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Program

Program

- See if everything is ready for the practical part

- Theory on metabarcoding pipeline



Program

Program

We will go through all the pipeline step by step

Listen carefully, because you will do it on real data on Tuesday !



Program

Program

You will be divided into 3 groups - one with a specific dataset

Diatom (rbcl) - Phytoplankton 16S - Phytoplankton - 23S



Program

Program

Each group will present 
the results they got at 
the end, the difficulties 

they had to run the 
dada2 pipeline


So don’t forget to save 
figures, or take notes to 

make a little 
presentation 

At the end there will be 
a little questionary :)



Virtual training for bioinformatic analysis of metabarcoding data

R use - basics 




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




A little introduction to R

R console

R is used through a command 
line console


Load a table

Visualize the table



A little introduction to R

Is an integrated development environment (IDE)

R console

R Scripts + tables
R Environment

Plots and files



A little introduction to R

Is an integrated development environment (IDE)



A little introduction to R

R Language

Command line example



A little introduction to R

R Language

Command line example

function arguments

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


It might works with 
arguments



A little introduction to R

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



A little introduction to R

R Language

Different type of objects in R



A little introduction to R

Different type of objects in R

R Language



A little introduction to R

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



A little introduction to R

Basic operations and functions 

Different operators
Different functions

setwd()

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



A little introduction to R

Basic operations and functions 

Load a file

R Language



A little introduction to R

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



A little introduction to R

Community ecology : vegan package / ade4 package

Test hypothesis


Multivariate analysis


Constrained analysis


Composant analysis, PCA

R Packages



A little introduction to R

Graphic display : ggplot2

R Packages



A little introduction to R

R Packages

A package dedicated to metabarcoding data analysis : phyloseq



A little introduction to R

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



A little introduction to R

R Help



A little introduction to R

R Help

Any question has an answer on internet !! 

Official documentation of Vegan 
package Tutorial made by other scientists

Forums



A little introduction to R

R Help

Any question has an answer on internet !! 



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

2. SET WORKING DIRECTORY - FILE PATHS

3. LOAD R PACKAGES

4. BE CAREFUL OF ERRORS

5. ONCE A SCRIPT WORKED, SAVE IT



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

An R script is a succession of 
command lines (functions) to 

perform an analysis 

If one step was not 
successful, the rest of the 

script will not work

It is important to carefully do it in 
order and regularly check if 

everything worked

It needs to be adapted to your 
data / computer



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

When you want to run a command line in a script : 

Click somewhere in the line 

And then do : ctrl + enter (for Mac it is command + enter)

+



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

2. SET WORKING DIRECTORY - FILE PATHS

R does not know where are the files you want 
to analyse. You need to specify it.  

ROOT

/ (linux - mac) C:/ (windows)

Users

User2clemonnie

Documents Desktop Downloads

User2

Virtual_training

Bacteria Results

DADA2_tutorial.R Sample1_R1.fastq

Sample1_R2.fastq

Sample2_R1.fastq

Scripts



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

2. SET WORKING DIRECTORY - FILE PATHS
ROOT


/ (linux - mac) C:/ (windows)

Users

User2clemonnie

Documents Desktop Downloads

Virtual_training

Bacteria Results

DADA2_tutorial.R Sample1_R1.fastq

Sample1_R2.fastq

Sample2_R1.fastq

Scripts

In the DADA2 pipeline, we will tell the path

User2User2



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

2. SET WORKING DIRECTORY - FILE PATHS
ROOT


/ (linux - mac) C:/ (windows)

Users

User2clemonnie

Documents Desktop Downloads

frédéric

Virtual_training

Bacteria Results

DADA2_tutorial.R Sample1_R1.fastq

Sample1_R2.fastq

Sample2_R1.fastq

Scripts

In the DADA2 pipeline, we will tell the path

BE CAREFUL :

To space in the folder names


To special characters (e.g. accent)

Virtual_training Virtual training X

X



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

2. SET WORKING DIRECTORY - FILE PATHS

3. LOAD R PACKAGES



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

2. SET WORKING DIRECTORY - FILE PATHS

3. LOAD R PACKAGES

4. BE CAREFUL OF ERRORS

Sometimes R write down the error directly

But sometime it does not know that you made a mistake :



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

2. SET WORKING DIRECTORY - FILE PATHS

3. LOAD R PACKAGES

4. BE CAREFUL OF ERRORS

All things written in red does not mean an error 

Sometimes it is just that R wants to speak to you



A little introduction to R

TYPICAL ANALYSIS WITH R 

1. OPEN OR START AN R SCRIPT

2. SET WORKING DIRECTORY - FILE PATHS

3. LOAD R PACKAGES

4. BE CAREFUL OF ERRORS

5. ONCE A SCRIPT WORKED, SAVE IT - so you can re-use it later

DADA2_tutorial.R Phyto_16S.R



A little introduction to R

ANY QUESTIONS ?



A little introduction to R

PREPARATION OF THE PRACTICAL PART

Does everyone has RStudio and all the following packages ?

library(ggplot2) library(dada2) library(reshape2)

RESHAPE2
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PREPARATION OF THE PRACTICAL PART

Does everyone has cutadapt and python ?
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PREPARATION OF THE PRACTICAL PART

Does everyone has discord?
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PREPARATION OF THE PRACTICAL PART

FOR MONDAY : download tutorial dataset

Put fastq files in a 
subfolder named 

« bacteria »

Put the script 
DADA2_tutorial.R in a 

subfolder named « scripts »

Put the script 
DADA2_tutorial.R in a 

subfolder named 
« database »

On your desktop, on a 
folder « virtual_training »



A little introduction to R

PREPARATION OF THE PRACTICAL PART

FOR MONDAY : download tutorial dataset



A little introduction to R

ANY QUESTIONS ?


