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Statistical analysis workflow from metabarcoding data
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Theory on all the steps of the metabarcoding pipeline 

+ taxonomy
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How many of you are 
familiar with R language ?



A little introduction to R

R is an open source programming language 

It was designed for statistical computing, data analysis and 
graphic display

It is widely used in academic research

It works in all operating system

What is R ?



A little introduction to R

What can we do 
with R?

Analytics 

Basic mathematics

Big data analysis

Statistical modeling

Statistical tests

Graphics and visualisation

Static graphics

Cartography

Machine learning



A little introduction to R

R console

R is used through a command 
line console
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R console

R is used through a command 
line console


Load a table

Set to the working directory

Visualize the table
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Is an integrated development environment (IDE)

R console

R Scripts + tables
R Environment

Plots and files
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Is an integrated development environment (IDE)
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R Language

Command line example
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R Language

Command line example

function arguments

A function() is made to 
perform a specific task.


It might works with 
arguments
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R Language

variable

Command line example

A variable in R is the memory 
allocated to the stockage of a 
specific object

It is assigned to an object 
using either       or 

function arguments

A function() is made to 
perform a specific task.


It might works with 
arguments
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R Language

Different type of objects in R
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Different type of objects in R

R Language
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Different classes of objects in R

Character 

LogicalDate

Numeric Integer

« word » « 4.356 » « 4 » or « 4L »

class(A)

Get the class of the object A

as.numeric(A)

Change A to a specific class

« 01/10/2023» «TRUE» «FALSE» 

R Language
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vec1 <- c(« » , « » , « » ) df <- data.frame(col1, col2) list1 <- list(vec1, df)

Create objects

R Language
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Vec1[2]

Vec1[c(1,3)]

df[  , c(2,3)] list1[[2]][ ,c(1:10)]

rows column Object number Inside object

df$col1

Manipulate objects using « [ ] »

R Language



A little introduction to R

Basic operations and functions 

Different operators Different functions

subset()

sort()

order()

factor()

str()

print()

plot()

merge()

na.omit()

…

R operators

+ Addition
* Multiplication
/ Division

- Soustraction

Logical operators

& And 

| Or

! Not

Relational operators

> More than

< Less than

>= More or equal

!= Not equal to

Miscellaneous oper.

%in% in

To do a specific mathematical or logical operation To do a specific task

R Language
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Basic operations and functions 

Multiply one matrix by one column of a data frame

X

new_matrix <- matrix * df$col3

matrix df

col1 col2 col3
col3

col1 col2

R Language
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Basic operations and functions 

a
a
b
c
c
a

Keep only rows that are in category « a » 

a
a
a

df_subset <- subset(df, col2 == « a »)
df

df_subset

col1 col2 col3

col1 col2 col3

R Language
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R Packages

Combination of different functions for a specific purpose

Most of the time they are 
available in CRAN

But sometimes (particularly if they are 
recent) you can directly install them 
from Bioconductor or Github
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Community ecology : vegan package / ade4 package

Test hypothesis


Multivariate analysis


Constrained analysis


Composant analysis, PCA

R Packages
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Graphic display : ggplot2

R Packages
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Data manipulation : Dplyr 

R Packages
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R Packages

A package for metabarcoding data analysis : phyloseq
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R Help

Learning how to code in R language could be the subject of 
an entire workshop

It takes time to understand how the R function works, how to 
have the good code that will do what we want…

An important reflex : search for help
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R Help
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R Help

Any question has an answer on internet !! 

Official documentation of 
Vegan package Tutorial made by other scientists

Forums
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Now let’s practice !


