Plotting models



Plotting models

➔Linear models ‘lm’
➔Generalised additive models ‘gam’
➔Moving averages ‘loess’
➔Generalised linear models ‘glm’
➔Etc.



A more complicated example

Larger No difference Reduced

3−hydroxypropionate pathway

4−hydroxybutyrate/3−hydroxypropionate cycle

Amino acid biosynthesis

Anaplerotic Reactions

Bacterial secretion systems

C−P lyase

Carbon degradation

Carotenoids

CBB cycle

Chemotaxis

Cobalamin biosynthesis

Competence−related DNA transporter 

Dissimilatory arsenic reduction

Entner−Doudoroff Pathway

Flagellum biosynthesis

Gluconeogenesis

Glycolysis

Metal Transporters

Methane oxidation

Methanogenesis

Mixed Acid Fermentation

Naphthalene degradation to salicylate

Nitrogen metabolism

Oxidative phosphorylation

Photosynthesis

Riboflavin biosynthesis

Serine pathway

Storage carbone and phosphorous

Sulfur metabolism

TCA cycle

Thiamin biosynthesis

Transporters

Wood−Ljungdahl pathway

n

10

20

30

Genus

Aestuariivirga

Aquabacterium_A

ELB16−189

Ferruginibacter

Flavobacterium

Methylotenera_A

Novosphingobium

Polaromonas

Rhodoferax

Rubrivivax







Package #3: ggpubr
Publication ready plots

* Not in tidyverse



ggplot2 but easier

• ggplot2 needs some formatting before publication 

• Syntax can be quite opaque and difficult to assimilate

• ggpubr provides easy-to-use equivalents of ggplot2 functions



Adding statistics on plots



Arranging figures panels



Other useful packages





Tidyr
Cheatsheet: https://github.com/rstudio/cheatsheets/blob/main/tidyr.pdf



Purrr
Cheatsheet: https://github.com/rstudio/cheatsheets/blob/main/purrr.pdf

• Never copy and paste more than twice!

• You can use functions or loops

• Purr does the same but with clarity with the map family (equivalent of 
apply family in base R: lapply, sapply, vapply)

• Super fast (coded in C)!

• Check https://r4ds.had.co.nz/iteration.html for a nice tutorial



Purrr
Cheatsheet: https://github.com/rstudio/cheatsheets/blob/main/purrr.pdf



Purrr
Cheatsheet: https://github.com/rstudio/cheatsheets/blob/main/purrr.pdf

• Anonymous functions can
be be written directly in map

• Shortcuts available



Ask the internet

• Coding is all about searching on the internet, don’t be shy to search 
and copy some code (always copy the link too, for credits and 
reference) !!!

• The more you work with a package/language, the better you will 
know the associated keywords to search



https://r4ds.hadley.nz/

Resources





https://r-graph-
gallery.com/



Resources

Other resources: 

• https://www.tidyverse.org/

• https://cran.r-
project.org/web/packages/magrittr/vignettes/magrittr.html

• https://rpkgs.datanovia.com/ggpubr/



Exercises



1. Load the iris data and do a scatter plot of the
sepal.width against the sepal.length with a
different colour for each species.

2. Add a linear model for each species.

3. Compare this plot with another one showing the
sepal.length/sepal.width ratio to the
petal.length/petal.width ratio. Place them side by
side.

4. Summarise the sepal.width (mean, sd) for each
species, and plot a bar chart with error bars (=sd).

5. Try to reproduce the figure on the right.

Purr bonus! Compute the mean and the number of
unique values in each column of iris.

Kruskal−Wallis, p < 2.2e−16
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